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Good  Roads  and  Railroads,  497, 
Gould's  Triplex  Power  Pump,  378. 
Governor,  An  Efficient,  45. 
Graphite.  143.  133. 

Graphite  and  Oil.  Boiler  Pitting  Cured  by,  476. 
Graphite.  Other  Uses  of,  430. 
Grate,  New.  A.  3^4,  454. 
Gunboat  Pftrei,  135. 
Gunboat  y'orkio^un,  420. 
Gun  Shop,  Watervliet,  397. 

Hammer,  English  Power,  360. 
Hammer,  Power.  A  New,  138. 
Hammer,  Power.  Beaudry's,  135. 
Hawaiian  Trestle  Bridge,  278. 
Highways  versus  Railroads,  557. 
History,  Locomotive,  Some,  501. 
History,  Railroad,  Some,  448. 


History,  Some  Baltimore  &  Ohio,  306. 
Hoboken  Ferry,  New  Ferry-Boatft  for  the,  65. 
Hodge's  Steel  Car,  186. 
Hoisting  Machinery,  141. 
Holiingsworth's  Revolving  Platform,  377. 
Hollow  Slay  Bolts.  Tests  of,  384. 
Hydraulic  Forging  Press,  A  New,  70. 
Hydraulic  Rail-Bender,  387. 

India,  Irrigation  in,  513,567. 

Indicator  Card,  Allen,  335. 

Injector,  A  New,  334. 

Intercontinental  Railroad  Survey,  253. 

Interior  Line  along  the  Atlantic  Coast,  176. 

Iron  and  Oak  Pavement,  317. 

Iron  or  Steel  ?  Was  it,  33. 

iron  Production  in   1891,  131. 
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Irrigation  Works  in  Australia,  515. 

Jack,  Compound,  Norton,  386. 
Janney  Couplers,  Safety  Stop  for,  94. 
Johnstone's  Brick  Arch  for  !■  ire-Boxes,  532. 
Jordan  Train  Signal,  527. 
Journal'Piox,  A  New,  141. 

I^abor  Leaders,  433. 
Lake-Built  Ocean  Tug,  518. 
Lake  Monitors,  43,  436. 
Lake  Ship-building,  42Q,  477,  536,  579. 
Lake  Ship-Yard,  -^26. 
Lake  Steamer,  A  Typical,  4S1. 
Lake  Steamer,  Cost  of  Running  a,  453. 
Lake  Steamer,  Lost.  560. 
Lathe,  Automatic  Gauge,  New,  524. 
Legislation  on  Safety  Appliances,  372. 
legislation,  Car  Coupler,  330. 
Lighthouse,  Old  Orchard  Shoal,  The,  121, 
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Lightship  with  Electric  Lights,  565. 
Lighting,  Car,  431. 
Lighting,  Electric,  of  Cars,  169. 
Liverpool  Water-Works.  418. 
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Locomotive  Boiler,  Experimental,  25. 
Locomotive,  Classification    of    Piece-work   on,    22, 
75-  '21. 

Locomotive,  Compound,  A  Four-Cylinder,  71. 

Locomotive,  Compound,  An  Early  Design  for,  261. 

Locomotives,  Compound,  An  Exhibit  of,  371. 

Locomotive,  Compound,  Double  Truck,  A,  277. 

Locomotive,  Compound,  Elevated,  16, 

Locomotive,  Compound,  Fast.  A.  257,  351,  503. 

Locomotive,  Compound  Freight,  546,  SS'- 

Locomotive,  Compound,  Testing  a,  27,  495,  543. 

Locomotives,  Compound,  in  the  World,  400. 

Locomotives.  Compound,  Patents,  523,  571. 

Locomotive,  Compound.  Rack-Rail,  357. 

Lncomotives.  Compound.  Some  New,  163. 

Locomotive,  Compound,  Suburban,  301. 

Locomotive,  Consolidation  Freight,  A  New,  117. 

T^ocomoiive  Corntuniiy  498. 

Locomotive  Cylinders,  A  New  Valve  for,  229. 

Locomotive,  English,  for  Mixed  Traffic,  309. 

Locomotive,  Fast,  New  York  Central,  495. 

Locomotive,  Fast,  Old  Time,  10. 

Locomotive,  Freight,  Electric,  36. 

Locomotive,  French  Fast,  iii. 

Locomotive.  Heavy  Ten-wheel,  545. 

Locomotive  Historj-,  Some,  501. 

Locomotive.  Passenger,  Enelish,  459. 

Locomotive  Performance,  Uniform  Reports  of,  375. 

Locomotive  Problem.  156,  302,  364,  457.  512. 

Locomotive  Returns,  90,  180,  234,  280,  328,  374,  472, 

520t  572- 
Locomotives,  English  and  American,  255, 
Locomotives,  Inconvenient  and  Uncomfortable,  560. 
Locomotives,  Steam-Heating  \'alves  for,  525. 
Locomotives  with  Belpaire  Boilers,  448. 
Locomotive,  Swiss  Compound,  560. 
Locomotive,  Triple-Expansion,  171, 
Locomotive,  Webb  Compound.  18. 
Long  Hours  of  Work,  Accidents  and,  373. 
T^ubricator,  New,  381. 
Lubricator,  Nichol,  93. 
Lubricator,  Sicht-Feed,  A  New,  336. 
Lumbermen,  Engineering  for,  118. 

Machinery,  Paint  for,  139. 

Machine  Tools,  Some  New,  330,  377. 

Manholes,  Boiler.  Gaskets  for,  536. 

Manufacturing  Notes,  384. 

Margherila  Bridge  at  Rome,  260. 

^Iarlnc  Engines   and  the  Vibratipn  of  Vessels,  Bal- 
ancing, 365. 

Master  Car  Builders'  Association  Report,  304. 

M.  C.  B.  Coupler,  Discussion  of  the  Possibilities  of 
the,  166.  213. 

Master  Mechanics'  Association  Reports,  369. 

Mechanical  Drawing,  Essentials  of,  38. 

Memphis    Bridge,  279. 

Meneelv  Tubular  Bearings,  Tests  of,  477. 

Metal  Working,  Electricity  in  Welding  and,  503. 

Meyer's  Automatic  Cut-off  Engine,  139. 

Milling  Machine.  A  New,  139. 

Missouri  Pacific  Car,  213,  378,  461. 

Monitors,  Lake,  43,  426. 

Monument.  Railroad,  Bordcntown,  131. 

Mortars.  New  Breech-loading,  560. 
>  Multi-Cylinder  Engines,  Two-Cylinders  z-j.,  318. 


Naval  Notes,    Foreign,  89,    137,  333,  aSa,  337,  476, 

^^     474,  5'9.  275- 

Navy,  Ste«l  Ciixtings  for,  377. 

Navy,    United  Slates,  31,  77,  114,    181,  236,  36*,  313, 

359.  421.469.  5'8'566. 
NfivarA\  Cruiser,  273. 
New  South  Wrfles  Railroads,  sji- 
New  York  Air  Brake  Company  s  Works,  355. 
New  York  Central  Fast  Locomotive,  495. 
New  Zealand  Railroads,  83,  113,  179. 
Nicaragua  Canal,  419.' 
Nicaragua,  Railroads  in,  133. 
Nichol  Lubricator,  93. 
Northern  Pacific  Shops,  The  New,  90. 
Norton  Compound  Jack,  386. 
Notes.  469. 

Numbering  Machine,  Automatic,  An,  338. 
Nut-Lock,  Reversible,  Young,  339. 

Ocean  Tug,  Lake-Built,  518. 
Oil-Burning  Furnace,  An,  454. 
Old  Orchard  Shoal  Lighthouse,  lai. 
Ordnance,  Army,  69. 

Packing,  Columbian  Metallic.  577. 

Packing,  Piston-Rod,  Garlock's,  144. 

Paint  for  Machinery,  139. 

Palatine  Bridge  at  Rome,  117. 

Patents  at  the  Columbian  Exposition,  553. 

Patents,  Brake-Beam,  45. 

Patents,  Compound  Locomotive,  Some,  533,  571. 

Patents,  Recent,  135,  2^2,  382,  332,  377,  427,  533,573. 

Pavement,  Iron  and  Oak,  217. 

Pennell's  Water-Purifying  Plant,  353. 

Pennsylvania  Railroad  Relief  Fund,  115. 

Pennsylvania  Railroad  Terminal  Station,  516. 

Petrel.  Gunboat.  1  he,  115. 

Piece- Work  on    Locomotives,   Classification   of,  23, 

79vi2i. 
Pine  Timber,  Strength  of,  172. 
Piston-Rod  Packing,  Garlock's,   144. 
Plate,  Heavy,  Bending  Rolls  for.  329. 
Platform,  HoUingsworth's  ReTolving,  377, 
Portable  Engines,  Some.  1S9. 
Power,  Electrical  Transmission  of,  126,  217. 
Power  Hammer,  English,  360. 
Power,  Subdivision  of,  576. 
Preserving  Wood,  Process  for,  313. 
Press.  Portable  Axle  Bearing.  333. 
Press.  Power,  Embossing,  428. 
Price's  Street  Railroad  I'rack,  190. 
Progress  in    Flying   Machines,  28,  83,  133,  173,  219, 

270,  306,  371,  406,  461,  507. 
Pulley,  A  Large,  287. 
Pulley,  Rope,  New,  382. 
Pullman's  Street  Car,  523. 

Pump,  Centrifugal,  and  Engine,  Combined,  188. 
Pump,  Gould's  Triplex,  378. 
Pump,  Steam,  for  Artesian  Wells,  142. 
Pump,  Steam,  New,  46. 

Punching  and  Shearing  Machine,  Heavy,  429. 
Punching  Presses,  Stiles  Power,  336. 
Purifier,  Water,  A  New,  19. 

Quadruple-Expansion  Engine,  553. 

Rack-Rail  Locomotive,  Compound,  357. 

Rail  Bender,  Hydraulic,  An,  287. 

Rail-Brace.  Steel,  382. 

Railroad,  Electric  Freight,  322. 

Railroad  History.  Some,  448 

Railroad  Information,    Practical,  Contributions  to, 

13,  86.  160,  208,  263,  398. 
Railroad  Monument,  Bordentown.  The,  131. 
Railroad  Notes,  Spanish,  Some,  268. 
Railroad  Notes.  Sw  ss,  412. 
Railroad  Puzzle.  332.  375. 
Railroads  and  Good  Roads,  497. 
Railroads,  Argentine,  330. 
Railroads,   Chemistry    Applied    to,  13,  86,  160,  308, 

263.  398.    ^ 
Railroads.  Chinese,  17. 
Railroad  School,  A,  79. 

Railroads,  Electric,  Future  Development  of,  411. 
Railroads.  Electricity  on,  409. 
Railroads  in  Nicaragua,  123. 
Railroads  in  South  Africa,  570. 
Railroads.  New  Zealand,  82,  113,  179. 
Railroads  versus  Highways,  ';57. 
Railroad  Station,  Fortified,  185. 
Railroad,  Transandine.  44^. 
Railroad,  Underground,  Building  an.  405. 
Refrigerating  Machine.  De  La  Vergne,  157. 
Relief  Fund.  Pennsylvania  Railroad,  115. 
Revetment  Wall,  Old,  5<;3. 
Revolvinc  Platform,  HoUingsworth's,  377. 
Ribbed  Boiler  Tube.  Serve,  431. 
Rigging.  Ship's,  A  Large,  476. 
Rivers.  Great,  Crossines  of,  361,  401,  466,  502. 
Road  Sections,  Good,  Some,  320. 
Rome.  Mareherita  Bridge  at.  260. 
Rome.  Palatine  Bridge  at,  117. 
Rope  Pulley.  A  New,  382. 
Russian  Freight  Ergine.  414- 
Russian  Highway  Bridge.  558. 
Russian  Railroads  in  Asia.  171. 

Safety  Appliances,  Legislation.  37 

Sailing  Ship,  Largest,  The,  269, 

Saloon  Cars.  English,  172. 

Sampling  and  Enforcement  of  Specifications,  308. 


MISCELLANEOUS. 


Sander,  Triple-Drum,  New,  379. 

San  FraHcisco,  Cruiser,  219. 

Sault  Ste.  Marie  Canal,  Improvements  of  the,  512. 

Sault  Ste.  Marie  Canal,  Traffic,  77. 

Saw,  A  New,  237. 

Saw-Mill,  New,  578. 

Screw-Pitch  Gauge,  New,  525. 

Sea-Coast  Batteries,  158,  226. 

Self-Contained  Machines,  142. 

Serve  Ribbed  Boiler  Tube,  431. 

Shaper,  A  Standard,  45. 

Shearing  and  Punching;  Machine,  429. 

Ship-Building.  Lake,  421,  477,  526. 

Ship,  Sailing,  Largest,  The,  269. 

Ship's  Rigging,  A  Large,  476. 

Ship- Yard,  Lake,  326. 

Shop  Corner,  230. 

Siberian    Railroad,    Government   Surveys  for,  257, 

309- 
Side-Wheel  Engines,  New  Type  of,  364. 
Sight-Feed  Lubricator,  A  New,  236. 
Signals,  93. 

Signals,  Electric  Safety,  409. 
Skylight  System,  New,  380. 
South  African  Railroads,  570. 
Spanish  Railroad  Notes,  268. 
Spark  Arrester,  Bell,  284. 
Specifications,  Enforcement  of,  2c3. 
Specifications,  How  to  Make,  160. 
Springs,  Steel  for,  13, 
Standard  Couplers,  238. 
Standard  Time,  Uniform,  221. 

Station,  A  Model  Municipal  Electric  Lighting,  93. 
Station,  Terminal,  Pennsylvania  Railroad,  516. 
Stay- Bolts,  Hollow,  Tests  of,  284. 
Steamboat,  Lighi-Draft,  Stern-Wheel,  315. 
Steam  Crane,  Rapid,  39S. 
Steam  Dome,  Detroit  Supplemental,  384. 
Steamer,  Lake,  A  Typical,  451. 
Steam-Heating  Valve  for  Locomotives, '525. 
Steam  Pump  for  Artesian  Wells,  142. 
Steam  Pump,  New,  46. 


Steel  Car,  Hodge's,  186. 
Steel  Casting,  A  Remarkable,  474. 
Steel  Castings  for  the  Navy,  327. 
Steel  for  Springs,  13. 
Steel  or  Iron  ?  Was  it,  33. 
Steel,  Phosphorus  in,  548. 
Steering-Gear,  Beck's  Steam,  527. 
Stiles  Power  Punching  Presses,  336. 
Stow  Flexible  Shaft.  384. 
Street  Car.  Pullman's,  523. 
Street  Railroad  Track,  Price's,  190. 
Strength  of  Cast  Iron,  238. 

Strong's  Vertical  Triple-Expansion  Engine,  470. 
Submarine  Boat,  Baker,  329. 
Suburban  Locomotive,  Compound,  301. 
Survey,  Intercontinental  Railroad,  353. 
Survey  of  St.  Louis,  552. 

Surveys,  Government,  for  the  Great  Siberian    Rail- 
road, 257,  309. 
Svenson's  Drawing  Table,  526. 
Swiss  Railroad  Notes,  412. 

Tape  Level,  Engineer's,  383. 

Temperature  on  the*Strength  of  Axles,  Effect  of, 
499. 

Tests,  Brake,  Recent,  497. 

Tests,  Compound  Locomotive,  Some,  495. 

Thermo-EIectro  Method  of  Studying  Cylinder  Con- 
densation in  Steam-Eiigine  Cylinders.  67. 

Three-Rail  Turnouts  for  Double-Gauge  Tracks, 
i8t,  222,  274,  323. 

Timber.  Pine,  Strength  of,  172. 

Torpedo  Placing  Machine,  The  Fox,  91. 

Tower  at  Chicago.  Proposed,  21. 

Track,  Street  Railroad,  Price's,  190. 

Train  Signal,  Jordan,  527. 

Transandine  Railroad,  445. 

Transition  Curves,  171,  302,  349,  495. 

Transmission,  Electrical,  of  Power,  126,  217. 

Transportation  at  the  Columbian  Exposition,  127. 

Transportation  by  Water,  265. 

Trestle  Bridge,  Hawaiian,  278. 


Triple-Expansion  Engine,  Strong's  Vertical.  470. 

Triple-Expansion   Locomotive,  171. 

T-Square,  Adjustable,  An.  287. 

Tube,  Ribbed  Boiler,  Serve,  ^t,\. 

Tubes,  Condenser,  Deterioration  of,  170. 

Tubular  Bearings,  Meneely,  Tests  of,  477. 

Tubulous  Boiler,  Almy,  325. 

Tunnels,  Baltimore,  Ventilating  the,  181. 

Turnouts,  Three-Rail,    for   Double-Gauge  Tracks, 

181.  222,  274,  323. 
Two-Cylinder  vs.  Multi-Cylinder  Engines,  318. 

Underground  Railroad,  Berlin,  557. 
Underground  Railroad,  Building  an,  405. 
Uniform  Reports  of  Locomotive  Performance,  375. 
Uniform  Standard  Time,  221. 
United    States  Navy,  31,  77,  114,  j8i,   226,  26a,  313, 

359,  421,469,  518,566. 
Universal  Wood-Worker,  92. 

Valve  for  Locomotive  Cylinders,  A  New,  229. 
Valve,  Gate,  New,  430. 

Valves,  Steam-Heating,  for  Locomotives,  525. 
Ventilating  the  Baltimore  Tunnels,  181. 
Viaduct  on  the  Bombay  Water-Works,  417. 
Vibration  of  Vessels,  Balancing  Marine  Engines  and 
the,  365. 

Water-Power,  Notes  on  a  Problem  in,  414. 

Water  Purifier,  A  New,  19. 

Water-Purifying  Plant,  PennelPs,  383. 

Water,  Transportation  by,  265. 

Watervliet  Gun-Shop,  397. 

Water- Works,  Bombay.  Viaducts  on  the,  417. 

Water-Works,  Liverpool,  418. 

Webb  Compound  Locomotive,  18. 

Welding  and  Metal  Working,  Electricity  in,  503. 

Wooa,  Preserving,  Process  for,  313. 

Wood-Worker,  A  New  Universal,  92. 

Wood-Working  Tools,  143. 

Young  Reversible  Nut-Lock,  239. 
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Coste.  Louis,  431. 
Crocker,  George  G.,  95. 
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Culberson,  Hon.  D.B..  48. 

Cullum.  Colonel  and  Brevet  Major-General  George 
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Cushing,  G.  W.,  145. 
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Danell,  D.  J-.  385. 

Darwin,  A.  G.,  96. 

D.iyton,  C.W.,  288. 

Dickinson.  Captain  George  C,  146. 

Dillon,  Sidney,  337. 

Douglas,  Colonel  H.  T.,  527. 
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Adamson  Gun,  The,  49. 

African  Tunnel,  98. 
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Aluminum,  98. 
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Boiler  Setting,  Good,  202. 
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Bridge,  An  Iceland,  49. 
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Bridge,  French  Slasenry,  50. 

Bridge,  Hawarden,  339. 

Bridge,  Marcnt  Gulch  Viaduct,  99. 

Bridge,  Pittsburgh,  Rebuilding  a,  531. 
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Bridge,  Suspension,  Indian,  340. 
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Bridging  the  Bosphorus,  433. 
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Cars,  Dining,  European,  529. 
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Crane,  Steam,  Locomotive,  244. 
Cunard  Steamer,  A  New,  4S1. 
Cylinders,  Locomotive  Slide-Valves  Below  the,  196. 

Dam,  Austm,  483. 
Damming  the  Rio  Grande,  483. 
Denver  Society  of  Civil  Engineers,  291. 
Drill,  Electric,  Portable,  342. 

Earth  Roads  and  Wagon  Tires,  241. 
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Engineering  Association    of  the  South,  48,  98,  194, 
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Engineers'  Society  of  St.  Paul,  241,  338. 
Engineers'  Society  of  Western   Pennsylvania,  147, 

194,  241,  291.  338,  387,  529,  582. 
Engines  of  a  Modern  Battle-Ship,  530. 
England,  Locomotives  in,  531. 
English  Bridge,  A  New,  243. 
English  Express  Locomotive.  530. 
European  Dining  Cars,  529. 

Falling  Bodies,  Resistance  of  the  Air  to,  433. 
Flying  Machines,  100. 

Forging  Prets,  A  Four-Thousand-Ton,  433. 
Foundation,  Iron  Turnings  in,  532. 
Frankfort.  Sanitary  Improvement  in.  49. 
Franklin  Institute,  147,  291,  338,  582. 
Freight  Steamers,  New  Lake,  99. 
'  French  Masonry  Bridge,  501. 
French  Passenger  Steamer,  148. 
French  Tramway  Locomotive,  434. 
Friction,  Gearing,  50. 

Gas-Fired  Boiler.  292. 
Gearing,  Novel  Friction,  50. 
German  Locomotives,  Some  Heavy,  388. 
I  Gradient  Indicator,  584. 
Gun,  Remarkable,  583. 
Gun,  The  Adamson.  49. 

Harveyized  Rails,  195. 
1  Hawarden  Bridge,  339. 


Heavy  Rail,  An  Old,  148. 
Hungarian  Compound  Locomotive.  196. 
Hurontario  Ship  Railway,  481. 
Hydraulic  Plant,  A  Remarkable,  291. 
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Locomotive  Steam  Crane,  244. 
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Long  Island  Sound,  Steamer  for,  388,  583. 

Lubricator.  Axle,  Connelly's.  484. 

Marent  Gulch  Viaduct,  99. 
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New  England  Roadmasters'  Association,  480. 
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photography,  Color,  388. 
Pittsburgh  Bridge,  Rebuilding  a,  531. 
Plate  Girder  Bridge,  Large,  339. 
Power,  Steam,  of  the  World,  50. 
Press,  Forging,  A  Four-Thousand-ToB,  433. 
Prize  for  Electrical  Investigations,  481. 
Progress,  Recent,  in  Car  Construction,  148. 
Protection  for  Steel  Ships,  291. 

Rail,  Heavy,  An  Old,  148. 

Rail-Joint,  A  New,  387. 

Railroad,  Inclined,  Novel,  436. 

Railroad,  Old,  583. 

Railroad   Telegraph   Superinlendents   Association, 

386. 
Rails,  Harveyized,  195. 
Rails  in  Tunnels,  434. 

Railway  Project,  Swedish,  100  Years  ago,  99. 
Reading  Chair,  A  Handy,  482. 
Resistance  of  the  Air  to  Falling  Bodies,  433. 
Rio  Grande,  Damming  the,  483. 
Road  Improvement  in  Illinois,  r48._ 
Roadmasters'  Association  of  America,  385,  529,  5SM 
Roads,  Iron,  532. 
Russia,  Petroleum  Burning  in,  339. 

Sailing  Ship,  The  Largest,  100. 
Sanitary  Improvement  in  Frankfort,  49. 
Ship  Railroad,  Chignecto,  100. 


Ship  Railway,  Hurontario,  481. 

Ship,  Sailing,  The  Largest,  too. 

Ships,  Merchant,  of  the  World,  243- 

Slide-Valves,  Locomotive,  Below  Cylinders,  196. 

Sound  Boat,  Olu-Time.  An,  339. 

South  Africa,  American  Exhibit  m,  48r 

Southern  &  Southwestern  Railroad  Club,  433. 

Southern  Society  of  Civil  Engineers,  14?. 

Stand-Pipe,  Lengthening  a,  339. 

Steam  Bell-Ringer,  532. 

Steamboats,  Two  Chesapeake  Bay,  531. 

Steam  Dynamo,  Small,  532. 

Steamer,  Cunard,  A  New,  48r. 

Steamer,  French  Passenger,  148. 

Steamer,  Mississippi,  ico. 

Steamers,  Sound,  New.  147,  388,  583. 

Steamer,  Whale-Back  Passenger,  435. 

Sle.Tm  Pipes,  98. 

Steam  Power  of  the  World,  50. 

Steamship  Companies  of  the  World,  242. 

Steel  Ships,  Protection  for,  291. 

Submarine  Boat,  50. 

Suburban  Cars,  Open,  292. 

Surveying  for  a  Pacific  Cable,  48. 

Suspension  Bridge.  Indian,  An,  340. 

Swedish  Railway  Pioject  100  Years  Ago,  99. 

Swiss  Mountain  Railroad,  A  New,  49. 

Tangential    Water-Whe«ls,    Double    Nozzle    for, 
I9S- 


Technical  Society  of  the   Pacific  Coast,  r94,S9i, 

338,  387,  433.  481. 
Texas  Railroad  Club,  98. 
Tower  Bridge,  The,  4S2. 
Tramway  Locomotive,  French,  434. 
Tunnel,  African,  98. 
Tunnels,  Rails  in,  434. 
Tunnel  Ventilation,  243. 

Upright  Boiler,  A  New,  148. 

Ventilation,  Tunnel,  08,  243. 

Viaduct.  Marent  Gulch.  99. 

Viaduct,  Twyford,  100. 

Virginia  Association  of  Engineers,  t93,  433,  582. 

Wagon  Tires  and  Earth  Roads,  241. 

WalerGauge  Fittings  for  Boilers,  49. 

Water-Wheels.  Tangential,  Double  Nozzle  for,  195. 

Webb  Locomotive  Boiler,  196. 

Western  Railroad  Club,  240,  290.  529. 

Western  Society  of  Engineers.  c8,  t47,  194,  529. 

Whale-Back  Steamer,  Passenger,  435. 

Wheel,  Persian,  243. 

Wheel,  Wooden,  A  Large,  242. 

Whistle,  First  Locomotive,  584. 

Wooden  Wheel,  A  Large,  242. 

World,  Merchant  Ships  of  the,  243. 

World,  Steam  Power  of  the,  50. 

World,  Steamship  Companies  of,  242. 
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NEW  YORK,  JANUARY,  1892. 


The  chapter  of  the  Essentials  of  Mechanical  Drawing 
in  the  present  number  completes  their  publication  in  the 
Journal.  The  author  is  now  engaged  in  revising  the 
articles  as  published,  and  they  will  be  issued  in  book  form, 
with  some  additions,  as  soon  as  the  revision  is  completed. 

Our  readers  will  note  that  the  pressure  upon  our  space 
has  made  it  necessary  to  remove  the  "  Index  to  Advertise- 
ments" from  the  cover  to  an  inside  page.  At  the  same 
time,  it  has  been  made  fuller  than  heretofore. 


The  Drexel  Institute  in  Philadelphia,  which  was 
formally  opened  December  17,  owes  its  existence  to  Mr. 
A.  J.  Drexel  of  that  city,  who  gave  $1,500,000  for  the 
building  and  endowment.  It  is  intended  to  be  a  practical 
and  industrial  institution  somewhat  on  the  plan  of  the 
Cooper  Institute  in  New  York.  It  will  have  departments 
of  art,  science,  business  economy,  etc.,  and  a  school  for 
teachers,  while  combined  with  these  are  a  museum  and 
library.  There  will  also  be  lectures  and  evening  classes. 
The  manual  training  system  will  have  a  prominent  part. 


An  experimental  fast  run  was  recently  made  on  the 
Northern  Railroad  of  France,  from  Paris  to  Calais,  with  a 
train  of  12  passenger  cars  weighing  310,000  lbs.  without 
the  engine.  The  run  of  185  miles  was  made  with  two 
stops,  at  the  rate  of  54  miles  an  hour  actual  running  time. 
The  highest  speed  attained  was  67  miles  an  hour,  on  a 
down  grade  of  26  4  ft.  to  the  mile  ;  this  was  almost  equaled 
on  a  level,  where  66J  miles  an  hour  was  reached. 

The  locomotive' which  made  this  run  had  four  driving- 
wheels  coupled  and  a  four-wheeled  truck,  the  drivers  being 
83  in.  in  diameter.  The  engine  is  a  four-cylinder  com- 
pound of  the  Du  Bousquet  type,  the  cylinders  arranged  in 
tandem  and  the  exhaust  from  the  high-pressure  cylinders 
passing  directly  through  the  valve  into  the  low-pressure 
cylinders.  The  cylinders  are  13.4  and  20.9  in.  X  25.2  in.  ; 
the  proportion  between  the  high  and  low-pressure  cylin- 
ders is  I  :  2.43.  It  may  be  added  that  this  type  of  com- 
pound has  been  in  use  on  freight  trains  on  the  Northern 


Railroad  for  some  time,  but  has  only  been  tried  in  pas- 
senger service  very  recently. 


The  month  of  December  was  notable  for  the  launching 
of  three  vessels  for  the  Navy,  and  in  another  column  will 
be  found  accounts  of  the  great  armored  cruiser  AVw  York, 
the  cruiser  Montgomery,  and  the  gunboat  Macliias,  which 
weie  all  put  in  the  water  during  the  month.  Gunboat  No. 
6,  a  sister  ship  to  the  .\fac/iias,  and  the  Naval  Academy 
practice  ship  will  follow  soon,  proI)al)ly  during  the  present 
month. 

Thk  Nicaragua  Canal  had  a  very  favorable  mention  in 
the  President's  message,  and  the  New  York  Chamber  of 
Commerce  has  passed  resolutions  expressing  high  appre- 
ciation of  the  advantages  to  be  gained  by  its  construction. 
It  is  becoming  apparent  that  if  the  canal  is  to  be  built  as 
a  distinctively  American  enterprise,  Government  endorse- 
ment in  some  form  will  be  needed.  The  demands  for 
capital  in  the  United  States  have  been  so  great  heretofore 
that  our  people  have  not  become  accustomed  to  invest- 
ments outside  of  our  own  borders,  and  the  difficulties  of 
securing  the  money  for  an  enterprise  of  the  magnitude  of 
the  Nicaragua  Canal  are  very  great. 

The  canal  ought  to  be  built,  and  it  ought  to  be  under 
American  control  ;  the  way  is  not  quite  clear  at  present, 
but  it  is  to  be  hoped  that  some  plan  for  providing  the 
capital  may  soon  be  decided  on. 


Plans  for  a  triple-expansion  locomotive  have  been  made 
by  a  German  engineer,  who  proposes  to  put  the  high- 
pressure  and  intermediate  cylinders  outside  and  the  low- 
pressure  inside,  connecting  all  three  with  the  same  axle. 


The  "  Deep  Water  Ways  Convention,"  which  met  at 
Detroit  on  December  17,  had  for  its  objects  the  urging 
upon  Congress  the  importance  of  maintaining  a  depth  of 
at  least  21  ft.  in  the  lake  channels,  and  of  ship  communi- 
cation between  Lake  Ontario  and  the  Atlantic  ;  the  last  to 
be  attained  by  enlarging  the  Erie  Canal  by  a  new  canal 
from  Oswego  through  the  Mohawk  Valley  to  the  Hudson, 
or  by  the  St.  Lawrence  River.  The  last  named  could 
hardly  be  considered  an  American  project,  and  was 
strongly  opposed  by  the  Eastern  delegates. 


The  construction  of  a  ship  canal  from  Lake  Erie  to  Lake 
Ontario  is  proposed  in  a  bill  introduced  in  Congress  by 
Senator  Davis,  of  West  Virginia.  It  provides  for  the 
building  of  a  canal  on  one  of  the  lines  heretofore  sur- 
veyed, the  channel  to  be  of  a  size  sufficient  to  pass  any 
vessel  which  can  go  through  the  locks  on  the  Sault  Ste. 
Marie  Canal.  The  bill  will  not  have  much  chance  at  the 
present  session. 

The  rapid  transit  question  is  almost  at  a  stand  in  New 
York.  The  report  of  the  Commission  has  been  duly  ap- 
proved by  the  Mayor  and  Aldermen,  and  the  work  to  be 
done  at  present  is  the  obtaining  the  consent  of  property 
owners  along  the  proposed  lines.  This  proceeds  slowly, 
and  so  far  does  not  promise  well,  the  consents  obtained 
being  ctiietly  of  owners  of  uptown  property,  which  will  be 
benefited  by  the  building  of  new  roads,  while  in  some  of 
the  streets  further  down-town  there  is  active  opposition. 
Meanwhile  public  opinion  seems  to  be  somewhat  uncer- 
tain as  to  underground  lines  ;  at  any  rate,  there  is  no 
strong  feeling  in  their  favor,  and  the  present  prospect  of 
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any  result  from  the  work  of  the  Commission  is  not  encour- 
aging.   

The  present  indications  are  that  1892  will  be  a  good 
year  for  the  car  and  locomotive  builders.  The  heavy 
crops  of  the  year  just  closed  have  caused  a  demand  for 
freight  cars,  and  there  is  everywhere  a  complaint  of 
scarcity  of  rolling  stock.  For  the  first  quarter  of  the  year 
traffic  will  be  large,  and  the  railroad  companies  will  be 
generally  able  to  pay  for  the  new  cars  they  need.  Moreover, 
"  many  roads  are  looking  forward  to  a  heavy  travel  to  the 
Chicago  Exhibition  next  year,  and  will  want  new  pas- 
senger cars  to  prepare  for  it.  These  considerations  will 
apply  to  the  locomotive  business  as  well,  and  unless  there 
is  an  unexpected  change,  there  will  be  much  new  work. 


SAFETY  CAR  COUPLERS. 


The  latest  scheme  for  securing  the  adoption  and  use  of 
a  uniform  standard  coupler  is  embodied  in  a  bill  recently  in- 
troduced into  the  United  States  Senate  by  Senator  Cullom. 

The  bill  provides  that  all  common  carriers  and  all  employers 
of  such  carriers  whose  duties  include  the  coupling  of  cars,  and 
who  are  members  of  established  organizations  of  railway  em- 
ployes, may,  within  six  months  after  the  passage  of  this  act, 
vote  upon  the  choice  of  an  automatic  car  coupler.  Such  coupler 
may  be  of  the  vertical  type,  but  must  be  so  devised  as  to  couple 
by  impact  and  to  dispense  with  any  person  going  between  the 
cars  to  couple  or  uncouple. 

Every  common  carrier  is  to  be  entitled  to  one  vote  for  every 
freight  car  owned,  leased,  or  controlled,  and  the  employes  en- 
titled in  the  aggregate  to  one-third  as  many  votes  as  may  be 
cast  by  all  the  common  carriers,  the  Interstate  Commerce 
Commission  to  have  the  power  to  decide  upon  the  validity  of 
the  votes  cast.  If  not  less  than  600,000  votes  have  been  cast, 
and  the  entire  vote  for  any  particular  coupler  is  not  less  than 
500,000,  the  commission  shall  certify  these  facts  to  the  Presi- 
dent, who  shall  issue  a  proclamation  declaring  the  coupler 
chosen  to  be  the  standard  safety  car  coupler  for  use  in  Inter- 
state Commerce.  And  in  case  no  choice  is  made,  the  President 
shall  appoint  a  commission  of  five  competent  persons  to  deter- 
mine the  coupler  best  to  be  used.  The  bill  further  provides 
that  all  carriers  are  to  equip  at  least  10  per  cent,  each  year  of 
the  number  of  freight  cars  used,  and  also  to  equip  every  engine 
with  the  power  brake  known  as  the  "  driving  wheel  brake." 

The  bill  provides  further  that  a  violation  of  the  act  shall  be 
considered  a  misdemeanor  and  punishable  by  a  fine  of  S500. 
The  Commission  may  extend  the  time  to  any  particular  com- 
pany within  which  it  shall  be  required  to  comply  with  the  provi- 
sions of  the  bill,  and  after  the  year  iqoo  any  company  may  re- 
fuse to  accept  any  car  not  equipped  as  required  by  the  bill. 
The  bill  also  provides  that  the  commission  shall  invite  bids 
from  inventors  of  couplers,  stating  what  they  will  accept  from 
the  United  States  for  their  patents,  and  upon  the  purchase  of 
the  patent  by  the  Government  the  coupler  may  be  used  or  manu- 
factured by  anybody  free.  The  salary  of  the  commissioners  is 
fixed  at  )f~5,ooo  a  year,  and  an  appropriation  of  ,|!70,ooo  is  made 
to  carry  out  the  proposed  measure. 

The  aim  of  this  bill  apparently  is  to  secure,  by  a  system 
of  popular  suffrage  or  a  counting  of  noses,  the  selection 
from  a  vast  multitude  of  inventions,  which  are  the  result 
of  the  exercise  of  the  ingenuity  of  thousands  of  invent- 
ors, of  an  automatic  coupler  which  will  be  most  efficient 
in  coupling  cars,  least  liable  to  break  or  get  out  of  order, 
and  which  will  expose  railroad  operatives  to  the  minimum 
amount  of  danger.  It  is  safe  to  say  that  to  make  a  wise 
decision  on  such  a  subject  requires  a  very  high  order  of 
mechanical  knowledge  and  experience  of  the  practical  re- 
quirements which  must  be  fulfilled  by  an  automatic 
coupler,  and  more  than  all,  an  unerrmg  judgment  or 
"  dead  sureness"  which,  in  combination  with  the  other 
qualifications,  is  very  rare  indeed.  Now  what  possible 
chance  is  there  that  the  wisest  decision  will  be  reached  by 
the  method  proposed  in  Mr.  Cullom's  bill  ?  It  provides 
that   "  all   common   carriers   and    all    employes   of   such 


carriers  whose  duties  include  the  coupling  of  cars,  and 
who  are  members  of  established  organizations  of  railroad 
employes,  may  vote  upon  the  choice  of  an  automatic 
coupler,  and  every  common  carrier  to  have  one  vote  for 
every  freight  car  owned,  leased  or  controlled."  The  in- 
telligence of  the  employes  is  evidently  not  rated  very 
high,  because  they  are  entitled  by  the  bill  to  only  one- 
third  as  many  votes  as  the  freight  cars  are — that  is,  the 
bill  in  effect  says  that  a  railroad  employe  is  endowed  with 
one-third  as  much  intelligence  as  the  representation  of  a 
freight  car  confers  on  a  common  carrier.  In  other  words, 
a  general  manager  of  a  railroad  which  owns  50,000  freight 
cars  would  be  assumed  to  have  150,000  times  as  much 
wisdom  in  deciding  this  question  as  a  brakeman  has. 
Now  with  due  respect  to  brakemen  and  general  man- 
agers, it  may  be  said  that  neither  of  them  have  the  highest 
qualifications  to  decide  on  the  merits  of  automatic  coup- 
lers. It  is  largely  a  mechanical  question,  and  mechanical 
skill,  knowledge,  experience  and  sound  judgment  have 
more  value  in  determining  what  coupler  is  the  best  than 
any  other  qualifications  whatever.  . 

If  it  was  proposed  to  apply  the  method  suggested  by 
Mr.  Cullom  for  providing  a  remedy  for  the  risks  and  dan- 
gers of  car  coupling  to  the  mitigation  of  some  other  risks 
and  dangers  to  which  mankind  is  exposed,  its  ineffective- 
ness would  be  apparent.  Probably  more  people  are,disabled 
and  die  from  the  grippe  than  from  coupling  cars,  and  the 
doctors  admit  that  they  know  of  no  sufficient  remedy  for 
the  disease.  Now  supposing  that,  in  view  of  the  great  loss 
of  life  and  health  resulting  from  the  grippe,  and  the  great 
need  of  a  remedy,  that  some  member  of  Congress  was  to 
introduce  a  bill  giving  all  who  have  suffered  from  the  dis- 
ease a  right  to  vote  for  a  cure,  and  giving  each  hospital 
association  a  vote  for  every  bed  it  provides,  and  then  com- 
pel the  doctors  in  the  hospitals  to  administer  the  remedy 
thus  agreed  upon  to  their  patients,  we  would  be  almost  as 
likely  to  come  to  a  wise  decision  on  this  subject  as  we  will 
be  in  deciding  upon  a  coupler  by  the  Cullom  plan.  With 
reference  to  the  medical  question,  the  judgment,  opinion 
and  conclusions  of  a  well-educated,  intelligent,  experi- 
enced and  clear-headed  doctor  would  be  a  safer  guide  in 
the  adoption  of  a  remedy  for  disease  than  the  aggregate 
result  of  the  counting  of  a  great  multitude  of  the  noses  of 
the  sufferers  from  the  ailment  ;  and  in  the  same  way  the 
opinion  of  a  competent  mechanical  expert  would  be  a  very 
much  safer  guide  in  coming  to  a  decision  on  the  coupler 
question  than  any  counting  of  noses  can  possibly  be,  and 
especially  if  two-thirds  of  those  counted  are  the  "  bull- 
noses"  of  freight  cars. 

The  bill  also  contemplates  that  "in  case  no  choice  is 
made,  the  President  shall  appoint  a  commission  of  five 
competent  persons  to  determine  the  coupler  best  to  be 
used  ;  the  salary  of  the  commissioners  i;;  fixed  at  S5iOoo 
per  year." 

The  object  aimed  at  by  the  popular  suffrage  part  of  the 
bill  is  not  apparent.  The  decision  of  a  commission  of 
competent  persons  would  certainly  be  safer  to  follow  than 
the  verdict  of  "  not  less  than  600,000  votes."  Then  why 
not  resort  to  the  most  trustworthy  plan  first  ?  The  ques- 
tion also  arises  whether  a  commission  appeinted  by  the 
President  to  '  determine  the  coupler  best  to  be  used"  will 
be  as  likely  to  consist  of  "  competent"  persons  as  it  would 
be  if  this  commission  was  created  by  the  railroad  com- 
panies. This  leads  to  the  subject  which  has  already  been 
discussed   in    these   columns — that   is,  the   creation  of  a 
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technic.ll  committee  or  commission  by  the  American  Rail- 
road Association.  The  bill  which  we  have  been  criticising 
seems  to  be  a  lormal  notice  from  Congress  that  if  the  rail- 
road companies  in  the  country  will  not  take  any  adequate 
action  to  secure  the  adoption  of  uniform  safety  appliances, 
then  Congress  wdl  do  it  for  them.  It  will  be  impossible 
for  the  companies  to  successfully  resist  some  national  legis- 
lation of  this  kind  unless  they  take  adequate  action  looking 
to  the  same  end.  At  present  it  can  hardly  be  said  that 
they  are  doing  this.  It  becomes  a  question,  then,  whether 
the  railroad  companies  will  create  a  technical  commission 
of  their  own,  or  whether  they  will  have  Congress  do  it  for 
them.  It  may  be  said  without  hesitation  that  at  present 
the  railroad  companies  have  no  organization  competent  to 
deal  with  the  question  such  as  this  one  of  automatic 
couplers.  The  members  of  the  committees  appointed  by 
the  various  associations  to  consider  such  matters  are  not 
able,  nor  are  they  inclined  if  they  could,  to  give  the  time 
which  is  required  for  the  investigation  and  study  of  many 
of  the  subjects  submitted  to  them.  The  real  work  of 
nearly  all  committees  is,  at  any  rate,  generally  done  by 
some  one  member  of  each  committee.  Usually  it  is  not 
well  done,  because  no  one  is  able  to  give  the  requisite 
time  to  the  work.  The  need  of  the  railroad  companies  is 
a  commission  with  some  one  on  it  who  is  competent,  who 
can  give  his  whole  time  to  the  work  and  is  paid  liberally 
for  doing  it.  Such  a  commission  could  be  created  by  the 
American  Railroad  Association  from  its  own  members,  or  in 
part,  perhaps,  from  members  of  the  Master  Mechanics'  and 
Master  Car-Builders'  Associations,  who  would  serve  on  it 
as  the  members  of  other  committees  do,  merely  as  an  ad- 
visory body,  and  without  other  compensation  excepting 
expenses.  They  should  be  authorized  to  employ  at  an 
adequate  salary  a  competent  person  or  persons  to  do  the 
work  which  should  be  done.  Such  a  person  could  then 
give  his  whole  time  and  thought  to  the  work  under  the  su- 
pervision and  advice  of  the  commission.  In  the  exercise 
of  his  duties,  he  would  accumulate  much  valuable  experi- 
ence and  knowledge,  and  with  each  year  his  services 
would  increase  in  value  to  those  by  whom  he  is  employed. 
The  difference  in  the  results  of  the  work  which  is  done  by 
a  person  who  devotes  his  whole  time,  thought,  energy  and 
life  to  it,  compared  with  that  which  is  done  casually  and 
more  or  less  perfunctorily,  is  the  same  as  that  which  is 
always  apparent  when  professional  work  is  compared  with 
that  of  an  amateur. 

The  introduction  of  Mr.  Cullom's  bill  makes  it  seem 
quite  certain  that  if  the  railroad  companies  do  not  create 
some  authority  to  act  on  questions  like  that  of  safety  appli- 
ances, that  Congress  will  do  it  tor  them. 

Since  the  above  was  written,  the  full  text  of  the  bill  has 
been  submitted  to  us.  Besiiles  the  above  provisions, 
which  were  taken  from  a  daily  paper,  it  contains  the  fol- 
lowmg  clause  : 

Section  10,  That  wiihin  qo  days  from  the  passage  of  this  Act 
the  American  Railroad  Association  is  authorized  hereby  to  des- 
ignate to  the  Interstate  Commerce  Commission  the  standard 
height  of  drawbars  for  freight  cars,  measured  perpendicular 
from  the  level  of  the  tops  of  the  rails  to  the  centers  of  the 
drawbars,  and  shall  fix  a  maximum  variaiion  to  be  allowed 
bttween  the  draw-bars  of  empty  and  loaded  cars.  Upon  their 
determination  being  certified  to  the  Interstate  Commerce  Com- 
mission, the  Commission  shall  give  notice  of  the  standard  fixed 
upon,  at  once,  to  all  common  carriers,  owners  or  lessees  en- 
gaged in  Interstate  commerce  in  the  United  States  by  such 
means  as  the  Commission  may  deem  proper,  and  thereafter  all 
cars  built  or  repaired  shall  be  of  that  standard.  Provided  also, 
that  after  six  months  from  said  notice  no  cars  shall  be  used  in 
Interstate  traffic  which  do  not  comply  with  the  standard  above 


provided  (or,  either  loaded  or  unloaded.  Should  said  Associa- 
tion fail  to  determine  a  standard  as  above  provided,  it  shall  be 
the  duty  of  the  Interstate  Commerce  Commission  to  do  so. 

This  latter  clause  is  to  be  heartily  commended  ;  and  in 
the  interest  of  humanity  it  is  to  be  hoped  that  it  will  be- 
come a  law.  The  Master  Car-Builders'  Association  has 
recommended  a  standard  height  for  draw-bars — 2  ft.  9 
in.,  measured  perpendicularly  from  the  tops  of  the  rails 
to  the  center  of  the  draw-bar  when  the  car  is  empty — but 
railroad  companies  are  not  generally  conforming  to  it.  If 
they  are  conforming  to  it  the  law  will  be  no  hardship  ;  if 
they  are  not,  they  ought  to  be  compelled  to  do  so.  We 
hope  this  part  of  Mr.  Cullom's  bill  will  become  a  law,  but 
the  rest  of  it  is  sure  to  work  more  harm  than  good. 


INFORMATION  REGARDING  COMPOUND  LOCO- 
MOTIVES. 

The  Rhode  Island  Locomotive  Works  have  issued  an- 
other of  their  admirable  reports  of  the  performance  of  one 
of  their  compound  locomotives  on  the  New  York,  Provi- 
dence &  Boston  and  the  Boston  &  Albany  railroads.  The 
results  may  be  briefly  summed  up  as  follows  :  The  com- 
pound engine  weighed  103,230  lbs.  ;  the  simple  engine  on 
the  Boston  &  Albany  road  weighed  91,250  lbs.  ;  the  one 
on  the  New  York,  Providence  &  Boston  road  weighed 
91,000  lbs. 

In  the  first  series  of  trials  on  the  New  York,  Provi- 
dence &  Boston  road  the  compound  engine  showed  a  sav- 
ing of  25.2  per  cent,  of  coal.  In  the  second  series  it 
saved  14.52  per  cent.  In  the  first  series  of  trials  on  the 
Boston  &  Albany  there  was  a  saving  of  28.63  P^r  cent., 
and  in  the  second  series  21.6  per  cent.  While  these  re- 
sults are  very  favorable  to  the  compound  engine,  we 
think  the  conditions  were  hardly  fair  to  the  simple  ma- 
chine. In  only  one  of  the  series  of  experiments  was  ac- 
count kept  of  the  amount  of  water  evaporated  per  pound 
of  coal.  That  was  during  the  series  of  runs  when  the 
compound  engine  showed  a  saving  of  14.52  per  cent. 
During  these  tests  the  compound  boiler  evaporated  7.30 
lbs.  of  water  pc  pound  of  coal,  whereas  the  simple  engine 
evaporated  only  6.59  lbs.,  so  that  nearly  11  per  cent,  of  the 
saving  was  due  to  the  boiler. 

The  difference  in  the  boiler  performance  of  simple  and 
compound  locomotives  is  usually  attributed  to  the  fact  that 
compound  engines  use  less  steam  than  simple  ones  do, 
and  therefore  the  boilers  need  not  be  worked  so  hard.  In 
this  instance,  however,  there  was  only  about  3J  per  cent. 
more  water  evaporated  in  the  simple  boiler  than  in  the 
compound  ;  and  this,  on  the  theory  quoted,  resulted  in  an 
increase  of  11  per  cent,  in  the  amount  evaporated  per 
pound  of  coal.  The  explanation  does  not  appear  to  be 
sufficiently  explanatory. 

Furthermore,  the  boilers  of  all  the  engines  were  prac- 
tically of  the  same  size  ;  nevertheless,  the  compound  en- 
gine weighed  12,000  lbs.  more  than  the  simple  engines. 
It  is  true  that  the  wheels  of  the  compound  engine  were  6 
in.  larger  than  the  one  simple  engine  and  8  in.  larger 
than  those  of  the  other  ;  but  it  is  fair  inference  that  the 
greater  portion  of  the  difference  in  weight  was  due  to  the 
difference  in  construction  between  the  compound  and  sim- 
ple engines— that  is,  to  the  larger  cylinders,  additional 
steam  pipes,  intercepting  valves,  etc.  Now  to  the  extent 
to  which  the  weight  of  compound  locomotives  is  increased 
by  their  peculiarities  of  construction,  to  that  extent  are 
they  a  disadvantage.  If  the  builders  of  the  simple  en- 
gines had  been  allowed  to  increase  the  size  of  their  boilers 
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to  the  extent  to  which  an  addition  of  12, 000  lbs.  to  their 

weight  would  have  permitted,  doubtless  the  simple  boilers 

would  or  could  have  shown  better  evaporative  results. 

The  question   is  :  How   much   better  will  a  compound 

engine  of  a  given  weight  do  than  a  simple  engine  of  the 

same  weight  ?     Not  to  hit  a  boy  below  your  size  is  a  rule 

that   most  of  us  learned   in   early  youth,  and  the  ethics 

underlying  that  rule  applies  to  locomotives  as  well  as  to 

boys. 

♦ 

THE  NAVY  REPORTS. 


The  report  of  the  Secretary  of  the  Navy  emphasizes  the 
progress  made  on  the  new  vessels,  and  at  the  same  time 
notes  the  rapid  disappearance  of  the  old  wooden  ships, 
few  of  which  can  be  relied  on  for  much  longer  service. 
The  Secretary  still  adheres  to  the  views  expressed  in  his 
previous  reports,  and  believes  that  we  need  more  battle- 
ships of  the  class  of  the  Indiana  and  Massaclnisetts. 
Beyond  these  he  considers  the  armored  cruiser  with 
heavy  armament,  like  the  Neui  York,  the  most  useful 
and  valuable  class  of  ship  that  can  be  built  for  all  pur- 
poses. For  immediate  addition  to  the  Navy  he  believes 
that  one  or  more  torpedo  cruisers,  several  torpedo-boats 
and  one  or  more  fast  armored  cruisers  are  the  types  most 
needed,  with  the  addition  of  one  or  two  light-draft  vessels 
of  good  speed,  with  an  armament  of  rapid-fire  guns,  for 
special  river  and  in-shore  service  on  the  China  and  Asiatic 
stations.  He  does  not  recommend  any  increase  in  the 
number  of  cruisers  of  the  Detroit  or  of  the  Rala'gh 
classes. 

The  Secretary  refers  at  some  length  to  the  recent  tests 
of  armor,  and  calls  special  attention  to  the  fact  that  not 
only  can  the  largest  naval  vessels  be  built  in  the  United 
States,  but  that  it  is  now  possible  to  procure  the  best  and 
heaviest  armor  and  to  make  the  complete  armament  in  our 
own  shops — a  remarkable  change  during  the  past  few  years. 

Upon  the  whole  the  recommendations  of  the  report  are 
well  considered,  and  upon  one  point  it  is  decidedly  in  the 
right.  Time  is  required  to  build  a  modern  warship,  and 
if  we  are  to  have  vessels  at  all,  their  building  should  be 
authorized  in  season. 

On  another  point  the  report  deserves  commendation, 
and  that  is  in  its  statement  of  the  application  of  civil-ser- 
vice rules  to  the  navy-yards,  and  the  measures  taken  to 
improve  the  standard  of  the  working  force,  and  to  secure 
really  skilled  labor.  This  policy  is  to  be  continued,  and  a 
resulting  improvement  is  already  to  be  noted. 

Chief  Engineer  Melville  has  to  report  another  busy  year 
in  his  department.  Fewer  new  designs  for  machinery 
have  been  called  for  ;  but  there  has  been  abundant  work 
to  do  on  the  engines  of  the  new  ships,  and  the  Bureau  of 
Steam  Engineering  is  fully  occupied.  Attention  is  called 
to  the  peculiar  requirements  in  the  engines  of  a  warship 
and  to  the  impossibility  of  meeting  these  and  at  the  same 
time  securing  the  same  economy  that  is  obtained  in  the 
merchant  marine. 

The  question  of  improvement  in  the  engineer  force  is  a 
pressing  one,  and  the  difficulty  of  obtaining  competent 
men  to  serve  as  machinists  on  board  ship  still  exists. 
Competent  men  can  do  better  on  shore,  and  are  not  will- 
ing to  submit  to  the  restrictions  of  navy  life.  The  need  of 
skilled  men  increases  with  every  improvement  made  in  the 
new  ships,  and  the  supply  is  quite  inadequate.  Higher 
rating,  better  pay  and  a  somewhat  larger  force  are  needed 
to  secure  the  men.     This  difficulty  is  not  peculiar  to  our 


own  Navy,  and  it  is  the  subject  of  serious  consideration  in 
England  also.  The  modern  warship  depends  so  much  for 
its  efficiency  upon  its  engineer  force  that  the  old-time 
complete  subordination  of  the  engineer  to  the  fighting 
man  can  no  longer  be  insisted  on  as  it  used  to  be.  A  full 
recognition  of  this  fact  would  help  very  much  to  improve 
the  present  situation. 

The  report  of  Commodore  Folger,  Chief  of  the  Bureau 
of  Ordnance,  has  special  interest  this  year,  showing  as  it 
does  the  rapid  progress  which  has  been  made  in  building 
heavy  guns  of  the  latest  type.  The  great  gun  shop  at  the 
Washington  Navy  Yard  is  approaching  complete  equip- 
ment, and  is  already  doing  some  notably  excellent  work. 
Not  only  are  the  6-in.,  8-in.  and  lo-in.  guns  being  made 
ready  for  the  new  ships,  but  the  first  12-in.  gun  has  been 
tested,  and  several  others  are  nearly  ready,  while  work  is 
in  progress  on  the  first  of  the  13-in.  guns,  the  largest  yet 
authorized.  The  building  of  an  experimental  gun  of 
i6-in.  caliber  is  recommended,  and  the  Washington  shop 
is  ready  to  undertake  the  work.  The  smaller  rapid-fire 
guns  are  now  made  in  this  country,  and  arrangements 
have  also  been  made  for  the  manufacture  of  armor-pierc- 
ing shot. 

Experiments  with  high  explosives  and  torpedoes  have 
been  continued  ;  and  it  is  believed  that  the  Bureau  will 
soon  be  in  a  condition  to  supply  the  new  ships  with  their 
equipment  of  torpedoes. 

On  the  whole,  the  naval  reports  may  be  said  to  show 
good  progress  for  the  past  year,  with  prospects  of  still  fur- 
ther improvement  in  the  future. 


ENGLISH  AND  AMERICAN  LOCOMOTIVES.* 


{Continued  front  Page  529,  V^ol.  LXl'.) 


III. 

Since  the  last  number  of  the  Railroad  and  Engi- 
neering Journal  was  issued  we  have  received  a  copy  of 
the  "  Administrative  Report  on  the  Railways  in  India  for 
1890-91."  This  contains  some  interesting  and  valuable 
statistics  relating  to  the  performance  of  locomotives  on 
Indian  railways.  As  these  lines  are  equipped  with  Eng- 
lish locomotives,  and  as  the  nature  of  the  traffic  on  them 
resembles  that  of  our  roads,  a  comparison  of  the  perform- 
ance of  locomotives  in  that  country  with  ours  will  throw 
some  light  on  the  question  discussed  in  these  articles. 

In  the  year  1890  the  total  number  of  passenger,  goods 
and  mixed  train  miles  run  on  the  Indian  railways  was 
72,645,950.  It  is  not  said  whether  this  includes  any  mile- 
age lor  switching  or  "shunting."  Presumably  it  does 
not.  If  we  allow  20  per  cent,  more  for  switching  service 
we  will  have  a  total  of  87,175,140  miles.  The  number  of 
engines  "used  in  conveying  traffic"  was  3,747,  which 
would  give  an  average  mileage  of  23,265  miles  per  engine, 
which  is  less  than  that  of  engines  in  the  mother  country, 
which  was  given  in  our  November  number,  and  it  will  be 
remembered  was  24,160  miles,  whereas  the  average  mile- 
age here  was  35,650.  Comment  would  not  add  to  the  sig- 
nificance of  these  figures.  The  railways  of  India  are  gen- 
erally not  profitable  to  their  owners.  Perhaps  if  they  were 
equipped  with  American  locomotives,  which  would  run  50 
per  cent,  more  miles  in  a  given  time,  and  pull  heavier 

*  We  regret  that  the  following  mileage  of  locotnotives  on  the  Pennsylvania 
Railroad  was  receivetl  too  late  for  publication  in  Table  1  M,  published  in  this 
series  of  articles  in  the  November  number  of  the  Journal.  Locoinotive  No. 
9g3  on  that  road  ran  103.579  miles  in  the  year  1SS6:  locomotive  No.  2107,  on 
the  Philadelphia  &  Erie  division,  ran  100,374  miles  in  1888  ;  locomotive  No. 
170,  on  the  Philadelphia.  Wilmington  &  Baltimore  road,  ran  126,152  miles  in 
1891.     The  latter  beats  the  record. 


Vol.  LXVI,  No.  I.] 


ENGINEERING    JOURNAL. 


Table  VIII.    Showing  Fubl  Consumption  and  Cost  of  Locomotive  Sskvics  on  Twklvb  DiprERSNT  American  Railroads. 


Namb  of  Road. 


Chesapcike  and  Ohio 

Chicit^o  and  .Mton 

Cincinnati  Southern  

Cleveland,  Cincinnati,  Chicago  and  St.  Louis... 

Illinois  Central 

Louisville  and  Nashville 

Michit;an  Central 

New  York,  Lake  Eric  and  Western , 

New  York,  Pennsylvania  and  Ohio 

Pennsylvania  (Philadelphia  to  Pittsburgh) 

"  (Lines  West  of  "  ) 

Philadelphia  and  Eric 


Averages i30-3 


Passkncek  Trains. 


H   «. 


Tons, 

123.3 

■39-7 
117.9 

I2I.8 

i:s.4 
137-4 
147.0 
131.4 
137.2 
133.6 
142.8 
io6.g 


Lbs. 
63.65 
72.3 

550 
63.21 

74-9 

60.5 

72-7 

85.0 

70.0 

67.5 

58.87 

60.0 


Cts. 
6.36 
7-23 
5 -.so 
6.32 
7-49 
6.0s 
7.27 
8.50 
7.00 
6.7s 
5. 88 
6.00 


Cts. 

4-54 

3.62 

4-4 

3-19 

3-34 

5-«7 

3-3« 

S..32 

4.17 

S.28 

4.96 

6.29 


Cts. 
.29 

.6 

■3 

•32 

.28 

.27 

.26 

■4' 

•3» 

•  50 

•3" 

.38 


Cts. 

6.59 
8. 00 
7.40 
6.78 
6.46 
7.98 
5-33 
8. 18 
7.60 
6.22 
6.74 
6.16 


Cts. 

17.78 

19.45 

17.6 

16.61 

17-57 

19-47 

16.22 

22.41 

19.08 

18.7s 

17.90 

,8.83 


18.47 


Cts. 

144 
•39 
150 
135 
'43 
141 
110 
169 
'.39 
140 
laS 
176 


Freight  Trains, 
I         13         '4         »5 


16 


2  % 


o  S- 


Tons. 

47»-S 
SoS.o 
570.0 
535-0 
384.0 
327-7 
800.0 
S45.0 
477-5 
609.25 

596.7s 
816.5 


Lbs. 
127.4 
96.x 
98.0 
_ 106 . 7 
108.4 

93-3 
[28.0 

122.4 

17.9 
136.0 
100.3 
'53-8 


CIS. 

52-74 
9.61 
9.80 
10.67 
10.84 

9-33 
12.8a 
12.24 

11.79 
'3-6o 
10.03 
,'5.38 


CIS. 

4-54 

3-6a 

4-4 

3.19 

3-34 

5-17 

3-36 

5-32 

4-17 

5-28 

4.96 

6.29 


■5  •- 


553-5    23-34 


Cts. 

.29 
.6 

•3 

-32 

.28 

.27 

.26 

.4' 

•  31 

•SO 

-32 

■38 


n  U 

U 


Cts. 
6.59 
8.00 
7.40 
6.78 
6.46 
7.98 
S.33 
8.18 
7.60 
6.22 
6.74 
6.16 


ti 


■^   i 


CIS. 
34.16 
21.83 
31.90 

20.95 

30.93 

22.75 
21.75 

26.15 

23.87 

25.60 
32.05 

28.21 


Cts. 

.051 
.041 
.038 
.039 
.052 
.069 
.037 
.048 

■05 
.043 
.037 
.034 


.044 


loads,  the  profits  of  the  lines  would  be  increased  or  their 
losses  be  diminished. 

The  report  before  us  gives  some  data  concerning  the 
fuel  consumption  on  the  Indian  railways,  but  it  is  difficult 
to  get  at  their  significance  from  the  fact  that  the  consump- 
tion on  freight  and  passenger  trains  is  not  separated. 
The  average  consumption  per  train-mile — passenger  and 
freight — on  14  lines  was  41.67  lbs.  of  coal  per  mile. 
The  "average"  number  of  tons  in  a  "goods  train"  on 
these  roads  was  only  116.7  tons.  Presumably  this  was 
the  weight  of  the  goods.  This  is  only  about  a  third  of 
the  weight  of  the  freight  in  the  average  American  trains 
given  in  Table  V,  published  last  month.  On  page  130  of 
the  report  the  consumption  of  fuel  "  per  1,000  gross  ton- 
miles"  is  given  ;  but  it  is  left  in  provoking  uncertainty 
whether  this  means  tons  of  freight  or  whether  it  includes 
the  weight  of  cars  or  engines  and  tenders.  The  average 
consumption  for  14  roads — excluding  two  which  use 
wood  for  fuel — is  162.04  lbs.  of  coal  per  1,000  gross  ton- 
miles.  If  the  weight  of  the  engine  and  tender  is  included 
in  the  ton-miles,  this  consumption  is  high  ;  if  their  weight 
is  not  included,  it  is  low. 

There  are,  however,  other  expenses  besides  the  cost  of 
fuel  and  repairs,  attending  locomotive  service,  in  the 
transportation  of  freight  and  passengers,  and  which  are 
dependent  upon  the  efficiency  of  the  locomotives.  There 
is  the  cost  of  oil,  waste,  and  other  supplies,  and  the  wages 
of  enginemen  and  firemen,  which  are  important  items.  It 
has  been  pointed  out  that  the  economy  and  the  efllciency 
of  locomotives  are  determined  not  by  the  fuel  consumption 
alone,  but  by  the  total  expenses  which  must  be  incurred 
to  haul  trains.  These  have  been  classified  in  Table  II 
under  the  heads  of  Repairs,  Oil  Waste  and  Miscellaneous 
Supplies,  and  Wages  of  Enginemen,  Firemen,  and  cost  of 
Attendance  and  Cleaning.     Evidently,  too,  in  some  kinds 


of  traffic  the  relative  cost  of  the  wages  of  conductors  and 

brakemen  is  affected  by  the  capacity  of  the  locomotives. 
Thus  a  train  requires  a  conductor,  and  usually  two,  three, 
or  four  brakemen.  Evidently  if  the  engine  pulls  a  heavy 
load  this  element  ol  cost  will  be  less,  per  ton  of  freight  or 
per  passenger,  if  many  tons  or  passengers  are  hauled,  than 
it  would  be  if  few  are  carried.  For  the  present,  however, 
we  will  take  no  account  of  this  part  of  the  expense,  but 
confine  what  is  said  to  those  expenses  which  pertain  di- 
rectly to  the  locomotives. 

As  the  cost  of  coal  is  a  matter  determined  by  local  cir- 
cumstances, and  in  order  to  make  the  conditions  of  the 
comparisons  as  nearly  alike  as  possible,  a  common  price 
of  one  mill,  or  one-tenth  of  a  cent  per  pound,  equal  to 
$2.24  per  ton,  will  be  assumed  for  all  roads.  To  arrive  at 
the  total  cost  of  locomotive  service  of  the  12  roads  which 
report  fuel  consumption  and  train  loads  separately,  we 
have  tabulated  the  data  contained  in  Tables  II  and  III  * 
in  Table  VIII,  in  which  the  cost  of  locomotive  service  is 
calculated  per  train  mile  and  per  ton  of  train  per  mile,  at 
the  same  cost  of  coal — one  mill  per  pound— for  each  road. 

On  this  basis  it  will  be  seen  in  column  S  that  the  cost, 
including  all  the  items  given  in  the  table,  of  locomotive 
service  of  passenger  trains  on  the  12  American  roads 
named  is  18.47  cents,  and  from  column  16  that  of  freight 
trains  is  23.34  cents  per  mile.  That  of  English  trains,  as 
shown  in  Table  I,*  including  both  passenger  and  goods, 
is  19.36  ;  of  Scottish,  14.66,  and  of  Irish  trains,  17.65  cents, 
the  average  being  18.72  cents.  As  the  cost  of  traffic  of 
British  roads  is  not  divided  into  passenger  and  freight  ex- 
penses, it  is  not  possible  to  compare  the  cost  of  these  two 
classes  of  trains  with  that  on  American  roads  further  than 
to  observe  that  the  cost  per  mile  of  passenger  trains  in 
this  country  is  less  than  that  of  both  classes  of  trains  in 
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England,  and  more  than  it  is  in  Scotland  or  Ireland,  and 
that  the  cost  of  locomotive  service  for  freight  trains  is 
higher  here  than  that  of  British  freight  and  passenger 
trains.  Without  knowing  the  loads  hauled,  it  is,  of 
course,  impossible  to  make  any  intelligent  comparison  of 
the  cost  of  locomotive  service.  We  have,  however,  cal- 
culated the  cost  per  ton  per  mile,  for  both  passenger  and 
freight  trains  in  this  country,  and,  as  shown  by  columns 
9  and  17  of  Table  \^III,  the  average  cost  of  locomotive 
service  for  passenger  trains  is  .143  cents,  and  for  freight 
.044  cents  per  ton  per  mile.  As  no  data  exists  to  show 
the  weight  of  English  trains,  no  comparison  can  be  made 
on  this  basis. 

From  column  10  of  the  table  it  will  be  seen  that  the 
average  weight  of  freight  trains  on  the  twelve  roads  in- 
cluded in  the  table  was  553.5  tons.  It  is  undoubtedly  true 
that  average  English  "  goods"  trains  are  not  as  heavy  as 
the  average  of  American  freight  trains  given  in  the  table  ; 
and  it  is  safe  to  assume  that  the  difference  in  weight  is 
more  than  25  per  cent.  The  cost  of  locomotive  service 
for  American  freight  trains  is  25  per  cent,  greater  than 
that  of  all  British  trains.  If  the  cost  of  goods  trains  in 
the  United  Kingdom  is  not  less  than  that  of  passenger 
trains,  then  the  cost  of  locomotive  service  per  ton  per  mile 
of  goods  trains  there  must  be  greater  than  it  is  here.  If 
the  cost  ot  such  service  for  goods  trains  there  is  less  than 
for  passenger  trains,  then  the  cost  for  the  latter  must  be 
more  than  1S.72  cents  the  average  for  all  trains  ;  and 
greater  than  the  cost  lor  such  service  on  the  12  roads 
included  in  the  above  table.  It  follows  then  that  unless 
the  passenger  trains  on  British  roads  are  considerably 
heavier  than  on  the  lines  given  in  the  table,  that  the  cost 
of  locomotive  service  for  such  trains  there  must  be  consid- 
erably more  than  it  is  here.  The  average  weight  of  all 
passenger  trains  on  the  13  American  roads  given  was 
130.3  tons.  Is  the  average  weight  of  passenger  trains  on 
English,  Scotch  and  Irish  roads  more  or  less  than  this  ? 

It  follows  from  this  that  unless  the  average  weight 
of  passenger  trains  is  greater  on  British  roads  than  it  is 
on  the  American  lines,  of  which  we  give  reports,  that  the 
cost  of  locomotive  service  per  ton  per  mile  must  be  greater 
there  than  it  is  here.  In  this  deduction  there  is  some 
doubt  about  one  of  the  premises — that  is,  with  reference  to 
the  items  of  expense  included  under  the  head  of  "  cost  of 
working,"  of  British  engines.  The  Engineer  should, 
however,  be  able  to  enlighten  us  with  reference  to  this 
point,  and,  we  hope,  give  some  data  concerning  the  aver- 
age weight  of  trains  on  English  roads.  To  again  quote, 
or  rather  paraphrase,  its  own  language  against  itself — 
"  if  our  cotemporary  cannot  obtain  them,  on  what  grounds 
does  it  claim  to  represent  English  railways  ?" 

The  conclusion  to  be  drawn  from  the  data  in  Table 
VI  is,  that  the  average  cost  of  locomotive  service  on 
American  roads  is  only  .143  cents  per  ton  per  mile  for 
passenger  trains,  and  .044  cents  for  freight  trains  ;  and 
that  we  do  not  know  certainly  what  it  costs  on  British 
roads,  but  there  is  a  very  strong  presumption  that,  esti- 
mated on  the  same  basis,  it  is  considerably  higher  there 
than  it  is  here. 

An  exact  comparison  is  possible,  however,  if  we  com- 
pare Mr.  Buchanan's  trials  with  those  made  on  the  North 
British  Railway,  as  the  weights  of  the  trains  are  given  in 
both  reports,  and,  as  already  mentioned,  the  average  results 
are  summarized  in  Table  VII.*     The  value  of  the  coal  at  one 


*  Pqblishcd  in.the.Ust  number  of  .the  Journal.  \ 


mill  per  pound  for  each  road,  the  cost  of  repairs  on  each 
road,  of  oil,  etc.,  on  the  New  York  Central,  wages  of 
engineers  and  firemen  on  both  are  all  given.  These  ex- 
penses are  added  up  for  each  road,  and  the  sums  are  given 
in  column  16,  from  which  it  will  be  seen  that  the  total 
cost  per  train  mile  of  locomotive  service  on  the  North 
British  road  is  17.63  cents,  whereas  on  the  New  York 
Central  it  was  21.96.  Each  of  these  sums  has  been  divided 
by  the  weight  of  the  cars  in  the  trains— given  in  column 
6 — and  the  result  is  given  in  column  17,  from  which  it 
appears  that  the  total  cost  of  locomotive  service  per  ton  of 
train  per  mile  was  on  the  Scotch  road  .075  cents,  whereas 
on  the  New  York  Central  it  was  only  .018  cents,  or  less 
than  07ie-qtcarter  as  much  as  on  the  North  British  line. 

But  the  comparison  does  not  end  here.  As  we  have 
taken  occasion  to  point  out  before,  the  total  cost  of  loco- 
motive service  not  only  includes  the  cost  of  fuel,  repairs, 
oil,  etc.,  and  wages  of  engineers  and  firemen,  but  in  cer- 
tain kinds  of  traffic  the  relative  cost  of  the  wages  of  con- 
ductors and  brakemen,  if  apportioned  per  ton  of  freight 
carried  per  mile,  is  very  much  influenced  by  the  train 
loads  hauled.  In  Table  VII  the  wages  of  conductors  and 
brakemen  on  the  New  York  Central  have  been  given  in 
column  iS,  and  added  to  the  total  cost  of  locomotive  ser- 
vice. The  sum  will  be  found  in  column  19.  Dividing 
this  total  cost  per  mile  for  locomotive  and  train  service  by 
the  weight  of  the  train  gives  the  total  cost  per  ton  per 
mile,  which  is  given  in  column  20. 

The  same  items  were  added  to  the  North  British  ex- 
penses, excepting  that  it  was  assumed  that  for  its  shorter 
trains  only  two  brakemen  would  be  needed  instead  of  three 
on  the  New  York  Central.  Estimated  in  this  way,  it  will 
be  seen  from  column  20  that  the  cost  of  locomotive  and 
train  service  in  the  North  British  trial  per  ton  per  mile 
was  .096  cents,  whereas  on  the  American  road  it  was 
only  .023.  In  other  words,  it  was  more  than  four  times 
as  great  on  the  Scotch  road  than  it  was  in  the  American 
trials. 

During  the  year  1890  the  Pennsylvania  Railroad  lines  east 
of  Pittsburgh  carried  nearly  7,000,000,000  tons  of  freight 
one  mile.  If  the  locomotive  expenses  and  cost  of  train 
services  had  been  as  great  relatively  to  the  tonnage 
hauled  on  this  line  as  it  was  on  the  Scotch  road,  the  ex- 
penses of  the  Pennsylvania  company  would  have  been  in- 
creased over  ^5,000,000.  These  surely  are  weighty  facts, 
which  may,  in  part,  account  for  the  average  freight  rate  on 
British  roads  being  \\i/.  =  2|  cents  per  ton  per  mile, 
whereas  here,  on  our  through  hnes,  it  is  a  very  little  over 
one-half  a  cent. 

It  will  be  noticed  in  column  9  of  Table  \'III  that  the  pro- 
portion of  the  weight  of  the  North  British  engine  to  that 
of  train  hauled  was  as  1  to  6,  and  that  the  American  en- 
gine pulled  22.6  times  its  own  weight. 

Now  it  may  be  that  the  experiments  quoted  by  The  En- 
gineer, which  were  made  in  1876-77,  do  not  fairly  repre- 
sent the  best  English  practice  in  the  transportation  of 
freight — and  we  doubt  whether  they  do— but  they  are  the 
best  that  are  available  for  purposes  of  comparison  and 
were  quoted  by  our  esteemed  disputant,  and  it  remains 
for  him  to  either  admit  that  they  do  not  represent  such 
practice,  or  if  they  do  not  to  quote  data  which  do.  His 
failure  to  do  either  would  be  a  virtual  concession  of  the 
superior  economy  of  American  freight  engines.  The  dis- 
cussion ot  this  subject  will  be  concluded  in  our  next  issue. 

(TO  BE  CONTINUED.) 
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THE  TRANSANDINE  RAILROAD. 


Album  of  Vifws  of  the  Transandint  Kailuay.  Published  for 
the  Contractors. 

This  series  of  views  contains  29  fine  photographs  taken  on 
the  line  of  the  Transandine  Railway,  and  includes  some  of  the 
best  views  of  mountain  scenery  we  have  ever  seen.  They 
illustrate  very  well  the  difficulties  met  in  building  the  railroad, 
and  show  the  rugged  and  picturesque  scenery  of  the  higher 
Andes.  These  views  are  accompanied  by  a  description  of  the 
road. 

The  Transandine  Railway  is  designed  to  connect  Mendoza, 
the  most  westerly  point  reached  by  the  Argentine  railroad  sys- 
tem, with  Santa  Rosa,  the  terminus  of  a  Chilean  line,  among 
the  foothills  of  the  Andes  ;  thereby  completing  the  only  trans- 
continental line  in  South  America,  and  the  only  railroad  from 
the  Atlantic  to  the  Pacific  south  of  the  Panama  Railroad.  The 
distance  by  rail  from  Buenos  Aires  to  Valparaiso  is  850  miles, 
and  the  gap  to  be  filled  by  the  new  line  was  150  miles.  Of 
this  the  no  miles  from  Mendoza  to  the  Chilean  line  is  owned 
by  the  Buenos  Aires  &  Valparaiso  Transandine  Railway  Com- 
■pany,  and  the  40  miles  fron  the  boundary  line  to  Santa  Rosa 
in  Chile  is  known  as  Clark's  Tr.insandine  Railway,  the  inten 
tion  being  to  consolidate  the  two  when  completed.  The  enter- 
prise owes  its  success  so  far  to  Don  Juan  and  Don  Mateo  Clark, 
who  obtained  the  original  concessions,  and  have  actively  pushed 
the  work.  The  line  passes  over  the  Uspallata  Pass  and  the 
summit  is  10,600  ft.  above  the  sea.  In  this  respect  there  is  a 
considerable  advantage  over  the  two  railroads  which  have  thus 
far  been  carried  over  the  Andes  further  north — the  Lima  & 
Oroya  in  Peru  and  the  Antofogasta  in  Chile — both  of  which 
reach  an  altitude  of  15,600  ft. 

Numerous  and  careful  surveys  were  made  for  the  road,  and 
in  the  final  location  the  line  was  considerably  shortened  by  the 
adoption  of  the  Abt  rack-rail  system  for  several  short  sections, 
where  grades  of  12}  per  cent,  will  be  used. 

Early  in  the  present  year  the  railroad  on  the  Argentine  side 
had  been  completed  from  Mendoza  to  Rio  Blanco,  75  miles, 
while  a  further  section  of  12  miles,  to  Punta  de  las  Vacas  is 
nearly  ready,  leaving  only  23  miles  to  be  built.  On  the  Chilean 
side  it  is  finished  from  Santa  Rosa  eastward  23  miles,  leaving 
17  miles  still  to  be  completed.  The  40  miles  unfinished  include 
the  great  summit  tunnels,  and  e.\tensive  preparations  have  been 
made  for  the  work.  It  is  intended  to  utilize  the  water-power 
of  the  mountain  streams,  power  being  transmitted  from  the 
water-wheels  to  the  points  where  it  will  be  needed  by  elec- 
tricity. The  tunneling  can  be  carried  on  from  several  different 
points,  and  will  be  all  in  hard  rock,  requiring  no  lining. 

At  present  work  is  almost  suspended,  owing  to  the  financial 
disturbances  in  the  Argentine  Republic  and  the  revolution  in 
Chile,  but  it  is  hoped  that  it  will  soon  be  actively  resumed. 
A  condensed  description  of  the  line  is  given  as  follows  : 

Leaving  Mendoza  at  an  elevation  of  2,376  ft.  above  the  sea. 
the  line  passes  through  vineyards  and  cultivated  ground  for  13 
miles  to  the  first  station,  Blanco  Encalad-i.  At  the  15th  mile 
the  first  important  bridge  is  passed,  a  viaduct  of  si.x  spans  of 
60  ft.  each  ;  it  is  not,  however,  until  the  Boca  del  Rio  is  reached 
at  mile  19.  that  the  railroad  actually  enters  the  gorge  formed 
by  the  River  Mendoza,  and  begins  the  ascent  of  the  Andes. 
Here  the  very  heavy  work  commences  ;  after  entering  the 
gorge  by  a  series  of  deep  cuttings  and  a  short  tunnel,  the  line 
again  crosses  the  Mendoza  by  a  bridge  of  143  ft.,  and  before 
the  30th  mile  has  been  reached  the  river  has  been  crossed  live 
times  by  bridges  of  various  spans  from  148  to  246  ft.  After 
passing  the  Paramillos  Plain  a  tunnel  is  entered,  followed  at 
the  34th  mile  by  another  bridge  of  246  ft.  span  ;  between  this 
point  and  Uspallata  station  several  tunnels  have  been  pierced 
and  the  river  has  to  be  crossed  again  three  times,  twice  by 
bridges  of  246  ft.,  and  once  by  a  span  of  197  ft.  In  addition  to 
these  heavy  works  there  are  many  smaller  bridges  crossing  the 
streams  which  flow  down  the  side  valleys  of  the  Mendoza. 
Although  the  river  is  crossed  so  frequently,  a  number  of  tun- 
nels and  deep  cuts  were  unavoidable,  owing  to  the  numerous 
spurs  of  the  mountains.     Bearing  in  irind  that  there  was  no 


road  over  which  the  heavy  bridge  girders  could  be  carted,  it  is 

satisfactory  that  the  line  has  been  opened  in  so  short  a  time 
from  the  commencement  of  the  work  in  1SS7. 

From  I'spallala  to  Punta  de  las  Vacas  the  works  are  less 
difficult.  They  have  been  completed  ready  tor  traffic  as  far  as 
Rio  Blanco,  and  good  progress  has  been  made  with  the  earth- 
works as  far  as  Punta  de  las  Vacas.  Between  Rio  Blanco  and 
the  summit  tunnels  the  first  length  of  rack-rail  has  been  intro- 
duced. 

On  the  Argentine  side  there  are  four  tunnels  close  to  the 
summit,  having  a  total  length  of  13,743  ft.,  and  during  the 
eight  months  preceding  the  stoppage  of  work  last  autumn  the 
headings  had  been  driven  for  a  length  of  5,628  ft.,  leaving  8,115 
ft.  of  heading  to  be  done  ;  very  satisfactory  progress  for  eight 
months,  half  of  which  were  winter  months,  when  less  work  can 
be  done. 

On  the  Chilean  side  there  will  be  five  tunnels,  the  total  length 
of  which  amounts  to  36.6^0  ft.,  of  which  3,846  ft.  of  heading 
have  been  driven  during  seven  months,  by  hand  labor  only. 

It  will  thus  be  seen  that  on  the  Chilean  side  out  of  a  total  length 
of  40  miles  23  are  completed,  and  of  the  remaining  17  miles 
more  than  7  miles  are  in  tunnel. 

The  Transandine  Railroad  has  an  advantage  over  the  two 
railroads  already  mentioned,  which  cross  the  Andes  further 
north,  in  having  a  comparatively  short  section  through  un- 
productive territory.  The  Antofogasta  Railroad  is  without 
local  traffic  for  nearly  300  miles,  and  depends  upon  through 
business  entirely,  yet  the  results  so  far  are  satisfactory.  The 
Lima  &  Oroya  line  has  absolutely  no  local  business  alter  enter- 
ing the  mountains,  and  its  sole  dependence  is  the  traffic  of  the 
Cerro  di  Pasco  mines. 

On  the  line  of  the  Transandine  there  is  already  a  large  busi- 
ness in  cattle,  which  are  driven  over  the  Uspallata  Pass  with 
much  difficulty.  There  is  also  some  passenger  travel  over  the 
pass,  which  will  be  very  largely  increased  when  the  road  is 
finished,  as  the  only  competition  will  be  with  the  steamers 
running  between  Buenos  Aires  and  Valparaiso  by  the  Straits 
of  Magellan,  a  stormy  and  difficult  passage  which  now  takes 
about  12  days.  Trains  will  be  able  to  run  through  in  less  than 
two  days.  The  traffic  in  general  freight,  now  carried  by 
steamer,  is  also  considerable. 

The  Transandine  is  an  important  and  notable  line,  and  when 
completed  it  may  fairly  claim  to  be  one  of  the  great  railroads 
of  the  world.  It  is  to  De  hoped  that  the  Messrs.  Clark  will 
soon  be  able  to  announce  the  full  resumption  of  work. 


NEW   PUBLICATIONS. 


Professional  Papers  of  the  Corps  of  Royal  Engineers. 
Volume  XVI,  iSgo.  Published  by  the  Royal  Engineers' 
Institute,  Chatham. 

The  contents  of  this  volume  are  about  equally  divided  between 
matter  of  a  purely  military  character  and  that  which  pertains  to 
the  domain  of  the  civil  engineer.  Lieutenant-Colonel  Saville 
discusses  the  question  of  the  use  of  the  cycle  in  future  military 
operations,  and  gives  some  extraordinary  examples  of  long  dis- 
tance riding.  Mounted  Infantry  in  Modern  Warfare  is  dis- 
cussed by  Lieutenant-Colonel  Hutton  ;  and  Captain  Orde 
Browne  brings  down  the  record  of  Guns  vs.  Armor  to  the  be- 
ginning of  the  present  year.  To  the  military  reader  the  dia- 
grams of  English  Service  Ordnance  are  of  particular  interest. 
In  a  series  of  plates  are  given  diagrams,  drawn  to  scale,  of  the 
field,  siege,  garrison,  machine  and  quick-firing  guns  in  the  Eng- 
lish service,  with  their  carriages  and  mounts,  and  so  fully  illus- 
trated that  the  absence  of  descriptive  text  is  scarcely  noted. 

Among  articles  of  a  more  general  interest  is  one  on  Bridges 
in  the  Bengal  Presidency,  by  Sir  Bradford  Leslie.  The  presence 
of  great  rivers  subject  to  extraordinary  floods  and  of  a  soil  thor- 
oughly alluvial  surround  railroad,  and  especially  bridge  con- 
struction in  India,  with  difficulties  elsewhere  unknown.  The 
writer  gives  many  interesting  details  of  the  devices  resorted  to 
for  the  protection  of  railroad  bridges  and  embankments  from 
the  effects  of  a  sudden  and  enormous  rise  in  the  waters.     He 
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draws  a  graphic  picture  of  the  hand-to-hand  struggle  of  the  en- 
gineer with  the  annual  inundations  which  sweep  over  the  low- 
lying  districts,  when  often  the  most  untiring  vigilance  is  power- 
less to  prevent  widespread  destruction  of  railroad  property, 
while  the  great  heat  and  the  presence  of  "  cobras  and  other  ver- 
min" in  the  drift  add  greatly  to  his  troubles  at  such  times. 

The  paper  on  Road  Making,  by  Mr.  Percy  Boulnois,  is  one 
we  should  like  to  place  in  the  hands  of  every  road  engineer  and 
county  commissioner  in  the  United  States.  The  painstaking 
care  given  to  the  construction  of  even  country  roads  in  Eng- 
land and  on  the  Continent  would  put  to  shame  the  slipshod  way 
in  which  much  of  the  city  pavement  is  put  down  in  this  country. 
One  acquainted  with  the  country  roads  in  some  of  the  most 
prosperous  parts  of  New  York,  Pennsylvania  or  Ohio — and 
they  are  often  wretched  makeshifts — may  well  wonder  what  the 
state  of  the  country  might  be  if  this  author's  declaration  be 
true  that  "  the  condition  of  the  roads  and  streets  of  a  community 
is  the  principal  sign  of  its  prosperity  or  otherwise." 


Coal  and  Coal  Consumption  in  Spanish  America.  Reports 
'from  the  Consuls  of  the  United  States  in  Answer  to  a  Circular 

from  the  Department  of  State,     Government  Printing  Office, 

Washington. 

In  this  pamphlet  the  State  Department  has  collected  a  num- 
ber of  consular  reports  from  Central  and  South  America  and 
the  West  Indies  on  the  fuel  consumption  and  resources  of 
different  countries.  It  may  be  said  that,  with  the  exception  of 
Chile  and  a  few  small  mines  in  Me.\ico,  no  coal  is  mined 
throughout  all  the  region  named  ;  some  coal  deposits  are 
known  to  exist  in  Venezuela  and  elsewhere,  but  the  stage  of 
profitable  working  has  not  been  reached.  This  lack  of  cheap 
fuel  is  the  chief  hindrance  to  the  development  of  manufactures 
in  most  of  the  South  American  States.  The  United  States 
ought  to  supply  them  with  a  large  part  of  the  fuel  they  need  ; 
and  there  is  a  possibility  of  the  growth  of  a  great  coal  trade. 
The  information  collected  by  the  State  Department  will  be  of 
service  to  those  who  may  be  interested  in  building  up  such  a 
trade. 


Sixth  Annual  Report  of  the  Commissioner  of  Labor  : 
Cost  of  Production  of  Iron,  Steel,  Coal,  etc.  Gov- 
ernment Printing  Office,  Washington. 

This  report  presents  the  results  of  an  investigation  made  by 
the  Bureau  of  Labor  under  the  charge  of  Commissioner  Car- 
roll D.  Wright  into  the  relative  cost  of  producing  iron  and 
steel  and  mining  coal  and  iron  ore  in  the  United  States,  as 
compared  with  other  countries.  Mr.  Wright's  work  is  usually 
faithfully  and  intelligently  done,  and  in  this  report  he  presents 
a  great  mass  of  information  on  the  points  indicated.  The  re- 
sults are  not  in  every  case  what  might  have  been  expected,  but 
the  comparisons  are,  in  almost  every  case,  full  of  interest. 
The  investigation  is  not  limited  to  the  cost  alone,  but  includes 
many  particulars  as  to  the  condition  of  laborers,  their  earnings, 
cost  of  living  and  other  similar  matters. 

The  only  objection  to  be  made  to  the  report  is  that  Its  size 
prevents  the  careful  study  which  one  would  like  to  make  of  It. 
The  three  volumes  include  i  404  pages,  and  an  attempt  at  a 
careful  inspection  gives  one  an  idea  of  the  amount  of  labor 
needed  to  collect  and  prepare  the  information. 


The  Engine  Runner's  Catechism.    A  Sequel  to  the  Steam- 

Engine  Catechism.     By   Robert  Grimshaw,   M.E.     John 

Wiley  &  Sons,  New  York  ;  price,  $2. 

This  book  is  Intended  as  a  guide  to  those  who  have  to  run 

stationary  engines  ;  it  is,  as  the  author  says,  intended  to  "  treat 

more  of  special  builds  of  engines  as  erected,  adjusted  and  run, 

than  of  the  properties  of  steam,  or  the  general  principles  of 

eqgine  design  and  construction," 


It  includes  descriptions  of  a  number  of  well-known  types  of 
stationary  engines,  with  directions  for  setting,  adjusting  and 
running  them,  and  also  some  general  directions  which  are  ap- 
plicable to  all  engines.  The  descriptions  and  directions  seem 
generally  clear  and  plain,  and  the  book  should  be  a  useful  one. 
It  Is  of  small  size,  so  that  it  can  conveniently  be  carried  in  the 
pocket  and  kept  ready  for  reference  at  any  time.  There  is 
some  good  advice  about  foundations  and  the  setting  of  engines. 
While  there  is  little  that  Is  new,  there  is  much  that  it  is  very  con- 
venient to  have  in  a  compact  and  accessible  form. 

Trap  Siphonage  and  Trap-Seal  Protection.  By  Professor 
J.  E.  Denton,  M.E.  The  American  Health  Association, 
Concord,  N.  H. 

This  pamphlet  is  reprinted  from  the  Transactions  of  the 
American  Public  Health  Association,  and  contains  a  detailed 
account  of  an  extended  series  of  experiments  In  trap  siphonage 
conducted,  under  Professor  Denton's  direction,  at  the  Stevens 
Institute  of  Technology.  These  tests  were  intended  to  deter- 
mine the  relative  capacity  and  degree  of  reliability  of  the  sev- 
eral methods  of  preserving  the  trap-seal  now  known  in  plumb- 
ing practice.  The  results  given  are  of  much  interest  to  archi- 
tects, engineers,  and  all  who  have  to  do  with  building  and 
sanitary  arrangements.     They  should  receive  careful  study. 

Selected  United  States  Patents  Owned  or  Controlled 
Bv  the  Thomson-Houston  Electric  Company,  the 
Brush  Electric  Company  and  Allied  Corporations. 
The  Thomson-Houston  Company,  Boston. 

Some  idea  of  the  number  of  patents  issued  for  electrical  ap- 
pliances may  be  obtained  from  the  fact  that  this  volume  of  396 
pages  contains  only  those  controlled  by  one  corporation.  With 
only  a  very  brief  introduction,  the  book  gives  the  drawings  and 
specifications  in  the  form  issued  by  the  Patent  Office.  It  con- 
tains altogether  Si  of  these  specifications,  the  earliest  in  date 
being  No.  217,677,  issued  to  C.  F.  Brush,  July  22,  1879,  for  a 
dynamo-electric  machine.  They  cover  numerous  appliances  of 
all  kinds  for  dynamos,  electric  motors,  electric  railroads  and 
other  work  of  the  kind.  The  book  will  be  of  service  to  elec- 
tricians for  reference. 


The    Practical    Catechism.     A  Collection  of  Questions  on 
Technical  Subjects,  and  of  the  Answers  Thereto.     By  Robert 
Grimshaw,  M.E.,  Ph.D.     John  Wiley  &  Sons,  New  York  ; 
price,  i?i.25. 
This  is  simply  a  collection  of  notes  made  in  answer  to  ques- 
tions  put   to   the   author   by   many  correspondents,   and   on   a 
variety   of  subjects   so   great   as   almost   to  defy  classification. 
Some  50  general  topics  are  named  In  the  index,  ranging  from 
Air,  Alloys,  Beams,  through  the  alphabet  to  Waters,  Weights, 
Wines,  Work.      It   is   fortunately  accompanied   by  a  complete 
index,  so  that   the   reader   can  find  any  particular  topic  about 
which  he  may  be  looking  for  information. 

It  is  one  of  those  miscellaneous  collections  which  could  hard- 
ly be  criticised  without  going  through  every  page  carefully. 
The  most  that  can  be  said  Is  that  the  matter  is  arranged  with 
some  care,  and  that  it  can  hardly  fail  to  contain  much  informa- 
tion which  is  likely  to  be  useful  to  a  busy  man.  He  may  find 
what  he  wants  in  a  condensed  form,  and  so  save  himself  the 
trouble  of  hunting  it  up  from  various  sources.  In  this  way  the 
book  will  be  found  worth  having  and  keeping  for  reference, 
while  it  will  not  supersede  the  use  of  other  works. 


Twenty-second  Annual  Report  of  the  State  Board  of 
Health  of  Massachusetts.     State  Printers,  Boston. 

This  report  contains  a  general  statement  of  the  work  done 
under  the  direction  of  the  Board  during  the  past  year,  anr| 


Vol.  LXVl,  No.  t.] 


ENGINEERING    JOURNAL. 


several  special  reports  on  various  topics,  such  as  the  Health  of 
Towns,  Growth  of  Children,  Food  Inspection,  etc.,  etc  The 
larger  part  of  the  volume  is  occupied  by  reports  on  Water 
Supply  and  SeweraRe,  and  iheir  relations  to  the  public  health. 
These  are  in  continuation  of  the  worl<  already  done  in  the  issue 
of  the  valuable  reports  on  Water  Supply  heretolore  issued  by 
the  Board,  and  referred  to  in  our  columns  from  time  to  time. 


Die  Uiirmaciierkunstund  hie  Behandi.ung  der  PrXcisions- 
uuREN  (Watchmaking  and  the  Management  ok  Chro- 
nometers).    By  Eugene  Gelcich.     A.  llarlleben,  Vienna. 

This  bulky  volume  of  640  pages,  with  249  engravings,  gives 
a  complete  account  of  the  watchmaker's  art,  and  is  based  on 
theory  as  well  as  practice,  giving  reasons  for  its  directions  and 
carefully  worked-out  formulas  wherever  they  are  applicable. 
Lack  of  familiarity  with  the  details  of  watchmaking  prevents  a 
close  criticism,  which  could  only  be  intelligently  made  by  one 
thoroughly  acquainted  with  the  art  ;  but  it  may  be  said  that 
the  book  is  apparently  thorough  and  carefully  written.  The 
chapters  on  the  care  of  chronometers,  stopwatches  and  what 
may  be  called  time-keepers  of  precision,  would  doubtless  be  of 
interest  to  navigating  officers  of  ships  and  others  who  have  the 
care  of  such  watches. 


Tables  including  the  Most  Frequently  Used  Values  of 
Numbers.  By  Dr.  H.  Zimmerman.  Ernst  &  Korn, 
Berlin,  Germany. 

In  this  German  work  Dr.  Zimmerman  has  tabulated  for  the 
use  of  those  who  have  to  make  calculations,  the  product  of 
each  number  up  to  999'  by  each  number  from  i  to  100  ;  the 
square  and  cube  of  each  number  ;  the  square  root  and  cube 
root  of  each  number  ;  the  reciprocal  and  the  logarithm  of  each  ; 
the  circumference  and  the  area  of  a  circle  having  each  number 
for  its  diameter.  There  are  also  supplemental  tables  giving 
factors  and  natural  logarithms. 

These  tables  will  doubtless  save  much  time  for  those  who 
have  long  and  complicated  calculations  to  make. 
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TA(  Uses  of  Mineral  Wool  in  Architecture,  Car-building  and 
Steam  Engineering.  The  United  States  Mineral  Wool  Com- 
pany, New  York. 

This  pamphlet  contains  an  account  of  mineral  wool,  showing 
what  it  is,  how  it  is  made  and  the  uses  to  which  it  may  be  put, 
with  some  directions  for  its  application  in  cars,  buildings,  etc. 
This  material  is  now  in  extensive  use  for  covering  boilers  and 
steam  pipes,  filling  in  the  spaces  between  the  outside  and  in- 
side sheathing  of  cars  and  buildings  and  for  other  similar  pur- 
poses, and  its  e.xcellent  qualities  are  leading  continually  to  its 
still  more  general  use. 

The  term  "  wool"  conveys  to  most  people  an  idea  of  an  ani- 
mal substance,  but  mineral  wool  is  "  essentially  a  vitreous  sub- 
stance converted  to  a  fibrous  condition."  It  is  made  by  con- 
verting scoria  and  certain  rocks  while  in  a  molten  condition 
into  a  fibrous  state.  The  process  is  peculiar,  and  is  covered  by 
patents  held  by  the  company  named  above.  The  fibers  are 
soft,  pliant  and  elastic,  like  those  of  wool,  but  the  substance  in 
mass  is  incombustible,  and  is  a  nonconductor  of  heat  ;  it  is 
these  properties  which  give  it  value,  and  they  are  fully  ex- 
plained in  the  pamphlet. 


Pencils  :  the  Joseph  Dixon  Crucible  Company.  Jersey  City,  N.  J. 

A  circular  very  attractive  to  the  editorial  mind  is  issued  by 

the  Joseph  Dixon  Crucible  Company  in  the  shape  of  a  bundle 

of  excellent  pencils  of  various  grades.     This  company  does  not 


praise  its  own  manufactures  ;  it  is  quite  willing  to  stand  by  the 
results  of  a  trial  of  them. 


The  Florida  Vestibule  Limited.     Passenger  Department  of  the 
East  Tennessee,  Virginia  Zj"  Ceoigia  Railroad,  B.  W.  IVrenn, 
General  Passenger  Agent. 
The  neatest  and  most  tasteful  railroad  card  we  have  ever  seen 
is  the  time-card  of  the  "  Cincinnati  &  Florida  Limited,"  issued 
by  General  Passenger  Agent  B.  W.  Wrenn,  of  the  East  Ten- 
nessee, Virginia  &  Georgia  Railroad.     Its  design  and  execu- 
tion  are   admirable,  and   it  inspires  one   with  a  wish  to  travel 
over  the  line  which  sends  out  such  a  tempting  invitation. 


Tools :    Illustrated  Catalogue  and  Price   List   of  Ilammacher, 
Schlemmer  &*  Company,  New  York. 


BOOKS    RECEIVED. 


Annual  Report  of  the  Chief  of  the  Bureau  of  Steam  Engineer- 
ing, A'avy  Department,  for  the  Year  1891  :  George  W.  Melville, 
Engineer-in-Chief,  U.  S.  N.,  Chief  of  Bureau.  Government 
Printing  Office,  Washington. 

Bulletins  of  the  United  Stales  Geological  Survey.  A'os.  62,  65, 
67-81,  inclusive.  Government  Printing  Oifice,  Washington. 
These  include  some  very  valuable  papers,  notably  No.  73  on 
the  Viscosity  of  Solids  ;  No.  74,  on  the  Minerals  of  North  Caro- 
lina ;  No.  75,  Record  of  North  American  Geology,  1887-89  ; 
No.  79,  on  a  late  Volcanic  Eruption  in  California  ;  though  there 
are  others  deserving  especial  mention. 

Report  of  the  Chief  of  the  Bureau  of  Ordnance,  Navy  Depart- 
ment, for  the  Year  1S91  :  Commander  William  M.  Fol«er, 
U.  S.  A'.,  Chief  of  Bureau.  Government  Printing  Office, 
Washington. 

Case  School  of  Applied  Science,  Cleveland.  0.  :  Catalogue  for 
the  Scholastic  Year,  1891-92.  Published  by  the  School,  Cleve- 
land, O. 

Reports  of  the  Consuls  of  the  United  States  to  the  Department 
of  State:  No.  132,  September,  1891.  Government  Printing 
Office,  Washington. 

Report  of  the  Commissioner  of  Railroads  of  the  State  of  Michi- 
gan for  the  Year  1S91  :  Charles  R.  Whitman,  Commissioner. 
Stale  Printers,  Lansing,  Mich. 

Quarterly  Report  of  the  Chief  of  the  Bureau  of  Statistics, 
Treasury  Department,  Relative  to  the  Imports,  Exports,  Immigra- 
tion and  Navigation  of  the  United  States  for  the  Three  Months 
ending  June 'io,  1891.  Government  Printing  Oifice,  Washing- 
ton. 

Annual  Report  oj  the  Chief  of  the  Bureau  of  Statistics,  Treas- 
ury Department,  on  the  Foreign  Commerce  of  the  United  States 
for  the  Year  ending  June  ^o,  1%C)1.  Government  Printing  Office, 
Washington. 

Annual  Report  of  the  Commissioner  of  Patents  for  the  Year 
1S90.     Government  Printing  Office,  Washington. 

IVorld's  Columbian  Exposition,  Chicago.  Classification  of  De- 
partment of  Transportation  Exhibits  :  Railroads,  Vessels,  Vehi- 
cles. Willard  A.  Smith,  Chief  of  Department.  Issued  by  the 
Commission,  Chicago.  , 

Annals  of  the  Society  of  Italian  Engineers  and  Architects  : 
A'o.  4,  Volume  VI,  August,  iSgl.  Published  by  the  Society, 
Rome,  Italy. 

Colorado  State  Agricultural  College,  Experiment  Station  :  Bul- 
letin No.  13,  The  Measurement  and  Division  of  Water.  Bulle- 
tin jVo.  16,  The  Artesian  Wells  of  Colorado  and  their  Relation  to 
Irrigation.     State  Agricultural  College,  Fort  Collins,  Col. 
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The  Eleventh  Census.  By  Robert  P.  Porter,  Superintendent. 
This  is  a  reprint  of  an  address  delivered  by  Mr.  Porter  before 
the  American  Statistical  Association  in  Boston  in  October  last. 

Royale  Univirsila  Romana,  Scuola  d' applicazione  per  gV  In- 
gegneri  :  Anntiario  per  I' Anno  Scolastica,  1891-92.  Published 
by  the  Royal  University,  Rome,  Italy. 

The  Philadelphia  Record  Almanac  for  1892.  The  Record  Pub- 
lishing Company,  Philadelphia. 


ABOUT  BOOKS  AND  PERIODICALS. 


We  are  requested  by  Mr.  Robert  Grimshaw  to  state  that  he 
is  preparing  a  Record  of  Scientific  Progress  in  1891,  which 
will  be  published  by  Cassells  &  Company,  and  that  he  would  be 
much  pleased  to  receive,  from  those  who  have  done  or  who 
know  of  any  noteworthy  scientific  work  during  the  year,  some 
particulars  of  the  same.  His  address  is  No.  21  Park  Row  New 
York. 

In  Harper's  Weekly  for  December  9  there  is  a  picture  of 
the  new  Reading  station  in  Philadelphia,  which  was  illustrated 
and  described  in  the  Journal  for  December.  In  the  number 
for  December  16  there  is  a  four-page  plate  showing  the  build- 
ings for  the  Columbian  Exposition  in  Chicago,  with  an  accom- 
panying description. 

The  January  number  of  Scribner's  Magazine  begins  the 
sixth  year  of  that  periodical.  The  articles  include  one  on 
Bokhara  and  Central  Asia  ;  one  on  American  Illustration,  and 
a  very  interesting  paper  on  Crime  and  the  Law,  by  Recorder 
Smyth,  of  New  York. 

In  the  Eclectic  Magazine  for  December  there  will  be 
found,  as  usual,  a  number  of  selections  from  the  best  English 
magazines  and  reviews.  One  of  the  articles  which  will  attract 
attention  is  the  last  number  of  Mr.  Murray's  papers  on  Aus- 
tralia. 

The  January  number  of  the  Poi-ular  Science  Monthly 
has  another  part  of  the  article  on  American  Pottery.  Mr.  D.  A. 
Wells  writes  of  Some  Remarkable  Bowlders,  and  Mr.  Carroll 
D.  Wright  has  an  interesting  study  of  Our  Population  and  its 
Distribution.  This  number  has  an  unusual  number  of  illus- 
trations. 

The  Arena  begins  the  new  year  with  a  number  as  free  and 
aggressive  as  usual,  and  full  of  material  for  thinking  people. 
The  January  number  is  fully  up  to  the  usual  high  standard  in 
quality. 

Among  the  articles  in  the  Journal  of  the  American  Society 
of  Naval  Engineers  for  November  are  papers  by  members  on 
Fan  Blowers  ;  the  Centrifugal  Pump  ;  some  New  Alloys  ;  and 
Speed  Curves  of  Ships  building  for  the  Navy.  There  are  also 
abstracts  and  translations  of  several  valuable  foreign  papers. 

The  number  of  Harper's  Magazine  for  January  is  one  of 
unusual  excellence,  and  contains  a  number  of  articles  that  will 
repay  reading.  This  is  the  oldest  of  the  monthlies,  but  shows 
no  signs  of  age  in  its  columns. 

Besides  the  usual  variety  of  stories  and  sketches,  the  Over- 
land Monthly  for  December  has  articles  on  the  Defenses  of 
the  Pacific  Coast ;  on  the  Dead  Blue  River  and  other  lost  rivers 
of  California  ;  on  the  Santa  Barbara  Islands,  and  on  Flower 
and  Seed  Growing,  an  industry  of  considerable  importance  on 
the  Pacific  Coast.  This  magazine  has  made  a  very  great  im- 
provement lately  in  the  number  and  quality  of  its  illustrations, 
and  the  December  number  has  some  excellent  engravings.  The 
January  number  it  also  to  have  some  excellent  illustrations. 

Among  the  books  in  preparation  by  John  Wiley  &  Sons, 
New  York,  is  the  Manual  of  Experimental  Engineering, 
by  Professor.R..C.  Carpenter,.of^Cornell  University. 


The  January  number  of  Outing  has  illustrated  articles  on  a 
variety  of  winter  sports,  with  some  excellent  sketches  and  a  few 
stories.  Winter  Photography  is  a  paper  which  will  interest 
many  readers.  The  military  article  for  the  month  is  on  the 
Active  Militia  of  Canada  ;  in  it  the  author  treats  of  the  North- 
ern Lake  Forces. 

In  the  Compass  for  December  the  article  on  Series  of  Num- 
bers is  continued,  and  there  are  also  articles  on  the  Pantograph, 
on  the  Plain  Transit  and  on  Speedy  Calculators. 

In  Goldthwaite's  Geographical  Magazine  for  December 
there  are  articles  on  the  Trade  Winds  ;  the  Unexplored  Re- 
gions of  Canada  ;  Self-Purification  of  Rivers  ;  Trans-Siberian 
Railroad  Routes,  and  a  number  of  shorter  ones  of  much  inter- 
est. This  magazine  is  of  wider  scope  than  its  special  title 
would  indicate,  and  almost  any  intelligent  reader  will  find  in  it 
something  to  interest  him. 

It  may  interest  some  of  our  readers  to  know  that  Government 
publications,  if  they  cannot  be  secured  through  some  member 
of  Congress,  can  usually  be  bought  at  a  fixed  price  from  J.  M. 
Hickox,  905  M  Street,  W.,  Washington.  The  same  party 
issues  a  monthly  catalogue  of  all  Government  publications, 
which  can  be  obtained  by  subscribing. 


AN  OLD-TIME  FAST  LOCOMOTIVE. 


The  illustration  given  herewith  is  a  reproduction  of  an 
early  Talbotype,  which  was,  we  are  informed,  taken  in 
I S48,  and  which  represents  a  locomotive  built  at  the  Norris 
Works  for  the  Camden  &  Amboy  Railroad.  We  have  not 
the  exact  dimensions  of  this  remarkable  engine,  nor  the 
date  when  it  was  built,  but  believe  that  the  cylinders 
were  13  in.  X  3S  in.  and  the  driving-wheels  8  ft.  in  diam- 
eter. The  general  design  is  shown  by  the  engraving  ; 
the  forward  end  of  the  engine  was  carried  on  a  six-wheeled 
truck,  and  the  single  pair  of  drivers  was  placed  back  of 
the  fire-box.  This  arrangement  required  a  peculiar  posi- 
tion of  the  cab,  which  was  placed  very  high,  and  was 
apparently  built  without  much  regard  for  symmetry  or 
appearance.  In  fact,  it  looks  somewhat  like  a  switchman's 
or  watchman's  house  transferred  from  the  side  of  the  track 
to  the  top  of  the  boiler.  The  same  lack  of  symmetry  may 
be  seen  in  the  smoke-stack,  which  was  of  singularly 
clumsy  pattern.  The  engine  probably  burned  wood, 
which  was  the  general  fuel  for  locomotives  at  that  time. 
The  valve-motion  was  all  outside,  and  was  the  old  V-hook 
motion  ;  apparently  there  was  an  independent  cut-off 
valve,  working  on  the  back  of  the  main  valve,  a  not 
uncommon  arrangement. 

Some  of  the  peculiar  features  shown  did  not  belong  to 
this  engine  alone.  The  spaces  between  the  spokes  of  the 
driving-wheels  were  filled  in  with  wood,  an  arrangement 
which  was  in  use  on  many  of  the  locomotives  of  the  Cam- 
den &  Amboy  Railroad  for  a  number  of  years.  The 
trussing  of  the  connecting-rod  was  also  practised  on  that 
road  for  a  long  time,  and  there  were  locomotives  running 
with  side-rods  trussed  in  the  same  way  as  late  as  1873. 
The  high  dome  could  also  be  found  in  quite  a  number  of 
engines  on  the  same  road.  The  covered  tender,  some- 
what resembling  a  small  box  car,  was  the  pattern  in  gen- 
eral use  on  the  road,  and  survived  up  to  1865  or  there- 
abouts ;  it  was  provided  with  a  sort  of  hood  or  buggy-top 
on  the  back  end,  in  which  sat  a  man  whose  duties  were 
to  watch  over  the  train  and  signal  the  engineer  when 
anything  was  wrong,  the  bell-cord  passing  through  his  seat. 

We  do  not  know  what  became  of  this  particular  engine, 
nor  do  we  know  whether  there  are  surviving  records  of 
any  fast  runs  made  by  it.  Some  other  engines  of  the  same 
kind  were  built  a  little  later,  either  at  the  Trenton  Loco- 
motive Works  or  at  the  Bordentown  shops.  These  were 
of  a  little  better  appearance,  and  a  more  modern  type  ; 
some  of  them  had  13  X  38-in.  and  some  14  X  38-in.  cylin- 
ders and  7-ft.  or  7  ft.  6-in.  drivers.  The  writer  has  been 
told  by  old  engineers  on  the  road  that  they  did  some  fast 
running,  but  had  so  little  weight  on  the  drivers  that  they 
could  not  handle  a  heavy  train  ;  moreover  they  had  an 
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unpleasant  tendency  to  jump  the  track  on  Ihe  sharp  curves 
which  abounded  on  the  old  line,  which  followed  the  canal 
bank  between  Trenton  and  New  Brunswick,  and  which 
was  abandoned  when  the  present  line  from  Dean's  Pond 
to  Trenton  was  built,  about  1863.  These  later  engines 
were  afterwanl  rebuilt  with  four  drivers  of  smaller  diam- 
eter, about  5  ft.,  one  pair  placed  in  front  and  one  behind 
the  fire-box,  according  to  the  usual  pattern.  The  long- 
stroke  cylinders  were  retained,  however,  and  four  or  five 
of  these  engines  with  3S-in.  stroke  were  in  service  for  some 
time  after  the  New  Jersey  lines  were  leased  to  the  Penn- 


SOME  CURRENT  NOTES. 


In  relation  to  the  article  on  a  Bit  of  Locomotive  History, 
published  in  the  Journal  for  September  last,  a  sub- 
scriber, Mr.  A.  A.  Maver,  of  Stratford,  Ont.,  writes  us 
that  his  Father,  who  ran  the  locomotive  Earlof  Airlie  for 
some  years,  on  Ihe  Dundee  Ot  Newtyle  Railway  early  in 
the  forties,  recognized  the  engraving  of  that  engine  as  a 
picture  of  an  old  friend,  adding,  however,  that  it  would 
have  seemed  more  natural  had  there  been  a  small  truck 
behind  with  a  water-barrel  on  it,  for  such  was  the  tender 
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sylvania  Railroad  Company.  These  engines  had  larger 
boilers  than  the  one  shown  in  the  engraving,  and  had 
iron  frames  instead  of  the  wooden  frames  which  appear 
in  the  original  Norris  type. 

It  would  be  interesting  to  know  whether  any  drawings 
of  this  old  engine  survive,  or  whether  they  have  disap- 
peared with  the  records  of  its  performance.  The  man- 
agers of  the  Camden  &  Amboy  were  rather  given  to  experi- 
ments in  locomotives,  and  the  old  shops  at  Bordentown 
would  have  furnished  material  for  an  interesting  study  had 
full  records  of  the  work  done  there  been  preserved. 

The  photograph  from  which  the  engraving  was  made 
was  taken  by  Schreiber  &  Sons,  of  Philadelphia,  from  the 
original  Talbotype.  This  original  has  been  well  preserved 
during  the  43  years  since  it  was  taken,  the  only  defect 
being  the  blur  on  the  lower  right-hand  corner  of  the  plate, 
which  has  wiped  out  a  part  of  the  pilot. 


used  in  those  days.  He  also  says  that  the  Trotter,  which 
was  referred  to  in  the  article,  was  not  the  same  as  the 
Earl  of  Airlie.  That  engine  had  the  driving-wheels  in 
front,  as  shown  in  the  engraving,  but  the  upright  cylinders 
of  the  Trotter  were  placed  alongside  of  the  smoke-box  and 
the  driving-wheels  back  by  the  fire-box,  which  gave  a 
much  longer  connecting-rod. 


On  December  i,  1891,  according  to  the  tables  of  the 
American  Manufacturer,  there  were  in  blast  furnaces 
having  a  total  capacity  of  193,009  tons  of  pig  iron  weekly, 
an  increase  of  6  per  cent,  over  the  same  period  in  1890. 
Iron  production  showed  a  steady  increase  through  the 
whole  of  the  latter  half  of  1891.  a  result  which  did  not 
agree  with  many  expert  predictions. 

It  is  stated  that  the  orders  placed  up  to  December  8  for 
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steel  rails  for  1893  delivery  amounted  to  600,000.  This 
indicates  an  improvement  over  1891,  and  a  prospect  for 
better  business  than  last  year. 


The  iron  ore  shipments  from  the  Lake  Superior  region 
for  the  season  of  1891  were  6,490,205  tons,  showing  a 
decrease  of  19^-  per  cent,  from  those  of  1890.  These 
shipments  were  well  taken  up  by  the  furnaces,  only  a 
little  over  i  per  cent,  of  the  total  being  reported  as  in 
stock  unsold  at  the  receiving  ports. 


The  total  freight  movement  through  the  Sault  Ste. 
Marie  Canal  for  the  season  of  1S91  was  8,888,759  tons, 
which  is  i^  per  cent,  only  below  that  of  1890  ;  a  remark- 
able result  when  the  falling  ofif  in  iron  ore  shipments  is 
considered. 

The  result  of  the  biddings  for  mail  service  under  the 
Postal  Subsidy  Act  of  last  year  has  been  hardly  what  the 
advocates  of  the  law  anticipated.  The  few  contracts  let 
have  been  for  third  and  fourth-class  service,  with  one  ex- 
ception, and  nearly  all  cover  existing  lines.  The  only 
contract  for  the  second-class  is  also  for  a  new  line,  and  is 
for  service  from  New  York  to  Buenos  Aires  and  Mon- 
tevideo, once  in  three  weeks  ;  it  is  not  to  begin  until 
December,  1894.  No  contract  for  first-class  service  has 
been  let  under  the  act. 

The  tables  of  the  English  Z/c/i/V  Register  show  that 
there  were  added  to  the  world's  mercantile  fleet  last  year 
1,362  vessels,  with  a  total  tonnage  ot  1,646,809  tons.  Of 
these  482  .'ihips  of  318,268  tons  were  sailing  vessels,  and 
8S0  ships  of  1,328,541  tons  were  steamers.  In  sailing 
vessels  the  United  States  built  28  per  cent,  of  the  total 
tonnage,  but  in  steamships  only  6_^<  per  cent.  As  to  mate- 
rial, 780  of  the  ships  were  of  steel,  145  of  iron,  14  com- 
posite and  423  of  wood. 

,\  It  is  notable  that  for  several  yeast  past  there  has  been  a 
steady  increase  in  the  number  of  wood'en  vessels  and  of 
sailing  vessels  built,  a  reaction  in  favor  of  wood  having 
apparently  set  in.  On  the  other  hand,  steel  has  almost 
entirely  superseded  iron  as  a  ship-building  material. 


The  business  of  the  elevated  roads  in  New  York  showed 
last  year  an  increase  of  about  5  per  cent.,only  ;  the  figures 
from  the  Manhattan  Company's  report  for  the  year  ending 
September  30  are  : 

1891.  1890. 

cond  Avenue  line -32,574,091  33,479,216 

nue  line 77,978,822  73,258,192 

xth  Avenue  line 69,254,641  62,907,323 

Ninth  .\venue  line 19,520,387  18,559,146 

Total 199,327,941         188,203,877 

There  was  an  actual  falling  off  on  the  Second  Avenue 
line,  but  this  was  probably  due  to  the  fact  that  the  Sub- 
urban Elevated  which  at  first  connected  only  with  that 
line,  was  last  year  extended  so  as  to  transfer  passengers 
to  the  Third  Avenue. 

Elevated  road  growth  does  not  seem  to  have  hurt  the 
surface  lines,  for  the  Third  Avenue  Road  last  year  carried 
35,000,000  passengers — the  largest  number  ever  noted. 

The  Khojak  Tunnel,  the  completion  of  which  has  recent- 
ly been  announced,  is  one  of  the  great  tunnels  of  the 
world.  It  carries  the  Indian  Frontier  Railroad  under  the 
summit  of  the  Khojak  Pass  in  the  Himalaya  Mountains, 
and  IS  12,600  ft.  long.  The  workings  were  carried  on 
from  both  ends  and  from  two  intermediate  shafts,  and 
have  been  chiefly  in  hard  rock,  the  greatest  delays  com- 
ing from  seams  full  of  water,  met  with  from  time  to  time. 

The  Frontier  Railroad  is  a  Government  work,  and  is 
built  entirely  for  military  reasons.  It  extends  from  the 
terminui  of  the  Indian  railroad  system  at  tluetta  to  Can- 
dahar,  and  its  object  is  to  aid  in  supporting  English  in- 
fluence in  Afghanistan,  and  perhaps  also  to  prepare  for 
the  time  when  an  English  army  at  Kabool  will  have  to 
lace  a  Russian  force  from  Merv  with  the  Trans-Caspian 
Railroad  at  its  back. 


The  report  of  the  Chief  of  Engineers  in  relation  to  coast 
defense  states  that  the  sums  appropriated  last  year  have 
been  used  chiefly  in  providing  casemates  and  other  sites 
for  heavy  guns  at  New  York,  Boston  and  San  Francisco, 
the  guns  for  which  are  under  construction  by  the  Ordnance 
Department.  Plans  have  been  prepared  for  fortifications 
for  Portland,  Philadelphia,  Washington,  Charleston  and 
Hampton  Roads,  and  lor  the  extension  of  those  at  New 
York  and  San  Francisco.  The  casemates  or  batteries  now 
under  construction  do  not  include  any  of  the  proposed  iron 
or  steel  protected  works,  but  are  generally  of  concrete  cov- 
ered with  sand,  and  the  use  of  disappearing  carriages  has 
generally  been  kept  in  view  in  designing  batteries. 


Among  the  other  work  which  the  Navy  has  had  in  hand 
during  the  year  is  the  work  of  extending  surveys  for  the 
inside  channel  along  the  Atlantic  seaboard.  The  general 
design  which  has  been  considered  by  the  Navy  Depart- 
ment in  preparing  its  part  of  the  scheme  for  coast  defense 
has  been  the  opening  of  the  Cape  Cod  Canal,  so  that  tor- 
pedo-boats and  gun-boats  of  moderate  dralt  could  proceed 
from  Boston  through  the  canal  along  Long  Island  Sound, 
thence  by  existing  canals,  the  Delaware  River  and  Chesa- 
peake Bay  to  Hampton  Roads,  then  by  the  Albemarle  & 
Chesapeake  Canal  and  the  sounds  along  the  coast  of 
Florida.  It  would  be  possible  to  secure  a  channel  with  at 
least  8  ft.  of  water  for  the  whole  distance  with  compara- 
tively little  work,  and  the  value  of  such  an  interior  water- 
way in  case  of  war  can  easily  be  estimated  ;  while  at  the 
same  time  its  formation  would  be  ot  very  great  benefit  to 
commerce.  In  addition  to  this,  it  is  proposed  to  improve- 
the  channels  along  the  New  Jersey  coast,  so  that  vessels 
might  be  able  to  proceed  from  Cape  May  to  Atlantic  City, 
and  from  thence  to  the  head  of  Barnegat  Bay,  without  ob- 
struction. 

The  problem  of  generating  electricity  direct  from  heat, 
without  the  intervention  of  the  steam-engine  and  dynamo, 
has  occupied  the  attention  of  electricians  for  some  time, 
and  now  Mr.  Edison  has.  according  to  the  Safety  Valve, 
so  far  succeeded  that  he  has  applied  for  a  patent  for  his 
invention,  giving  the  following  general  description  :  "  The 
object  I  have  in  view  is  to  generate  electricity  directly  from 
carbon,  coal,  or  other  carbonaceous  material,  without  the 
loss  caused  by  the  indirect  method  heretofore  employed  of 
converting  the  same  into  a  motive  power,  from  which  elec- 
tricity is  produced  by  mechanical  motion.  This  I  accom- 
plish by  employing  carbon  or  carbonaceous  material  for 
the  generating  or  soluble  electrode  of  a  generating  cell 
and  in  using  therewith  as  an  active  agent  oxides,  salts  or 
compounds  of  elements,  by  the  decomposition  of  which 
the  carbon  or  carbonaceous  material  will  be  acted  upon 
at  high  temperatures.  The  cell  is  constructed  and  adapt- 
ed for  the  application  of  heat  externally  thereto,  and  the 
conducting  or  negative  electrode  of  the  cell  is  made  of  a 
substance  which  in  the  presence  of  carbon  at  high  tem- 
peratures is  not  attacked  to  any  great  extent  by  the  active 
agent  employed." 

A  CORRECTION. 

Among  the  Current  Notes  in  the  November  number  of 
the  Journal  (page  4S9)  was  the  following  : 

Since  the  article  in  the  October  number  of  the  Journal 
(page  455),  on  the  increased  strength  obtained  by  oil-tempeting 
and  annealing  steel  forgings,  was  published,  we  have  received 
particulars  of  another  lest.  In  this  case  a  steel  crank-pin  was 
taken,  the  chemical  analysis  being  as  follows  :  Carbon,  0.050  ; 
manganese,  0.060  ;  silicon,  o.  150  ;  phosphorus,  0.035  A  speci- 
men +  in.  in  diameter  and  2  in.  between  marks,  cut  longitudi- 
nally from  the  pin.  after  treatment  stood  the  following  tests  : 
Tensile  strenglh,  112,040  lbs.;  elastic  limit,  61,170  lbs.;  elonga- 
tion, 20.55  per  cent.;  contraction  of  area,  45.53  per  <XM. 
These  are  notable  results 

In  some  unaccountable  way  the  decimal  points  in  the' 
chemical  analysis  of  the  steel  given  above  were  misplaced, 
and  it  ought  to  read  as  follows  :  Carbon,  0.50  ;    manga- 
nese, 0.60  ;    the  silicon  and   phosphorus   being  correctly 
given.     This  statement  will  make  the  item  intelligible. 
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CHEMISTRY     APPLIED     TO     RAILROADS. 
XXIV.-STEEL   FOR   SPRINGS. 


By  C.  13.  Dudley,  Chemist,  and  F.  N.  Pease,  Assist- 
ant Chemist,  of  the  Pennsylvania  Railroad. 


(Copyright,  1889,  by  C.  B.  Dudley  and  F.  N.  Pease.) 
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The  question  of  what  kind  of  steel  to  use  in  springs, 
both  spiral  and  elliptical,  or  flat  bar  springs,  is  one  that 
has  received  a  good  deal  of  study  in  both  the  Laboratory 
and  in  the  Mechanical  Engineering  Department  ot  the 
Pennsylvania  Railroad  Company.  The  necessity  for  this 
study  will  become  apparent  when  it  is  stated  that  ten 
years  ago  it  was  not  at  all  uncommon  to  have  a  pile  of 
broken  sprial  springs,  removed  from  freight  cars  at  the 
important  places  where  repairs  are  made,  large  enough 
to  load  four  or  five  cars.  Indeed,  it  seemed  as  though  it 
was  the  general  rule  that  the  springs  would  break  after  a 
few  months'  service  rather  than  that  they  would  continue 
in  service  for  a  long  period  of  time.  This  applied 
especially  to  the  bolster  and  draw-bar  springs  of  freight 
cars.  The  elliptical  or  flat  bar  springs,  both  on  cars  and 
locomotives,  have  never  given  anything  like  the  trouble  ; 
but  even  in  these  two  kinds  of  service,  the  difficulties  have 
been  suthcient  to  warrant  a  good  deal  of  attention  to  the 
subject. 

It  may  be  interesting  to  state  that  on  careful  exami- 
nation and  testing  by  well-known  formulas  derived  from 
Reuleaux's  work  on  this  subject,  it  was  found  that  the  de- 
sign and  metal  used  in  the  spiral  springs  on  the  Pennsyl- 
vania Railroad  from  eight  to  ten  years  ago  was  of  such  a 
kind  that  the  metal  was  actually  strained  in  certain  forms 
ol  springs  even  beyond  its  tensile  strength,  when  the  spring 
was  brought  down  solid.  It  will  doubtless  be  remembered 
that  the  form  of  spring  most  commonly  in  use  ten  years 
ago  was  an  oval  bar  coiled  on  its  edge  ;  and  the  strain  in 
the  metal  of  many  of  these  springs,  figured  by  Reuleaux's 
formulas,  showed  that  when  the  spring  was  brought  down 
solid,  in  almost  all  cases  the  elastic  limit  of  the  metal  was 
exceeded,  and  in  many  cases  the  actual  tensile  strength 
of  the  metal  was  exceeded.  It  was  no  wonder,  therefore, 
that  the  springs  broke  in  service,  since,  in  addition  to  hold- 
ing up  the  load,  which  may  be  call<;d  the  static  strain  in 
the  metal,  there  are  likewise,  as  is  well  known,  in  actual 
service  many  strains  introduced  into  the  spring  which  can- 
■  not  be  calculated,  due  to  side  thrust  on  striking  a  curve, 
owing  to  the  elevation  of  the  outer  rail  on  a  curve,  and  to 
inequalities  in  the  track. 

In  view  of  the  state  of  affairs  above  described,  very 
careful  study  some  eight  or  ten  years  ago  was  put  upon 
the  question  of  the  kind  of  steel  to  be  used  in  springs,  and 
also  upon  the  question  of  design.  The  form  in  which  the 
metal  should  be  put.  and  the  weight  of  the  steel  used,  to- 
gether with  the  detail  drawings  and  the  different  kinds  of 
spiral  springs  ultimately  decided  upon,  will,  it  is  hoped, 
be  treated  later  on.  This  article  will  be  confined  es- 
pecially to  the  quality  of  the  steel  ;  and  it  will  be  sufficient 
to  say,  in  regard  to  the  design,  that,  as  is  well  known,  it 
was  ultimately  decided  to  use  in  spiral  springs  only  round 
bars,  and  that  the  design  only  strains  the  metal  80,000 
lbs.  per  square  inch  when  the  spring  is  brought  down 
solid.  As  a  preliminary  to  deciding  upon  both  the  design 
and  chemistry  of  the  steel,  or,  in  other  words,  what  kind 
of  steel  shall  be  used,  quite  a  large  number  of  round  and 
flat  bars  of  specified  chemical  composition  were  obtained 
from  two  or  three  ol  the  most  reliable  spring  steel  makers. 
One  half  of  these  bars  were  tempered  and  the  other  half 
were  annealed,  and  the  whole  lot  was  then  sent  to  the  big 
Government  testing  machine  at  Watertown'Arsenal  to  be 
broken  and  the  physical    properties  carefully  obtained. 


Following  this  came  an  analysis  of  the  steel,  and  upon  this 
data — namely,  the  results  of  physical  test  obtained  from 
the  large  testing  machine  and  from  the  analyses  of  the 
samples — the  specifications  were  drawn  up. 

In  the  service  there  are  three  uses  of  steel  for  springs  : 
first,  spiral  or  helical  springs,  mostly  used  on  freight 
cars,  and  also  used  somewhat  on  passenger  cars,  cabin 
cars,  and  maintenance  of  way  cars,  and  in  various  places 
throughout  the  service  ;  second,  double  ellip/ical  springs, 
most  largely  used  on  passenger  cars,  and  also  in  other 
parts  of  the  service  as  occasion  may  require  ;  third,  /lalf 
ellipl/eal  springs,  used  on  locomotives.  Definite  chemical 
specifications  have  been  prepared  for  the  steel  used  in  all 
kinds  of  spiral  springs,  and  for  the  steel  used  in  locomotive 
springs.  No  chemical  specifications  have  yet  been  pre- 
pared for  the  double  elliptical  springs  used  under  cars. 
Up  to  the  present  time  this  kind  of  springs  has  been 
bought  from  the  best  makers,  and  as  the  laboratory  is  in 
constant  consultation  with  these  people,  it  is  pretty  well 
understood  what  metal  is  used.  It  seems  probable  that 
definite  specifications  may  be  prepared  at  no  distant  day 
for  the  steel  used  in  this  class  of  springs  also.  The  chem- 
ical specifications  for  locomotive  spring  steel  are  as  fol- 
lows : 

PENNSYLVAlJlA    RAILROAD   COMPANY. 
Motive  Power  Department. 

SPKCIMCATIONS   I-OR    LOCOMOTIVE    SPRING   STEEL. 

Steel  for  locomotive  springs  must  be  delivered  in  sizes  and 
lots  as  ordered,  and  each  bar  when  received  must  be  free  from 
physical  deferts.  Including  cracks  along  the  edges  and  seams, 
and  must  stand  the  operation  of  being  cut  into  proper  lengths 
cold,  by  the  ordinary  process  of  nicking  and  breaking  over  the 
edge  of  the  anvil. 

Bars  which  vary  more  than  (o.oi)  one  one-hundredth  of  an 
inch  in  thickness,  or  more  than  (0.02")  two  ope-hundredths  in 
width  from  the  size  ordered,  or  which  break  where  they  are 
not  nicked,  or  which  when  properly  nicked  and  held,  fail  to 
break  square  across  where  they  are  nicked,  will  be  returned 
and  must  be  replaced  free  of  charge. 

The  metal  desired  has  the  following  composition  :  Carbon, 
1. 00  per  cent.  ;  manganese,  0.25  per  cent.  ;  phosphorus — not 
over  0.03  per  cent.  ;  silicon — not  over  0.15  per  cent.  ;  sul- 
phur—not over  0.03  per  cent.  ;  copper — not  over  0.03  per 
cent. 

Shipments  will  not  be  accepted  which  show  on  analysis  less 
than  o.go  or  over  i.io  per  cent,  of  carbon,  or  over  0.50  per 
cent,  of  manganese,  0.05  per  cent,  of  phosphorus,  0.25  per 
cent,  of  silicon,  0.05  of  sulphur,  and  0.05  of  copper. 

Theodore  N.  Ely, 
General  Superintendent  Motive  Power. 

Office  of  General  Superintendent  Motive  Power,  Altoona, 
Pa.,  August  I,   1S87. 

It  will  be  observed  that  these  specifications  cover  the 
questions  of  variations  from  size,  as  well  as  the  chemistry 
of  the  metal.  It  will  also  be  observed  that  there  is  no 
special  physical  test  for  this  kind  of  metal.  The  chem- 
istry of  the  metal  and  the  size  of  the  bars,  together  with 
the  breaking  over  the  anvil,  are  all  the  tests  made.  In 
regard  to  breaking  over  the  anvil,  it  may  be  said  in  ex- 
planation that  the  bars  are  received  in  lengths  too  long, 
of  course,  for  use,  and  that  it  is  customary  to  cut  them  up 
into  leaves  by  nicking  them  and  breaking  them  over  the 
anvil.  It  sometimes  happens  that  the  steel  is  so  irregular 
that  the  break  is  not  square  across  the  nick,  and  some- 
times also  a  piece  will  break  2  in.  away  from  the  nick 
rather  than  at  the  nick.  This  is  of  rare  occurrence,  but 
is  always  regarded  as  evincing  lack  of  uniformity  in  the 
metal,  possibly  due  to  irregular  heating  or  working  too 
cold,  resulting  in  over  tempering,  or  due  to  too  rapid  cool- 
ing by  throwing  the  bars  into  water  or  allowing  the  rain 
or  snow  to  fall  on  them  after  they  are  finished.  Of  course 
if  a  bar  breaks  in  this  way  there  is  considerable  lost  metal, 
and  the  specifications  are  drawn  to  cover  this  point. 

It  is  believed  that  these  are  the  only  possible  specifica- 
tions for  this  kind  of  steel,  since,  as  is  well  known,  steels 
containing  as  much  carbon  as  is  required  above  are  more 
or  less  inclined  to  take  temper  according  to  the  tempera- 
ture at  which  they  are  passed  through  the  rolls  the  last 
time,  and  also  in  proportion  to  the  rate  of  cooling,  so  that 
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Steel  entirely  uniform  in  composition  might  show  very 
wide  variation  in  physical  test,  depending  on  the  temper, 
and  the  physical  specification  would  therefore  have  to  be 
of  such  wide  limits,  unless  perchance  special  annealing 
of  the  test  pieces  should  be  made  use  of,  that  the  physical 
test  would  be  of  very  little  value.  On  the  other  hand, 
since  we  always  heat  this  steel,  and  always  temper  it  be- 
fore it  goes  into  service,  the  actual  condition  ol  the  steel 
as  received  from  the  manufacturers  as  evinced  by  the 
physical  test  would  be  of  very  little  value  to  us.  Accord- 
ingly the  quality  of  the  steel  is  measured  wholly  by  its 
chemistry. 

As  is  customary  in  our  specifications,  it  will  be  noted 
that  a  pattern  analysis  is  given,  and  that  this  is  followed 
by  the  limits  on  which  rejection  will  take  place. 

Taking  up  now  the  items  in  detail  ;  it  will  be  observed 
that  we  desire  i.oo  per  cent,  carbon  in  our  spring  steel, 
and  that  if  the  amount  is  less  than  0.90  or  above  i.io  per 
cent,  we  reject.  At  first  we  thought  to  give  simply  a 
lower  limit  in  carbon,  but  we  soon  found  that  we  received 
metal  as  high  as  1.25  per  cent,  and  sometimes  as  high  as 
1.30  per  cent,  carbon,  and  of  course  steel  so  high  in  car- 
bon would  not,  under  the  same  treatment  in  the  shop, 
both  in  working  under  the  hammer  and  also  in  tempering, 
give  uniform  results.  We  were  compelled,  accordingly, 
to  limit  the  amount  of  carbon.  There  is  no  data  in  our 
possession  to  show  that  we  could  not  use  with  perfect 
success  a  steel  running,  say,  from  no  to  1.20  per  cent., 
or  1. 15  to  1.25  per  cent,  carbon  ;  but  we  do  think  it  essen- 
tial to  have  certain  limits,  both  upper  and  lower,  in  order 
that  there  may  be  enough  uniformity  in  the  metal,  so  that 
the  shops  will  be  able  to  turn  out  uniform  work.  The 
question  of  the  amount  of  carbon  in  spring  steel  has  been 
the  subject  of  a  great  deal  of  controversy.  We  are  well 
aware  that  the  carbon  we  require  is  much  higher  than  is  the 
practice  in  Europe,  and,  indeed,  much  higher  than  most  of 
the  spring-makers  were  using  at  the  time  these  specifica- 
tions were  adopted.  Some  of  the  large  steel  manufacturers 
remonstrated  with  us  over  these  limits,  and,  indeed,  were 
quite  certain  that  a  serious  mistake  had  been  made  in 
placing  the  limit  of  carbon  so  high.  An  experience  now 
of  some  five  or  six  years  with  these  limits  of  carbon  in 
springs  has  apparently  confirmed  the  wisdom  of  the 
choice,  as  will  be  set  forth  a  little  later  in  speaking  of 
spiral  springs. 

It  may  not  be  amiss  to  mention  here,  in  regard  to  the 
limit  of  carbon  in  steel  for  springs,  that  special  attention 
was  given  to  this  subject  by  one  of  us  during  a  trip  to 
Europe  in  1886.  It  was  found  that  the  general  European 
practice  seemed  to  be  about  0.70  to  0.75  per  cent,  carbon 
in  spring  steel.  On  several  occasions  those  in  charge  of 
large  spring  establishments  were  asked  why  they  used 
steel  so  low  in  carbon,  since  it  was  quite  evident  that  the 
strength  of  the  metal  was  increased  and  a  smaller  amount 
of  metal  would  hold  up  the  load  if  higher  carbon  steel 
were  used.  The  reply  was  that  the  manufacturers  were 
making  steel  to  sell,  and  were  not  studying  the  subject  in 
the  interest  of  the  railroad  companies.  In  confirmation  of 
this  point  it  will  doubtless  be  remembered  by  those  who 
have  given  the  matter  attention,  that  the  customary  thick- 
ness of  a  leaf  in  flat  bar  springs  in  Europe  is  from  J  to  * 
in.,  while  in  this  country  5^  in.  is  rarelv  exceeded  in  thick- 
ness. It  seems  as  though  there  could  be  little  doubt  as  to 
which  is  the  wiser  practice  ;  and  as  far  as  our  experience 
has  gone,  we  have  seen  no  occasion  to  regret  placing  the 
carbon  as  high  as  is  given  in  the  above  specifications. 

The  question  of  the  manganese  in  steel  for  springs  has 
likewise  been  the  subject  of  considerable  controversy. 
The  manufacturers,  when  these  specifications  were  issued, 
were  divided.  Those  who  were  anxious  to  make  steel  for 
springs  by  the  crucible  process  wanted  us  to  place  the 
limit  not  above  0.20  or  0.25  per  cent.,  so  as  to  keep  out 
steel  made  by  the  open-hearth  or  Bessemer  process.  On 
the  other  hand,  those  who  were  interested  in  the  open- 
hearth  or  Bessemer  process,  and  in  a  few  cases  the  cruci 
ble  people,  wanted  a  higher  limit  of  manganese,  on  the 
ground  that  it  would  be  impossible  to  make  spring  steel 
so  high  in  carbon  in  the  open-hearth  furnace  if  the 
manganese  was  as  low  as  0.20  or  0.25  per  cent.  The 
crucible  people,  who  wanted  high  manganese,  thought  a 


better  metal  could  be  obtained  by  allowing  the  manganese 
to  run  as  high  as  0.60  or  0.70  per  cent.  In  view  of  this 
conflicting  data,  it  was  decided — possibly  a  little  arbi- 
trarily— to  make  the  limit  0.50  per  cent.  ;  and  nothing  has 
arisen  thus  far  in  the  service  to  indicate  that  this  limit  was 
a  seriously  objectionable  one.  We  are  quite  well  aware 
that  a  good  many  open-hearth  people  think  that  a  much  bet- 
ter limit  would  be  0.60  per  cent,  manganese,  and  we  really 
know  of  no  reason  why  such  a  limit  should  not  be 
allowed.  It  is  claimed  by  these  people  that  they  are  a 
little  more  certain  of  getting  solid  ingots  if  the  maganese 
runs  as  high  as  0.60  per  cent.  We  are  having  and  have 
had  no  difficulty  in  securing  a  steel  which  does  not  exceed 
the  limits  of  manganese  mentioned,  and  apparently  the 
manufacturers  have  learned  to  meet  the  requirements 
without  any  serious  trouble. 

The  question  of  phosphorus  has  likewise  been  the  sub- 
ject of  some  controversy  and  difficulty.  It  is  well  known 
that  in  the  market  to-day  the  phosphorus  is  the  element 
which  practically  fixes  the  price.  A  material  which  will 
make  a  steel  containing  not  over  0.03  per  cent,  phosphorus 
is  easily  worth  $5  per  ton  more  than  a  material  which  will 
make  a  steel  containing  0.08  per  cent,  phosphorus,  and  as 
competition  naturally  drives  down  prices,  the  tendency  is  to 
use  a  steel  containing  the  higher  amount  of  phosphorus. 
We  have  spent  considerable  time  and  study  over  the  ques- 
tion of  phosphorus  in  steel  for  springs,  and  are  frank  to 
say  we  do  not  know  where  the  safe  limit  is.  Some  of  the 
steel  manufacturers  think  our  limits  in  locomotive  spring 
steel  are  full  high  even  jiow.  Others  are  inclined  to  think 
we  could  go  still  higher  with  safety.  Within  the  last  two 
years  we  have  made  careful  analyses  of  some  20  broken 
spiral  springs  taken  from  the  service  to  see  whether  any 
relation  could  be  discovered  between  the  breakage  and  the 
phosphorus,  since  it  is  well  known  that  the  common  influ- 
ence of  phosphorus  is  to  render  the  steel  brittle,  especially 
when  the  carbon  is  high.  These  20  analyses  showed  noth- 
ing practical.  About  one-half  the  broken  springs  were 
even  below 0.05  percent  phosphorus,  some  of  them  as  low 
as  0.03  or  0.035  per  cent.,  while  the  other  half  were  be- 
tween 0.05  and  0.09  per  cent.  It  will  be  obvious,  with  a 
little  thought,  that  the  chemistry  of  the  metal  is  not  the 
only  cause  for  the  breakage  of  springs.  The  design  of 
course  has  a  very  important  influence,  and  also  the  tem- 
per. It  is  hoped  and  believed  that  our  design  of  spiral 
springs  is  perfectly  satisfactory,  but  we  had  no  means  of 
measuring  the  temper  of  these  broken  springs,  which 
were  analyzed  as  above  stated,  and  consequently  we  were 
in  doubt  as  to  whether  the  breakage  was  due  to  over- 
temper  or  high  phosphorus.  It  seems  clear  that  in  part  of 
the  cases  it  must  have  been  due  to  over-temper.  In  the 
others  it  may  have  been  assisted,  or  possibly  may  have 
been  due  wholly,  to  the  high  phosphorus.  The  question 
therefore  still  remains  unsettled,  and  we  do  not  know  what 
the  safe  limit  of  phosphorus  is.  The  tendency  in  spiral 
springs  is  toward  an  increase  in  the  use  of  phosphorus^ 
and  it  is  probable  that  sooner  or  later  we  will  be  able  to 
say  what  the  safe  limit  is.  More  recent  analyses  of  the 
phosphorus  in  spiral  springs  indicate  that  we  are  com- 
monly getting  steel  containing  as  high  as  0.06  or  0.08 
per  cent,  of  phosphorus. 

With  regard  to  the  silicon  and  sulphur,  we  are  inclined 
to  think  that  high  silicon  is  to  be  avoided  as  much  as  pos- 
sible, on  account  of  the  fact  that  the  material  is  worked 
by  blacksmiths  in  a  fire,  and,  as  is  well  known,  silicon 
oxidizes  much  more  rapidly  than  iron  in  a  fire.  In  other 
words,  our  experience  indicates  that  the  silicon  is  more 
important  in  the  working  of  the  metal  in  the  fire  than  any- 
where else,  and  the  rather  high  limit  which  we  have  given  — 
namely,  025  per  cent.,  was  introduced  only  to  allow  cruci- 
ble steel  to  still  come  in,  since,  as  is  well  known,  it  is  im- 
possible to  make  steel  in  thecrucible  without  having  some- 
where from  0.15  to  0.25  per  cent,  silicon.  If  the  steel 
could  be  made  successfully  by  both  the  open-hearth  and 
crucible  processes,  we  would  prefer  a  steel  containing  not 
over  0.05  per  cent,  silicon  in  steel  for  springs. 

No  positive  relation  has  been  discovered  so  far  as  we 
know  between  the  sulphur  and  the  value  of  the  steel  for 
springs.  We  are  inclined  to  use  as  low  sulphur  as  wc 
can  get,  and  the  limit  was  placed  with  this  idea  in  mind, 


Vol.  LXVI,  No.  i] 


ENGINEERING    JOURNAL. 


«5 


The  same  remarks  apply  to  a  certain  extent  with  regard 
to  the  copper  in  steel.  We  do  not  know  what  the  safe  limit 
of  copper  is,  .ind  the  limit  placed  is  more  of  an  arbitrary 
one  than  one  based  on  positive  knowledge.  We  have 
some  experiments  in  progress  on  this  point,  and  hope  to 
have  some  definite  information  within  six  months  or  a 
year  as  to  the  actual  inlluence  of  copper  on  spring  steel. 
Until  that  information  can  be  obtained,  we  of  course  keep 
the  copper  as  low  as  we  can. 

The  first  specifications  for  locomotive  spring  steel  were 
issued  not  quite  four  years  ago,  and  they  have  not  yet 
been  revised.  They  have  worked  with  very  great  satisfac- 
tion ;  and  the  dilTiculties  in  shop  manipulation  have  been 
less,  we  are  confident,  than  before  the  specifications  were 
adopted.  It  is  natural  that  this  should  be  so,  since  a  uni- 
form product  has  been  furnished  the  shops. 

The  chemical  specification  for  the  steel  to  be  used  in 
making  spiral  springs  is  as  follows  : 

Manufacturers  must  furnish  for  chemical  test  one  extra 
spring  for  every  500  or  (taction  thereof  of  Classes  A,  U,  V, 
\V,  X  and  Y  springs  shipped,  and  one  e.xtra  spring  for  every 
300  or  fraction  thereof  of  all  other  classes  shipped.  These 
springs  for  chemical  test  will  be  chosen  by  the  Inspector  at 
random  from  the  lot  ready  for  shipment,  and  he  will  use  his 
discretion  as  to  taking  samples  to  represent  the  fractions  of 
above  numbers.  Each  sample  for  chemical  test  will,  how- 
ever, represent  a  definite  number  of  springs  shipped,  and  the 
shipment  will  be  accepted  or  rejected  on  this  sample.  The 
metal  desired  for  springs  is  steel  of  the  following  composition  : 
Carbon,  i.oo  per  cent.  ;  phosphorus,  not  over  0.05  per  cent.  ; 
silicon,  not  over  o. 10  per  cent.  ;  manganese,  0.25  per  cent.  ; 
and  sulphur,  not  over  0.03  per  cent.  Springs  will  not  be  ac- 
cepted which  show  on  analysis  less  than  0.90  per  cent,  of  car- 
bon, or  more  than  0.50  per  cent,  of  manganese. 

It  will  be  observed  that  the  springs  are  divided  into 
classes,  according  to  the  letters  of  the  alphabet.  The  char- 
acteristic of  each  class  and  the  mechanical  engineering 
details  will  appear,  it  is  hoped,  later.  At  present  the  same 
kind  of  steel  is  used  in  all  spiral  springs,  and  this  kind  is 
specified  in  the  description  above.  It  is  fair  to  state  that  for 
all  springs  in  which  the  size  of  the  bar  is  not  over  J  in.  in 
diameter,  no  chemical  specifications  are  enforced,  as  it 
has  been  found  by  long  experience  that  the  kind  of  steel 
used  is  not  an  essential  to  their  successful  working.  In 
other  words,  these  springs  are  so  designed  that  almost  any- 
thing in  the  shape  of  steel  will  do  the  work  required  of 
them,  and  as  their  use  is  not  enormous,  it  was  deemed  ad- 
visable not  to  enforce  chemical  specifications  for  this  class 
of  springs. 

Turning  now  especially  to  the  chemistry  of  the  steel,  it 
will  be  observed  that  the  metal  asked  for  is  as  good  as  in 
the  case  of  the  locomotive  springs,  but  that  the  only  re- 
quirements which  are  enforced  are  the  carbon  and  man- 
ganese contents.  This  may  seem  a  little  strange,  but  we 
think  the  following  explanation  will  make  the  matter  clear. 

Our  position  is  that  for  steel  where  no  physical  test  is 
possible,  the  chemistry  of  the  steel  shall  be  complete,  and 
decides  the  quality.  In  cases  where  physical  test  is  possi- 
ble, and  where  a  physical  test  can  be  made  cheaper  or 
with  less  difficulty  than  a  chemical  analysis,  there  use  the 
physical  test  alone.  In  some  cases  the  results  desired  can 
only  be  obtained  by  a  combination  of  these,  and  this  is  the 
case  with  spiral  springs.  A  'physical  test  bringing  the 
springs  down  solid  is  all  the  physical  test  that  is  practi- 
cable in  the  case  of  spiral  springs,  but  this  test  does  not 
show  whether  the  elastic  limit  in  the  metal  used  is  not 
just  about  reached  when  the  springs  are  brought  down 
solid,  a  state  of  affairs  which  is  not  desirable.  In  other 
words,  it  is  fairly  probable  that  a  metal  with  0.75  per  cent, 
carbon  pretty  well  tempered  would  have  an  elastic  limit 
of  about  80,000  lbs.,  so  that  if  only  a  physical  test  of  bring- 
ing the  spring  down  solid  was  made  use  of,  we  might  be 
getting  springs  in  which  the  actual  strain  in  the  metal  was 
up  to  the  elastic  limit  of  the  metal,  with  no  margin  for 
extra  strains  introduced  by  the  contingencies  of  the  ser- 
vice. This  point  we  think  is  thoroughly  covered  by  the 
chemistry  of  the  steel — namely,  even  an  untempered  steel 
of  the  carbon  and  manganese  required  by  our  specifica- 
tions has  an  elastic  limit  pretty  nearly  or  quite  up  to  80,- 
000  lbs.     But  such  a  steel  will  not  stand  at  the  recjuired 


height  with  a  given  load,  and  perchance  would  take  a 
permanent  set  when  brought  down  solid,  therefore  it  is 
essential  to  temper  it  somewhat,  which  raises  the  elastic 
limit,  and  gives  us  the  factor  ol  safety  required. 

The  query  may  arise  why  other  substances  besides  the 
carbon  and  manganese  are  not  determined.  The  reason 
for  this  is  as  follows  :  If  a  spring  has  the  amount  of  car- 
bon and  manganese  specified,  and  the  phosphorus  is  high, 
with  the  amount  of  temper  reciuired  in  order  to  make  it 
stand  at  the  proper  height  with  the  specified  load,  or  not 
take  permanent  set,  that  spring  will  break  under  physical 
test.  In  other  words,  the  phosphorus,  silicon  and  sul- 
phur are  fairly  well  controlled  by  the  physical  test,  provided 
the  carbon  and  manganese  are  as  specified.  This  was 
the  reasoning  made  use  of  when  the  specifications  were 
issued,  and  the  experience  of  now  some  six  or  eight  years 
seems  to  confirm  the  reasoning.  In  other  words,  if  you 
control  the  carbon  and  manganese  you  can  safely  trust 
the  physical  test  to  protect  you  against  receiving  steel  too 
high  in  the  other  objectionable  constituents. 

It  will  be  observed  that  there  is  no  upper  limit  to  the 
carbon  in  steel  for  spiral  springs,  and  the  reason  for  this 
is  that  excessive  carbon  is  likewise  protected  by  the  physi- 
cal test.  We  do  no  work  on  these  springs  after  they  are 
received,  and  it  is  not  essential  that  the  carbon  should  be 
within  certain  limits.  If  the  manufacturers  are  willing  to 
put  into  these  springs  a  steel  containing  1.2;  per  cent, 
carbon,  we  are  perfectly  willing  to  receive  them,  provided 
they  stand  the  physical  test.  The  same  reasoning  in 
regard  to  the  manganese  applies  in  the  case  of  this  steel, 
asin  the  case  of  the  steel  for  locomotive  springs. 

The  working  of  these  specifications  has  been  in  every 
sense  satisfactory.  The  breakage  of  spiral  springs  in 
service  has  almost  entirely  disappeared.  After  some  30,- 
000  of  the  bolster  and  draft  springs  had  been  put  in 
service,  a  count  was  made  to  see  how  many  of  the  springs, 
according  to  the  new  specifications,  had  been  removed 
for  breakage  at  one  of  the  most  important  shops  for  car 
repairs,  and  less  than  five  were  found.  Also  it  is  fair  to 
say  that  to  one  of  the  largest  shops  on  the  road  some  two 
years  ago  a  request  was  sent  to  have  every  broken  spiral 
spring,  according  to  specifications,  removed  from  freight 
cars,  sent  to  the  laboratory  until  20  were  found,  and  it 
took  over  a  month  to  get  this  number. 

There  are  still  some  problems  not  worked  out  in  regard 
to  spiral  springs — namely,  the  question  as  to  whether,  un- 
der continued  service,  the  springs  will  take  a  permanent 
set  ;  and  second,  the  question  as  to  whether  or  not  it  is 
going  to  be  essential  to  establish  a  limit  of  phosphorus, 
and  indeed  to  go  into  the  chemistry  of  the  steel  more  com- 
pletely than  simply  the  carbon  and  the  manganese  Upon 
the  first  of  these  two  points  it  is  fair  to  say  that  one  con- 
siderable measurement  of  springs  in  service  has  been 
made,  which  resulted  practically  in  showing  that  there 
was  no  appreciable  permanent  set  to  the  springs  which 
had  been  longest  in  service.  Also  recently  the  physical 
test  has  been  made  a  little  more  severe — namely,  all  im- 
portant springs  are  now  brought  down  solid  before  they 
are  sent  from  the  works. 

The  question  of  phosphorus  has  been  fairly  well  dis- 
cussed in  the  early  part  of  this  paper,  but  arrangements 
have  been  made  by  which  all  springs  which  have  been 
brought  down  solid  under  physical  test  and  which  broke 
or  took  a  permanent  set  in  service  are  to  be  sent  to  the 
laboratory  until  some  more  light  is  thrown  on  this  sub- 
ject. 

As  has  already  been  stated,  the  breakage  of  spiral 
springs  in  service  has  very  largely  disappeared.  Also  it 
may  be  stated  that  the  breakage  of  elliptical  springs  un- 
der cars  is  a  very  rare  occurrence.  The  breakage  of 
locomotive  springs  is  more  frequent,  and  recently  an  in- 
vestigation has  been  started,  to  see  if  it  was  possible  to 
locate  the  cause  of  the  difficulty.  There  seem  to  be  four 
possible  reasons  why  a  locomotive  spring  may  break  : 
First,  bad  steel  ;  second,  bad  design  ;  third,  bad  shop 
manipulation  in  the  manufacture  ;  and  fourth,  the  use  of 
springs  designed  for  a  certain  track  on  very  much  rougher 
track. 

Each  of  these  items  will  bear  a  word.  The  question  of 
the  quality  of  the  steel  has  been  very  carefully  gone  over 
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recently.  Some  25  analyses  of  broken  locomotive  springs 
have  been  made.  The  result  of  this  study  shows  that  the 
steel  in  the  locomotive  springs  which  have  broken  is  as 
good  steel  as  we  can  get  in  the  market,  it  having  con- 
formed to  almost  all  the  requirements  given  above  for  loco- 
motive spring  steel.  We  concluded  from  this  work  that  the 
cause  ol  the  difficulty  did  not  lay  m  the  quality  of  the  steel 
used.  The  second  reason — namely,  the  design,  is  still  un- 
der advisement,  and  it  is  possible  some  modifications  of 
design  may  be  necessary.  This  part  of  the  study  is  not 
yet  quite  complete  ;  but  in  view  of  the  fact  that  the  laws 
governing  the  use  of  metal  in  such  structures  as  springs 
are  pretty  well  worked  out,  it  seems  entirely  possible  to 


smooth  track,  and   where  to  draw  the  line   is  the  great 
diificulty. 

We  hope  to  give  the  next  article  on  bearing  metal,  and 
this  will  possibly  be  followed  by  one  or  two  more. 
(to  be  continued.) 


A  COMPOUND  ELEVATED  LOCOMOTIVE. 


The  accompanying  illustration  is  from  a  photograph  of 
a  compound  locomotive  built  by  the  Rhode  Island  Loco- 
motive Works  in  Providence  for  the  Brooklyn  Elevated 
Railroad.    As  will  be  seen  from  the  engraving,  it  is  of  the 
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check  up  the  design  sufficiently  well  so  that  it  will  be  safe 
to  say  that  the  difficulty  is  not  with  the  design.  If  these 
two  questions  are  satisfactorily  settled,  it  would  seem  as 
though  the  difficulty  with  breakage  must  be  either  in  the 
shop  manipulation  or  in  the  fourth  cause  mentioned.  Un- 
der the  head  of  shop  manipulation  we  refer  to  the  danger 
of  over-tempering  or  the  over  or  under-heating  of  the 
steel,  or  other  abuse  of  it  by  the  blacksmiths  making  the 
springs.  We  have  been  accustomed  to  think  that  possibly 
considerable  of  the  difficulty  may  lie  here  ;  but  it  has  been 
recently  suggested  that  there  was  a  fourth  cause — namely, 
the  attempt  to  use  a  spring  designed  for  a  certain  kind  of 
track  on  a  much  rougher  track.  It  should  be  stated  that  if 
the  springs  as  designed  are  too  strong,  there  is  complaint 
that  the  engines  ride  roughly.  On  the  other  hand,  it  they 
are  too  weak  as  designed,  so  as  to  ride  easier,  and  then 
are  run  at  high  speeds  over  a  bad  section  of  track,  they 
receive  shocks  much  more  severe  than  they  were  designed 
to  sustain,  and  consequently  the  leaves  break.  This  point 
has  not  yet  been  fully  worked  out.  All  mechanical  en- 
gineers are  of  course  quite  familiar  with  the  fact  that  they 
are  at  all  times  in  a  strait  betwixt  two  extremes,  and  that 
this  applies  to  springs  as  well  as  to  other  parts  of  con- 
struction. To  put  it  briefly,  if  the  spring  is  designed  to 
stand  a  rough  track,  it  will  ride  very  hard  when  it  gets  on 


Forney  type,  with  four  drivers  and  a  four-wheeled  truck 
under  the  tank,  which  is  carried  on  an  extension  of  the 
frames. 

The  boiler  is  44  in.  diameterof  barrel,  and  has  170  tubes 
l}i  in.  in  diameter  and  6  ft.  3,',  in.  long.  The  fire-box  is 
of  the  Belpaire  pattern,  the  crown-sheet  being  supported 
by  radial  stays.  The  fire-box  is  58  in.  long  and  42;,  in. 
wide. 

The  driving-wheels  are  42  in.  in  diameter,  and  are 
spaced  5  ft.  between  centers.  The  total  wheel-base  is  16 
ft.  I  in.  The  truck  is  a  swing-motion  truck,  with  four 
26-in.  wheels.  The  tank  will  hold  600  galls.,  and  the 
weight  in  working  order  is  54,500  lbs.,  of  which  37,500  lbs. 
are  on  the  drivers. 

The  engine  is  a  two-cylinder  compound,  with  the  inter- 
cepting valve  used  by  the  Rhode  Island  Works.  The  high- 
pressure  cylinder  is  12  U  in.  in  diameter  and  16  in.  stroke  ; 
the  low-pressure  20  in.  in  diameter  and  16  in.  stroke,  the 
ratio  of  the  two  cylinders  being  i  :  2.56.  The  valve  motion 
is  of  the  ordinary  shifting-link  type. 

Some  particulars  of  a  trial  of  an  engine  of  this  class 
were  published  in  the  Journal  for  January,  1891  ;  and 
elsewhere  will  be  found  some  statements  of  comparative 
trials  of  a  compound  locomotive  from  the  same  works,  in 
general  passenger  service. 
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CHINESE    RAILROADS. 


';  Late  advices  from  Tientsin  state  that  by  the  direction 
of  the  \'iceroy  the  Imperial  Chinese  Railway  and  the 
China  Railway  Company  have  been  consolidated,  and  the 
management  has  been  entrusted  to  Yang  Hung-Tien 
Taotai  as  Managing  Director.  He  will  have  charge  of 
the  finances  and  ofTicial  matters. 

The  position  of  Assistant  Man.iging  Director  has  been 
given  to  Mr.  \V.  N.  Pethick,  who  will  have  charge  of  the 
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GENERAL  ORDER  NO.  i,  IMPERIAL  CHINESE  RAILROAD. 

operation  of  the  road,  and  is  practically  the  General  Man- 
ager. Mr.  Pethick  is  a  New  Yorker,  who  served  in  our 
Army  during  the  War  ;  he  is  a  practical  railroad  man  and 
has  fjeen  in  China  long  enough  to  understand  the  country 
and  the  people  well. 


We  give  herewith  a  reduced  copy  of  the  first  general 
order  issued  under  the  new  management  ;  for  the  order 
we  are  indebted  to  General  James  11.  Wilson.  For  the 
benefit  of  those  of  our  readers  who  do  not  understand 
Chinese,  we  append  a  translation,  as  follows  : 

IM'PERIAL   CHINESE   RAILWAYS. 

GENERAL  ORDERING.  I,  iSgi. 

Notification  from  the  Assistant  Managing  Director  on  taking 
charge  of  the  working  staff  of  the  Imperial  Chinese  Railway  and 
China  Railway  Company. 

Managing  DiREcroR's  Office, 
Tientsin,  October  lo,  1891. 

To  all  employes  of  the  Imperial  Chinese  Railway  and  China 
Railway  Coinpany  : 

On  October  9,  iSgi,  I  had  the  honor  to  receive  the  following 
instructions  from  His  E.xcellency,  the  Grand  Secretary  and 
Viceroy  Li,  Director-General  of  Imperial  Railways  : 

"  It  is  hereby  ordered  that  the  head  offices  of  the  Imperial 
Railway  and  the  China  Railway  Company  be  now  consolidated 
and  placed  under  a  Managing  Director  and  an  Assistant  Man- 
aging Director,  whose  responsibilities  shall  be  divided  as  fol- 
lows : 

"  Receipts  and  disbursements  of  money,  employes  in  the 
finance  department,  and  Chinese  official  correspondence  and 
accounts,  to  be  in  charge  of  Yang  Taotai,  who  shall  prepare 
monthly  statements  of  the  accounts. 

"  Mr.  W.  N.  Pethick,  of  my  Foreign  Sta£f,  is  appointed  As- 
sistant Managing  Director  of  both  lines,  with  full  charge  of  the 
working  staff  at  the  stations,  storehouses,  wharves,  etc.  He  is 
not  to  be  concerned  with  finances,  finance  staff,  secretaries' 
staff  or  relations  with  Chinese  officials.  He  is  to  have  control 
over  stations,  godowns,  wharves,  telegraph  offices,  and  all  in- 
terpreters, assistants,  and  workmen,  both  native  and  foreign, 
in  the  ordinary  course  of  business.  All  stores  of  materials  lor 
both  lines  and  their  issue  as  required  shall  likewise  be  in  his 
charge.  He  will  be  required  to  frequently  visit  the  stations, 
etc.,  and  keep  careful  oversight  of  them  ;  he  is  to  act  justly  in 
employing  or  discharging  people  as  they  may  deserve,  and  see 
that  every  employ^  faithlully  performs  ftis  duties,  obeys  rules, 
and  practices  economy  ;  and  he  is  to  be  careful  that  native  em- 
ployes are  properly  trained  and  disciplined,  so  that  mistakes 
and  malpractices  may  be  prevented. 

"  Let  those  concerned  carry  out.these  orders  thoroughly,  and 
so  justify  hope  for  substantial  improvement  in  the  service. 

'■  Copies  of  this  order  will  be  sent  to  T'ang  Taotai,  Li  Taotai, 
and  General  Chou  for  their  guidance." 

Ttie  respective  functions  of  the  Managing  Director  and  the 
Assistant  Managing  Director  are  now  clearly  defined  ;  and  it 
will  be  my  duty  to  report  lo  the  Managing  Director  any  busi- 
ness of  unusual  importance. 

My  special  responsibility  is  the  entire  control  of  the  working 
staff  and  of  the  ordinary  routine  business  of  the  whole  line. 
This  has  been  made  by  my  superiors  a  separate  department  in 
order  that  one  man  may  deal  promptly  with  the  numerous  mat- 
ters affecting  the  staff  constantly  requiring  attention. 

On  assuming  these  duties  I  desire  to  make  known  to  all  em- 
ployes of  both  lines  the  plan  I  intend  to  follow,  and  the  assist- 
ance I  shall  e.xpect  from  every  one,  so  that  there  may  be  a  clear 
understanding  and  perfect  accord  between  us. 

1.  Caution. — The  mcst  important  of  all  things  is  safety  of 
life  and  property  carried  on  the  line.  Everything  else  is  sub- 
ordinate to  this,  and  the  first  care  of  every  employ^  must  be  to 
prevent  danger.  On  railways,  the  safety  of  all  depends  on  the 
faithfulness  of  every  man  in  the  service  ;  the  fault  of  one  may 
cause  great  disaster.  To  obtain  safety  it  is  necessary  that 
every  one  should  exercise  caution  and  forethought,  and  faith- 
fully perform  all  his  duties. 

2.  Diligence.— Duties  must  be  performed  promptly  and 
thoroughly.  What  should  be  done  to-day  must  not  be  put  off 
until  to-morrow.  Opium  smoking,  gambling,  carousing  and 
associating  with  dissolute  or  idle  people  are  prohibited.  No 
one  can  do  his  work  well  without  e.xercising  self-respect. 

3.  Honesty. — Strict  honesty  must  be  observed  in  all  busi- 
ness. No  one  must  take  advantage  of  his  position  lo  seek 
private  gain.  It  is  intended  to  pay  all  employes  adequate  sala- 
ries, so  thai  there  will  be  no  excuse  for  peculation,  extortion  or 
bribery.  Any  one  found  guilty  of  dishonest  practices  will  be 
immediately  discharged  and  handed  over  to  the  authorities  for 
punishment. 

4.  Courtesy. — This  must  be  exercised  at  all  times,  and  es- 
pecially toward  the  public  who  make  use  of  the  railway.     No 
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passenger  or  shipper  must  be  treated  rudely  or  taken  advantage 
of  in  any  way.  The  railway  is  for  the  public  convenience,  and 
the  good-will  of  the  public  will  be  obtained  by  courteous  treat- 
ment. 

5.  Obedience. — Orders  and  instructions  given  by  those  in 
authority  must  be  obeyed  promptly  and  fully.  Disobedience 
of  orders  will  not  be  excused  in  any  one.  This  must  be  care- 
fully remembered  by  all  who  wish  to  remain  in  the  service. 

I  ask  all  employes,  high  or  low,  to  give  heed  to  these  mat- 
ters, and  thus  contribute  to  the  success  and  good  repute  of  the 
service.  I  shall  take  pains  to  know  personally  every  member  of 
the  service,  and  how  he,performs  his  duties.  I  shall  take  pleasure 
in  rewarding  those  who  exert  themselves,  and  will  certainly 
dismiss  or  have  otherwise  punished  those  unworthy  of  confi- 
dence. Bad  conduct  or  neglect  of  duty  will  not  be  overlooked. 
AH  should  reflect  that  they  are  serving  the  country  in  an  im- 
portant new  enterprise  which  will  benefit  Government  and  peo- 
ple if  successful.     If  each  does  his  duty  success  will  be  certain. 


I  would  also  ask  you  to  remember  at  all  times  the  importance 
of  exercising  courtesy  and  forbearance  in  dealing  with  the  na- 
tives. There  is  oflen  much  to  provoke  or  exasperate,  but  on 
no  account  should  violence  be  used  toward  them,  save  only  in 
defense  of  life.  Nor  should  violent  or  abusive  language  be 
used.  Adequate  punishment  for  real  offenses  will  be  found  in 
discharging  or  fining  the  offender,  or  suspending  him  from 
duty  ;  and  if  mote  severe  punishment  is  deserved,  it  can  be 
administered  in  due  form  of  law  by  the  local  official  having 
jurisdiction.  It  is  always  possible  to  exercise  firmness  or  do 
justice  with  show  of  violence.  Nothing  causes  us  loss  of  pres- 
tige more  than  a  habit  of  giving  way  to  angry  passions. 

Being  in  China,  I  do  not  expect  to  take  part  in  any  rapid 
transformation  scenes.  Reform  and  improvement  will  have  to 
work  their  way  gradually,  but  I  hope  none  the  less  surely  and 
thoroughly. 

Mr.    Pethick    being    an    American    and    familiar    vvitii 
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In  future  instructions  to  the  staff  will  be  issued  in  the  form  of 
General  Orders,  printed  in  Chinese  and  English,  and  numbered 
consecutively.  A  copy  will  be  sent  to  every  employe  con- 
cerned, and  such  orders  must  be  carefully  preserved  and  fre- 
quently read — no  one  who  has  disobeyed  an  order  need  then 
plead  ignorance  of  it. 

W.  N.  Pethick, 
Assistant  Matini^ing  Director. 

This  order  seems  to  be  addressed  chiefly  to  the  Chinese 
employes,  and  is  a  sort  of  primary  instruction  or  con- 
densed elementary  treatise  on  their  duties.  At  the  same 
time  Mr.  Pethick  issued  the  following  circular,  which  is 
especially  addressed  to  the  members  of  the  foreign  staff  ; 
the  headings,  etc.,  are  omitted,  giving  only  the  substance 
of  the  order  ; 

Gentlemen  ;  Having  been  appointed  by  H.  E.  the  Viceroy 
to  the  position  of  Assistant  Managing  Director,  with  control  of 
the  Working  Staff  and  the  ordinary  business  of  both  lines,  I  beg 
to  inform  you  that  I  shall  give  special  attention  to  measures  for 
facilitating  the  prompt  and  efficient  transaction  of  public  busi- 
ness, and  shall  be  glad  to  make  such  changes  as  may  be  for  the 
good  of  the  service. 

To  this  end  I  trust  that  I  may  count  on  your  co  operation. 
H.  E.,  the  Viceroy,  having  determined  to  give  foreign  manage- 
ment a  fair  trial,  the  duty  devolves  upon  all  of  us  to  do  what 
we  can  to  justify  this  expression  of  confidence  in  foreign  in- 
tegrity and  business  methods  ;  for  it  is  the  system  more  than 
the  individual  that  will  be  on  trial. 

I  particularly  invite  your  attention  to  the  first  great  essential 
of  success — safety  of  life  and  properly  on  the  line.  There  are 
many  factors  in  this  problem  ;  and  I  shall  always  be  glad  to  re- 
ceive and  carefully  consider  practical  suggestions  bearing  on 
any  branch  of  the  subject. 


Ainerican  methods,  it  is  probable  that  they  will  be  fol- 
lowed to  a  great  extent  in  the  management  of  the  road, 
and  in  building  its  extensions,  should  any  be  undertaken 
hereafter. 


THE  WEBB  COMPOUND  LOCOMOTIVE. 


The  accompanying  illustration,  from  Induslries,  shows 
the  latest  compound  engine  built  by  the  London  &  North- 
western Company  at  its  shops  at  Crewe.  This  engine  is 
of  the  Webb  three-cylinder  type,  having  two  high-pressure 
cylinders  outside  and  connected  to  one  pair  of  drivers,  and 
a  single  low-pressure  cyhnder  inside  and  connected  to  the 
other  pair.  There  is  no  connection  between  the  two  pairs 
of  drivers.  As  shown  by  the  engraving,  the  driving 
wheels  are  all  forward  of  the  fire-box.  and  there  are  two 
pairs  of  bearing  wheels,  one  behind  the  fire-box  carried 
rigidly  in  the  frames,  and  one  pair  forward  having  Mr. 
Webb's  radial  axle-boxes,  which  give  a  degree  of  flexi- 
bility approaching  that  of  a  two-wheeled  truck. 

The  general  plan  of  the  engine  made  necessary  the 
adoption  of  a  very  long  boiler,  and  one  of  a  peculiar  type 
has  been  used.  An  intermediate  combustion  chamber  is 
placed  in  the  length  of  the  barrel,  having  an  opening  at 
the  bottom  large  enough  for  a  man  to  get  through,  to 
which  is  attached  a  hopper  for  getting  rid  of  any  ashes 
which  may  accumulate  in  the  chamber.  To  the  bottom  of 
this  hopper  is  fixed  a  valve  which  is  air-tight,  and  weight- 
ed in  such  a  manner  that  in  its  normal  position  it  will  be 
closed.     It  is,  however,  connected  to  a  rod  leading  to  the 
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foot  plate,  so  that  it  can  be  opened  by  the  driver  when 
necessary  for  letting  out  the  ashes. 

The  barrel  of  the  boiler  is  51  in.  in  diameter  and  iS  ft. 
6  in.  lonfj.  The  combustion  chamber  is  2  ft.  8,'i  in.  long-, 
and  there  are  two  sets  of  tubes,  each  set  being  156  in  num- 
ber and  2's  in.  in  diameter.  The  rear  tubes,  extending 
from  the  fire-box  to  the  combustion  chamber,  are  5  ft.  10 
in.  long,  and  the  forward  lubes,  from  the  combustion 
chamber  to  the  smoke-box,  are  10  ft.  i  in.  in  length.  The 
outside  fire-box  casing  is  6  ft.  10  in.  long.  The  grate  area 
is  20.5  sq.  ft.  The  heating  surface  is  :  Fire-box,  120.6  ; 
combustion  chamber,  39.1  ;  rear  tubes,  493.0;  forward 
tubes,  853.0  ;  total,  1,505.7  sq.  ft.  The  working  pressure 
is  175  lbs.  in  ordinary  service. 

The  leading  and  trailing  wheels  are  of  the  same  diame- 
ter, 49'.'  in.  ;  the  driving  wheels  are  7  ft.  I  in.  The  dis- 
tance between  leading  axle  and  forward,  or  high-pressure, 
driving  axle  is  8  ft.  5  in.  :  the  distance  between  driving 
axles  is  S  ft.  3  in.,  and  from  rear,  or  low-pressure,  driving 
axle  to  the  trailing  axle,  7  ft.  ;  thus  making  the  total  wheel- 
base  23  ft.  8  in.,  and  the  rigid  wheel-base  15  ft.  3  in.  The 
driving  axles  have  8'<  X  ij'/i-in.  journals,  and  the  leading 
and  trailing  axles  6;2  x  12-in.  journals. 

The  weight  of  the  engine  in  working  order  is  116,700 
lbs.,  of  which  28,670  lbs.  are  carried  on  the  leading 
wheels  ;  34.720  lbs.  on  the  forward  drivers  ;  34,720  lbs. 
on  the  rear  drivers,  and  18,590  lbs.  on  the  trailing  wheels. 

The  frames  are  of  the  ordinary  English  plate  type,  the 
main  frame  being  of  i-in.  steel  plate.  The  total  length  of 
frame  is  32  ft.  5 '4^  in.  over  all. 

The  two  high-pressure  cylinders  are  each  15  in.  in 
diameter  and  24  in.  stroke.  The  steam-ports  are  11  X  1/2 
in.  and  the  exhaust-ports  11  X  S  in.  The  valve-motion  is 
of  the  ordinary  curved  link  type  ;  the  valves  are  of  the 
piston  type,  and  have  4  in.  maximum  travel.  ],';  in.  out- 
side lap  and  ,■',.  in.  lead  in  full  gear.  There  are  tour 
guides,  with  a  cross-head  of  corresponding  pattern,  and 
the  connecting  rods  are  8  ft.  3  in.  long.  The  crank  pins 
have  4  X  5-in.  bearings. 

The  single  low-pressure  cy'inder  is  30  in.  in  diameter 
and  24  in.  stroke.  The  steam-ports  are  20  x  234'-in.  and 
the  exhaust-port  20  X  SV  in-  The  valve  is  worked  by 
Mr.  Webb's  single-eccentric  motion  ;  it  has  5/2  in.  travel 
and  I ,',.  in.  outside  lap.  The  connecting  rod  is  6  ft.  3  in. 
long  ;  the  bearing  on  the  crank  axle  is  7J4  x  S'A  in. 

On  its  first  trip  after  completion  the  Greater  Britain,  as 
this  engine  is  named,  was  sent  from  Crewe  to  London, 
'57'i  miles,  with  an  experimental  train,  consisting  of  23 
six-wheeled  passenger  coaches.  The  weight  of  the  train 
at  starting  was  :  Locomotive,  116,480  lbs.  ;  tender,  56,000 
lbs.  cars,  684.260  lbs.  ;  total,  856.840  lbs.,  carried  on  82 
4xles.  The  ratio  of  the  weight  of  train  to  that  of  engine 
and  tender  was  3.96:  i.  The  length  of  the  train  was: 
Engine  and  tender,  54  ft.  ;  cars,  880  ft.  ;  total,  934  ft. 

The  time  occupied  in  the  trip  was  4  hours,  2  minutes, 
including  a  stop  of  21  minu'es  at  Rugby.  The  average 
speed  between  Crewe  and  Rugby  was  41.  iS  miles  an  hour  ; 
between  Rugby  and  Euslon  Station,  in  London,  44.59  miles 
an  hour.     The  particulars  of  the  run  are  given  as  follows  : 


Stations. 


Runnine  1  Dislance 
Times.    |in     Miles. 


Crewe dcp . 

Whitmore pass. 

Stafford " 

Rugeley " 

Lichfield   •■ 

T.imwonh " 

Nuneaton " 

Rugby arr.  13 

'*      ■.  ..dep. 

Blisworth pass. 

Wolverton ** 

Blelchley ** 

L.ei.^hton " 

Tring " 

Watford " 

Willesden " 

Euston arr. 


1:04  ,\.  M. 

1:2s  "     I 

1:4s  "     j 

>:SS  "     1 

1:06  P.  M. 

!:m  '■ 

1:33  " 

:54  " 

=  ■5  " 

:46  " 

:oo  " 

:o7  " 

:i5  " 

:j8  " 

:45  " 

1:58     " 

■■ob     " 


loJi 
•4 

9}< 

8 

f>M. 
>3 
145^ 

>9« 
joH 

6K 
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Speeds  in  Miles 
per  Hour. 


49.41 
42.69 

43-('3 
46.87 
41.05 
41.42 

38.22 

45 

49.28 

48-75 

39-23 

50.29 

55-38 

39-37 


Weather. 


Kine. 


Strong 
side  wind. 


Rain. 


The  results  are  computed  by  Mr.  Webb  as  follows  :  The 
coal  consumed  on  the  journey  was  34  lbs.  per  mile,  or 
0.0S9  lb.  per  ton  of  train  per  mile  ;  the  coal  consumed, 
including  10  cwt.  used  for  raising  steam  before  starling, 
for  the  single  journey  from  Crewe  to  Euston,  was  41.  i  lbs. 
per  mile,  or  0.107  lb.  per  ton  of  train  per  mile  ;  if  the 
usual  double  journey  from  Crewe  to  Euston  and  Euston 
to  Crewe  were  run,  the  10  cwt.  for  raising  steam  would  be 
divided  over  the  double  trip,  or  5  cwt.  for  raising  steam, 
w-hich  would  give  a  consumption  of  coal  of  37.5  lbs.  per 
mile,  or  0.098  lb.  per  ton  of  train  per  mile.  The  tons  here 
are.  of  course,  the  English  ton  of  2,240  lbs. 

The  total  quantity  of  water  evaporated  on  the  journey 
was  5,896  galls.,  giving  the  high  average  of  10.96  lbs.  of 
water  evaporated  per  pound  of  coal  consumed. 


A  NEW  WATER  PURIFIER, 


The  accompanying  illustration,  from  the  Revue  Indus- 
triclle,  Paris,  shows  a  new  water-softening  apparatus  de- 
vised by  M.  H.  Desrumaux,  which  is  now  being  introduced 
by  La  Socictij  Franc^aise  pour  I'Epuration  des  Eaux  Indus- 
trielles,   Lille,    and   which    is   reported    to   give   excellent 


A   NEW   WATER   PURIFIER. 

results.  Like  most  of  the  modern  forms  of  water-soften- 
ing plant,  it  consists  of  two  parts— (1)  a  tank  in  which  the 
precipitation  of  the  lime  salts  is  effected,  and  (2)  a  special 
form  of  apparatus  for  removing  the  precipitate  from  the 
softened  water.  The  preparation  of  the  lime  water,  which 
is  the  reagent  used  to  bring  about  the  precipitation,  is 
also  effected  in  a  special  form  of  mixing  plant  which  pro- 
duces lime  water  of  the  maximum  strength. 
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The  water  to  be  softened  enters  the  apparatus  at  A,  and 
passes  into  the  small  regulatinff  tank  B,  which  ensures  a 
constant  level,  and  which  distributes  such  a  proportion  of 
the  water  to  the  lime  in  the  accessory  cylindery  as  to 
form  sufficient  reagent  to  effect  the  complete  softening  of 
the  water,  while  tlie  remainder  and  greater  portion  of  the 
water  passes  at  once  into  the  interior  of  the  precipitation 
cylinder  at  L.  A  determination  of  the  hardness  of  the 
water  indicates  the  relative  distribution  of  water  to  the 
two  parts  of  the  apparatus,  and,  when  once  regulated, 
will  work  without  any  further  attention  so  long  as  the 
charge  of  lime  is  unused. 

The  preparation  of  the  lime  water  is  effected  as  fol- 
lows :  The  tank  F,  with  a  perforated  bottom,  is  filled  with 
lime,  and  the  adjusted  quantity  of  water  Hows  on  to  this 
from  the  tap  D.  Below  the  charge  of  lime  aty  is  a  con- 
centric helix  ,and^  paddle,  which  is  set  in  motion  by  the 
revolution  of  the  wheel  E,  which  is  itself  moved  by  the 
flow  of  water  into  the  precipitation  cylinder.  The  revo- 
lution of  the  helix  below  the  lime  tank  ensures  a  complete 
saturation  of  the  water  with  lime,  and  thus  allows  a  lime 
solution  of  constant  strength  to  pass  from  the  apparatus 
by  the  conduit  F  into  the  precipitation  [plant.  G  is  a  res- 
ervoir containing  soda  solution,  and  it  is  regulated  by  the 
float  /,  which  is  connected  with  the  tank  B.  The  mixed 
waters  first  pass  down  the  central  cylinder  M,  and  then 
ascend  the  spiral  of  the  external  concentric  cylinder. 
This  spiral  is  fitted  with  diaphragms  at  frequent  intervals, 
which,  while  arresting  the  passage  of  the  precipitated 
carbonate  of  lime,  do,  not  hinder  the  ascending  water, 
which  finally  passes  through  the  filter  Q  and  arrives  at 
the  top  of  the  apparatus  clear  and  ^bright,  and  passes 
away  through  the  tube  R.  The  precipitate  is  removed 
from  time  to  time  by  opening  the  [precipitation  cylinder  at 
the  base  P,  and  the  lime  tank  i^is  recharged  from  day  to 
day.  La  Societe  Industrielle  du  Nord  (France)  recently 
appointed  a  committee  to  ^examine  the  working  of  this 
plant  in  that  district,  and  in  the  report  the  satisfactory 
use  of  these  softeners  is  recorded. 


THE  PROPOSED   TOWER   AT  CHICAGO. 


The  accompanying  illustrations  show  in  outline  the 
design  prepared  by  Mr.  George  S.  Morison  for  a  great 
tower  1,120  ft.  high,  to  be  erected  in  connection  with  the 
Columbian  Exposition  in  Chicago.  In  the  drawings  fig.  i 
is  an  elevation  ;  fig.  2,  a  base  plan  ;  fig.  3,  a  plan  of  the 
first  platform  ;  fig.  4,  a  skeleton,  showing  the  general 
arrangement  of  the  work.  The  whole  design  is  very  fully 
described  below  by  the  Engineer  himself : 

GENERAL  DESCRIPTION. 

The  general  arrangement  of  the  tower  and  the  arrange- 
ment of  the  accommodations  are  modeled  from  those  of 
the  Eiffel  Tower  at  Paris. 

The  base  of  the  tower  is  made  approximately  two-fifths 
of  the  height  ;  200  ft.  above  the  base  is  placed  the  first 
platform,  which  is  to  be  occupied  by  promenades,  restau- 
rants and  miscellaneous  accommodations ;  the  level  of 
this  is  high  enough  to  command  the  best  view  of  the  en- 
tire Exposition  grounds  and  buildings.  The  second 
platform  is  placed  200  ft.  higher  up  than  the  first,  though 
it  will  not  be  of  so  much  importance,  and  500  ft.  higher 
up  is  the  lantern,  which  is  the  principal  point  for  distant 
views,  and  is  surmounted  by  a  light-house  and  flag-staff, 
the  whole  having  a  height  of  165  ft. 

While,  however,  the  general  arrangement  is  derived 
from  that  of  the  Eiffel  Tower,  the  system  of  construction 
is  necessarily  of  a  very  different  character.  The  problem 
to  be  solved  was  to  design  a  tower  to  be  carried  on  the 
soft  soil  on  which  the  city  of  Chicago  is  built,  this  soil 
being  a  fine  sand  which  carries  large  weights  perfectly 
well  when  they  'are  properly  distributed  or  supported, 
but  has  little  power  in  itself  toTfesist  lateral  thrusts.  This 
rendered  anything  like  the  inclined  supports  of  the  Paris 
Tower  inadmissible,   and   further,   made  it  necessary  to 


provide  for  the  expansion  of  the  metal  of  the  tower  in  a 
manner  which  would  not  strain  the  foundations. 

Besides  these  considerations  of  foundations,  it  was  also 
necessary  to  design  a  tower  which  could  be  built  in  the 
shortest  possible  time  and  erected  with  a  maximum  speed. 
This  made  it  necessary  to  confine  the  construction  to  right 
lines  and  square  angles,  and  led  to  the  selection  of  the 
plan  adopted. 

The  upper  shaft  from  the  lantern  down  to  the  second 
platform  is  a  square  shaft  battering  from  40  ft.  square  at 


the  top  to  100  ft.  square  at  the  base, 
being  carried  by  the  four  corner  posts, 
by  bracing  in  each  of  the  four  planes. 


the  entire  weight 
.vhich  are  stiffened 
The  details  are  of 
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much  the  same  character  as  those  of  the  high  towers  of 
an  iron  viaduct.  It  is  the  simplest  possible  form  of  con- 
struction as  well  as  the  strongest  and  most  easily  erected. 
From  the  second  platform  to  the  tirst  each  of  the  four 
sides  of  the  upper  shaft  is  continued  downward  in  a  verti- 
cal plane,  the  tour  planes  intersecting  each  other  on  verti- 
cal lines  loo  ft.  apart.  Each  of  the  four  corner  posts  is 
therefore  over  one  of  the  intersection  lines  of  the  planes, 
and  the  weight  from  each  of  the  corner  posts  is  distributed 
on  four  posts,  two  in  each  plane,  these  posts  battering 
from  each  other  with  an  inclination  of  one  in  four.  The 
section  of  the  tower,  therefore,  between  the  first  and 
second  platform  consists  of  i6  posts,  of  which  four  are  in 
each  of  the  four  planes,  the  interior  posts  coming  together 
at  the  base,  and  the  arrangement  of  the  four  posts  being 
like  an  invertetl  \V,  300  ft.  high  and  300  ft.  wide.  The 
shape,  therefore,  of  the  tower  at  the  level  of  the  first  plat- 
form is  cruciform,  measuring  300  ft.  in  each  direction  and 


Fig,  4. 
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Fig-  3- 


100  ft.  across  each  arm.  The  posts  are  braced  together 
at  intervals  of  50  ft.  in  the  four  planes. 

Below  the  first  platform  the  weight  from  the  eight  in- 
terior posts  is  carried  directly  to  the  foundation  by  vertical 
posts,  while  the  weight  from  the  exterior  posts  is  carried 
down  on  the  same  principle  that  the  weight  from  the  four 
posts  of  the  upper  shaft  is  carried— that  is,  by  two  equally 
inclined  posts  from  each  point.  To  bring  these  posts 
together  at  the  center  it  was  necessary  to  double  the  bat- 
ter, making  it  one  in  two,  instead  of  one  in  four.  Each 
plane,  therefore,  of  the  lower  200  ft.  of  the  tower  becomes 
an  inverted  W,  200  ft.  high  and  400  ft.  wide  on  the  base, 
with  a  vertical  member  in  the  center.  The  members  of 
this  plane  are  stiffened  by  bracing  placed  every  50  ft. 
The  base  of  the  tower  is  then  of  cruciform  section,  each 
arm  being  400  ft.  long  and  100  ft.  wide. 

The  weights  of  the  lantern  and  the  several  platforms  are 
provided  for  at  their  several  levels. 

With  this  arrangement  more  than  half  the  total  weight 
of  the  tower  is  carried  on  four  central  points  and  is  a 
fixed  quantity.  The  remainder  is  carried  on  eight  out- 
lying piers  and  varies  with  the  wind  pressure.  The  live 
load  is  distributed  in  the  same  way,  but  of  course  is  vari- 
able everywhere.  The  four  central  points  of  support  are 
made  fixed  points  and  rest  on  piers  which  are  united  into 
one  great  foundation.  The  bearings  on  the  outlying  points 
are  all  made  with  expansion  links  which  are  able  to  resist 
both  tension  and  compression,  and  the  lines  of  motion  of 
these  links  are  made  radial  to  the  center  of  the  tower,  so 
that  the  expansion  of  the  metal,  both  longitudinally  and 
transversely,  is  provided  for  at  the  same  time.  The  only 
expansion  not  provided  for  is  that  due  to  different  temper- 
atures in  different  parts  of  the  lower  horizontal  plane, 
which  is  so  small  that  it  may  be  neglected.  The  entire 
structure  is  tied  across  the  base  and  is  complete  in  itself, 
the  only  stress  transferred  to  the  foundations  being  a 
vertical  pressure. 

The  maximum  weight  thrown  by  the  tower  with  a  com- 
plete estimated  live  load  on  each  of  the  four  central  points 
is  1,760  tons,  or  in  round  numbers  7,000  tons  on  the  whole 
foundation,  and  the  maximum  weight  thrown  on  each  of 
the  eight  outlying  piers  is  8S0  tons,  this,  however,  bein^ 


largely  due  to  wind  ;  the  dead  load  alone  thrown  upon 
each  of  these  piers  is  less  than  300  tons. 

If  these  weights  are  compared  with  the  weights  on  the 
foundations  of  many  of  the  tall  buildings  in  Chicago,  and 
especially  under  the  grain  elevators,  which  are  the  heaviest 
and  oldest  structures  in  the  city,  it  will  be  seen  that,  in 
spite  of  the  immense  size  of  the  tower,  the  foundations 
are  a  comparatively  simple  thing. 

The  weight  of  the  structural  portions  of  the  tower  above 
the  masonry  foundations  is  about  7,000  tons.  To  this  is 
to  be  added  2,000  tons  for  the  weights  of  floors  and  build- 
ings, and  2,000  tons  more  for  live  load,  making  a  total 
weight  of  11,000  tons,  of  which  less  than  one-fifth  is 
variable. 

A  grain  elevator  of  1,000,000  bushels  capacity — and 
there  are  much  larger  elevators  than  this  in  Chicago — 
weighs  when  full  of  grain  at  least  50,000  tons,  of  which 
more  than  one-half  is  variable,  besides  which  it  exposes  a 
large  Hat  surface  to  the  wind,  and  in  all  respects  is  sub- 
ject to  much  greater  disturbing  elements  than  the  tower. 

ACCOMMODATIONS. 

The  accommodations,  though  following  the  same  gen- 
eral arrangement,  have  been  materially  .increased  from 
those  of  the  Eiffel  Tower. 

The  first  platform,  fig.  3,  which  is  supported  on  a  cruci- 
form section,  is  made  circular,  this  shape  being  easily 
adapted  to  the  shape  of  the  support.  The  platform  is  250 
ft.  in  diameter.  Around  this  platform  runs  a  covered 
colonnade  15  ft.  wide,  the  roof  being  supported  by  two 
lines  of  columns,  and  a  substantial  fence  being  placed 
between  the  columns  of  the  exterior  row.  This  forms  a 
continuous  promenade  unbroken  by  angles  or  any  local 
features  to  check  the  movements  of  a  crowd.  Inside  of 
the  circular  promenade  the  platform  is  left  uncovered, 
except  where  occupied  by  buildings.  The  spaces  between 
the  colonnade  and  the  planes  in  which  the  structural 
members  are  give  room"  for  four  large  buildings  45  ft. 
wide  and  90  ft.  long.  These  buildings  will  be  of  light 
construction  and  three  stories  high,  and  will  be  occupied 
as  restaurants  ;  the  lower  stories  will  be  only  7  ft.  high 
and  used  as  serving  rooms  ;  the  second  and  third  stories 
will  each  be  15  ft.  high,  and  these,  together  with  the  flat 
roof,  will  furnish  accommodations  for  chairs  and  tables  ; 
from  each  of  these  floors  there  will  be  an  uninterrupted 
view,  people  on  the  first  floor  looking  over  those  walking 
on  the  promenade  ;  people  on  the  second  floor  looking 
under  the  roof  of  the  colonnade,  and  those  on  the  roof 
looking  over  the  roof  of  the  colonnade.  In  the  interior, 
besides  the  space  occupied  by  the  four  large  Ibuildings, 
there  will  be  room  for  a  number  of  small  buildings  to  be 
occupied  by  various  small  booths  and  other  buildings. 

The  lantern  will  be  supported  on  the  four  corner  col- 
umns, which  are  40  ft.  apart,  the  length  of  the  diagonal 
being  therefore  about  57  ft.  The  lantern,  is  made  60  ft.  in 
diameter  and  two  stories  high,  each  story,  however,  to  be 
but  7A  ft.  high.  This  will  give  two  rooms,  each  '.having  a 
circumference  of  188  ft.,  which  would  be  the  lookouts  of 
the  tower,  thus  giving  nearly  400  ft.  of  observation  wall. 
The  circular  outside  wall  of  each  floor  would  be  made 
solid  for  a  height  of  about  3  ft.  from  the  ground  ;  the 
next  ■k''!t  ft.  will  be  of  plate  glass,  and  above  this  will  be 
a  frieze,  which  will  be  graduated  to  mark  the  points  of 
the  compass,  and  the  names  of  important  places  can  be 
painted  in  the  proper  directions  ;  this  circle  will  be  of 
such  size  that  each  degree  will  be  more  than  6  in.  long. 
.'\bove  the  two  observation  halls  will  be  an  open  gallery 
to  which  the  public  will  not  be  admitted,  but  on  which  a 
small  circular  railroad  can  be  laid  on  which  a  powerful 
electric  light  can  travel  so  as  to  make  variable  effects  of 
colored  light,  while  within  this  track  will  be  a  smaller 
building  containing  rooms  for  special  purposes.  Above 
this  small  building  a  round  shaft  made  of  boiler  plate 
12  ft.  in  diameter  will  extend  60  ft.;  this  shaft  will  contain 
a  spiral  staircase  leading  to  the  highest  platform  of  the 
tower,  1,020  ft.  above  the  graded  surface  of  the  ground. 
Above  this  platform  will  be  a  lighthouse  surmounted 
by  a  flag-staff,  the  total  height  from  the  ground  to  the  top 
of  the  flag-staff  being  1,086  ft.,  and  from  the  bottom  of 
the  foundation  to  the  top  of  the  flag-staff  I,I30  ft. 
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Within  the  main  structure  is  to  be  built  a  secondary 
structure  36  ft.  square  and  of  uniform  size  throughout, 
extending  from  the  foundation  to  the  lantern.  This  struc- 
ture is  to  hold  the  elevators.  It  is  divided  into  nine  shafts 
of  approximately  equal  size,  eight  of  which  will  be  occu- 
pied by  the  elevator  cars,  and  the  ninth  at  the  center  will 
hold  the  machinery.  Each  elevator  car  will  have  an  area 
of  100  square  feet  and  be  capable  of  carrying  50  people. 
The  four  corner  cars  will  run  to  the  first  platform  ;  two 
of  the  others  will  run  to  the  second  platform,  stopping  at 
the  first ;  the  other  two  will  run  to  the  top  of  the  tower. 
There  will  be  separate  entrances  at  the  base  to  the  three 
different  classes  of  cars,  so  that  no  confusion  can  result. 

A  double  staircase  will  be  built  around  the  elevator 
shafts  from  the  foundation  to  the  first  platform,  and  a 
single  staircase  from  the  first  to  the  second  platform. 

CONSTRUCTION. 

FotJNDATlONS. — The  foundation  work  will  comprise 
eight  outlying  piers  supporting  the  exterior  bearings  of 
the  tower,  and  the  central  pier,  which  supports  the  center 
bearing.  The  general  principle  adopted  for  these  founda- 
tions is  that  of  concrete  piers  resting  on  piles.  The  weight 
per  pile  will  be  limited  to  from  10  to  15  tons,  according  to 
observations  to  be  made  when  work  is  actually  begun. 
These  weights  are  without  any  allowance  for  the  bearing 
on  the  ground  surface  between  the  piles  ;  if  the  piles  were 
entirely  omitted  the  weight  on  the  surface  would  be  from 
IJ  to  If  tons  per  square  foot. 

The  concrete  foundation  will  begin  2  ft.  below  mean 
water  in  Lake  Michigan,  and  the  piles  would  extend  up 
three  feet  into  the  matrix  of  concrete.  All  concrete  will 
be  first  class  Portland  cement  concrete.  The  central  pier 
will  contain  7,500  yards  of  concrete  and  be  supported  on 
1,600  piles.  Each  of  the  outlying  piers  will  contain  700 
cubic  yards  of  concrete  and  be  supported  by  185  piles. 

Above  the  concrete  foundation,  which  will  be  about 
level  with  the  graded  surface  of  the  ground,  will  be  built 
separate  piers,  one  on  each  of  the  outlying  foundations 
and  four  on  the  central  foundation.  These  piers  will  be 
of  limestone  with  heartings  of  Portland  cement  concrete, 
the  piers  on  the  central  foundation  being  30  ft.  square  and 
14  ft.  high,  and  those  on  each  of  the  outlying  foundations 
20  ft.  in  diameter  and  11  ft.  high.  The  total  amount  of 
masonry  and  concrete  in  all  the  foundations  is  somewhat 
more  than  15,000  cubic  yards. 

Structural  Metal.— The  tower  will  be  built  of  mild 
steel  and  of  wrought  iron  ;  wrought  iron  being  used  only 
in  the  lighter  members.  The  principal  columns  are  of 
square  box  section,  fitted  with  man-holes  and  interior 
ladders  for  purposes  of  inspection  and  convenience  of 
workmen.  These  columns  below  the  second  platform 
will  be  40  in.  square,  and  above  the  second  platform  they 
will  taper,  decreasing  from  40  in.  at  the  base  to  16  in. 
at  the  lantern.  All  the  interior  columns  will  be  built  of 
plates  and  angles  with  open  laced  sides.  All  bracing  and 
stiffening  members  will  have  riveted  connections,  so  that 
nothing  can  get  loose  ;  the  compression  members  are 
generally  square,  made  of  four  angles  at  the  corners  and 
with  all  four  sides  laced  ;  the  tension  members  are  made 
of  four  bulb  angles  placed  in  pairs,  back  to  back,  with  a 
single  line  of  lacing. 

The  weights  on  all  the  floors  are  taken  at  100  lbs.  per 
square  foot,  of  which  one-half  is  treated  as  live  load.  The 
weights  of  the  tower  used  in  the  calculations  are  the 
actual  weights  of  the  metal.  A  wind  pressure  of  50  lbs. 
per  square  foot  on  the  entire  structure  is  provided  for, 
and  a  wind  pressure  of  So  lbs.  per  square  foot  on  the 
lantern  is  provided  for  in  all  members  above  the  second 
platform. 

With  these  conditions  the  strains  are  limited  to  14,000 
lbs.  per  square  inch  on  square  box  columns,  within  a 
maximum  unsupported  length  of  16  times  the  width,  and 
these  strains  are  reduced  for  longer  columns,  or  when  thin 
metal  is  used  in  the  plates.  Where  any  member  is  subject 
to  both  tension  and  compression,  the  sum  of  the  two 
strains  is  used  in  determining  the  section. 

The  interior  elevator  shaft  will  be  of  the  same  character 
of  material  and  will  rest  directly  on  the  central  foundation. 

The  entire  structure  will  be  iincombustible,  the  floors  of 


the  platforms  being  covered  with  asphalt  or  cement  con- 
crete, and  no  wood  being  used  anywhere  for  structural 
purposes. 


CLASSIFICATION    OF    PIECE-WORK   ON    LOCO- 
MOTIVES. 


The  subject  of  piece-work  in  locomotive  and  railroad 
shops  has  been  much  discussed,  and  in  many  shops  the 
system  has  been  more  or  less  completely  adopted,  usually 
with  very  good  results.  Its  use  is  extending  ;  and  as  the 
arrangement  and  classification  of  the  work  requires  care 
and  consideration,  we  believe  that  the  classification  given 
below  will  be  of  interest  to  many. 

This  classification  is  that  which  has  been  adopted  for 
the  shops  of  a  leading  railroad,  in  which  new  construction 
as  well  as  repair  work  is  done,  and  is  for  an  eight-wheel 
passenger  locomotive.  In  use  it  is  made  out  in  table 
form,  like  the  specimen  given  below  : 

Fouk-Wheel  Engine  Truck. 


Pieces. 

Per 

piece. 

Per 
pair. 

Price. 

Remarks. 

Boring  center  casting 

Planing       "            "      

Drillins      "            **      

Boring  wheel  center      

Turning     "           "           

Planing  pedestal             

In  giving  the  classification  below,  it  has  been  thought 
unnecessary  to  continue  the  table  form  throughout,  the 
main  object  being  to  show  the  items  into  which  the  work 
is  divided.  This  is  well  indicated  by  the  list  given,  which 
is  also  interesting  as  giving  an  idea  of  the  number  of  pieces 
which  go  to  make  up  a  complete  locomotive,  and  the 
variety  of  work  which  has  to  be  done  upon  them. 

FOUR-WHEEL   ENGINE   TRUCK. 

Molding  Center  Casting. 
Wheel  Center. 
Pedestal. 
Journal  Boxes. 

Axle  Collar. 
Liners. 
Spring  Seat. 
Sponge  Cup. 

Cover 
Journal  Bearings. 

Forging  Side  Frames. 

Axles. 

Equalizers. 
"        Pedestal  Braces. 
"        Cross  Braces. 

Spring  Hangers 


Cellars. 


Pins. 


Truck  Springs. 
Rolling  Steel  Tires. 

Boring    Center  Casting. 

Planing 

Drilling       "  " 

Boring   Wheel  Center. 

Turning 

Planing  Pedestal. 

Slotting         " 

Drilling 

Planing  Journal  Boxes. 

Slotting         " 

Drilling         " 

Planing  "  " 

Boring  "  " 

Drilling         " 

Boring'  Axle  Collars. 

Drilling    " 


Thimbles. 


Cellars. 
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Turning  Sponge  Cup. 

Drilling  and  Fitting  Sponge  Cup. 

Planing      Journal  Bearings. 

Babbitting 

Drilling  and  Fitting  Journal  Bearings. 

Planing  Side  Frames. 

Slotting     " 

Drilling     " 

Cutting  off  Axles. 

Turning  Axles. 

Fitting  Axles  into  Wheel  Center. 

Slotting  Fqualizer. 

Drilling 

Planinsi  Pedestal  Braces. 

Drilling 

Planing  Cross  Braces. 

Drilling 

Spring  Hanger. 
Turning      "  "         Pin. 

Drilling 

Boring       Steel  Tires. 
.Shrinking 
Building  Truck  (Complete). 

ENGINE    FRAMES. 

Pedestal  Blocked  at  furnace. 
Trimmed  at  forge. 
Back  End  Frame  at  furnace. 

"     Brace  Frame  at  furnace. 
Front  Brace  Frame  at  furnace. 
Welding  Frame. 
Frame  Tongue  at  furnace. 

"  "        "  forge. 

Intermediate  Brace  at  forge. 
Pedestal 

Collar  Bolt  at  forge. 

Wedge 

"     Guard  at  forge. 
Frame  and  Boiler  Brace 
Throat  Brace  at  forge. 
Frame  Brace  I'X  X  S'A  at  forge. 

"      I.;;  X  3      "     " 
Boiler  Liner  at  forge. 
Tail  Brace  Top  at  forge. 

Bottom  at  forge. 
Friction  Wedge  at  forge. 
Frame  Clamp  9  X  H  at  forge. 
"       SX  H  "      " 

Molding  Step  under  Tail  Brace. 

Pedestal  Shoe. 

Wedge. 

Friction  Casting. 
Planing  Frames. 
Slotting 

Fitting  up  Frames. 
Setting    '■ 

Drilling  and  Applying  Clamps. 
Planing  Frame  Tongue. 
Slotting 

Planing  Intermediate  Brace. 
Slotting 

Planing  Pedestal  Brace. 
Slotting 

Planing  Tail  Brace. 
Slotting     " 

Planing  Friction  Casting. 
Drilling 

Planing        ||  Wedge. 

Drilling 
Planing  Boiler  and  Frame  Brace. 

Throat  Brace. 

Frame 


Pedestal  Shoe. 
Drilling 

Tapping        "  '" 

Planing  Wedge. 

Drilling  Steps. 
Tapping      " 


X  S'A- 

X  3- 


CYLINDERS. 

Making  Cylinder  Cores. 

Head  Cores. 
e,"  "  "     Casing  Core. 

Molding  Cylinder.  ~Z::i  ^ 

Front  Cylinder  Head. 
Back 
I'-        Front        "sJ'C   Casing. 
Back         '■  ta" 

Center  Casting. 

Turning       " 

Boring 

Drilling        " 

Boring  Cylinder. 

Planing 

Milling         " 

Drilling 

Tapping       "  for  Studs. 

Grinding       "  "   Back  Heads. 

Chipping  and  Fitting  for  Smoke  liox. 

Drilling  for  Bolts. 

Mounting  Cylinders  and  Fastening  to  Frames. 

F"itting  Studs  in  Cylinders. 

Turning  Front  Cylinder  Head. 

Back  I' 

Boring        " 
Drilling 
Turning  Front  Cylinder  Casing. 

and  Boring  Back  Cylinder  Casing. 
Working  Cylinder  Lagging. 
Putting  on  Cylinder  Lagging. 
Making  Cylinder  Casing. 
Putting  on  Cylinder  Casing. 
Making  and  Putting  on  Copper  Joint. 

CYLINDER  COCKS. 

Molding  Cylinder  Cock. 

Handle  for  Cylinder  Rods. 

Forging  Set  of  Cylinder  Cock  Rigging. 

Turning  Cylinder  Cock. 

"  "  "       Valve. 

'•       Shaft. 
"  ■•  "       Arm. 

Pins. 
Fitting  up  Cylinder  Rigging  Complete. 

STEAM    CHEST. 

Molding  Steam  Chest. 

"       Cover. 
Casing. 
4.  ..  "  '■       Cover. 

Gland. 
Slide  Valve. 
Balance  Plate. 
Side  Strips. 

Forging  Valve  Yoke. 

"      Stem  (socket)  End. 
"     (boss)  End. 

Planing  Steam  Chest. 

Boring 

Planing       "_  '"         Cover. 

" '  ''"^  and  Tapping  Steam  Chest  for  Relief  Valve. 

Planing  Valve. 

Strips. 
Fitting  up  Valve. 
Turning  Valve  Yoke. 
Planing 
Slotting 
Fitting  up  Valve  Yoke. 

Key  in  Valve  Stem. 
Turning  Front  End  Valve  Stem. 

Back 

Valve  Stem  after  Welding. 
Making  and  Putting  on  Copper  Joint. 
Fitting  up  Steam  Chest  and  Covers, 
on  Casing  and  Lids. 
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PISTON. 

Molding  Piston  Head. 
Packing  Hulls, 
Piston  Gland. 
,    [li"        Brass  Nut. 
"        Bushings. 

Forging  Piston  Rod. 

Turning  Piston  Head. 

and  Cutting  Thread  in  Nut. 
"        Gland. 

Piston  Rod. 
Cutting  Key-way  in  Piston  Rod. 
Fitting  Rod  to  Cross  Head, 
in  Piston  Key. 


GUIDES. 

Molding  Top  Guide. 

Bottom  Guide. 
;  "        Guide  Oil  Cup. 

Forging  Guide  Yoke  Brace. 
"      Blocks. 
"      Bolts. 

Planing  Guide  Yoke. 

Slotting       "  " 

Boring         "  " 

Drilling       " 

Setting 

Planing 

Slotting        " 

Drilling 

Planing 

Turning 

Drilling 

Milling 

Turning 


Blocks. 


Block  Washer. 


Fitting  in  Guide  Block  Key. 
Turning  Oil  Cup. 
Fitting  up  Guides. 

[CROSS-HEAD. 

Molding  Cross  Head. 
Forging       "         "       Key. 
Steel  Set  Screw. 

Boring     '  Cross  Head. 

Planing 

Slotting 

Turning 

Drilling 

Babbitting 

Fitting  up 

ROCKER. 

Molding  Rocker  Box,  Right. 

"     ^^^'• 

Forging  Rocker  Pin. 

Planing       Rocker  Box. 

Drilling 

Boring 

Planing  "  "     to  lit  Frame. 

Laying  off 

Fitting 

Turning 

Fitting 

Boring 

LIFTING   SHAFT. 

Molding  Lifting  Shaft  Stand. 

Forging       "  "      Solid. 

Turning 

Drilling 

Fitting 

Planing 

Boring 

Drilling 


Rod. 


Stand, 


VOLUTE   SPRING. 

Forging    Volute  Spring. 
Fitting  up 

LINKS. 

Molding  Link  Die. 

'•     Block. 

Forging  Links. 
Hanger. 
Link  Saddle. 
Die  Pin. 
Link  Hanger  Pin. 

Planing  Link. 

Die. 

Block. 
Drilling  Link. 
Fitting  Links  together. 
Radiusing  Links. 
Boring  out  Die. 
Drilling 
Planing  Saddle. 
Drilling       " 
Planing  Die  Block. 
Drilling  Links. 
Fitting  Bolts. 
Turning  Hanger. 
Drilling 
Slotting         " 
Fitting  up  Links,  and  all  Connections. 

ECCENTRIC. 

Molding  Eccentric. 

Strap. 
Oil  Cup. 

Forging  Eccentric  Hook,  Foot. 
Jaw. 
"       Center  Piece. 
;■  "  Bolts. 

Hook   Jaw  Bolts. 
Feet  Bolts. 
Welding        "  "       and  Jaw. 

Planing  Eccentric. 

Drilling  " 

Fitting  " 

Boring  and  Turning  Eccentric. 

Slotting  Eccentric. 

Fitting  in  Set  Screws. 

Planing  Eccentric  Strap. 

Drilling 

Fitting  "  " 

Turning 

Planing  "         Hook  Jaw 

Slotting 

Drilling 

Planing  "  "       Feet. 

Drilling 

Slotting  " 

Turning  "         Oil  Cup. 

REVERSE    BAR. 

Forging  Lead  Bar  Ends. 

Reverse  Bar  Rigging. 
"  "  "    Trigger. 

"  "  "    Strap. 

"     Rack. 
"    Brackets. 

"'    Stand. 
"  "     Bushing. 

••    Handle. 

Slotting  Lead  Bar  Ends. 

Planing 

Drilling      "       " 

Turning  Reverse  Bar  Ends. 

Slotting 


Welding 
Molding 
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Planing  Reverse  Bar  Trigger 
"    Rack. 
"  "  "    Clamp. 

Filling  up  Reverse  Bar. 

It  will  be  seen  that  this  classification  is  a  very  complete 
one,  including  the  work  of  all  descriptions,  ll  will  be 
continued  in  the  next  number. 

(TO    HE   CONTINUED.) 


AN  EXPERIMENTAL    LOCOMOTIVE  BOILER. 


The  sketches  given  herewith  show  an  experimental  loco- 
motive boiler  built  by  the  Eastern  Railroad  of  France, 
from  Ihe  design  of  M.  Flamand,  Consulting  Engineer  of 
the  company.  Fig.  i  is  a  longitudinal  section  ;  fig.  2  a 
half  cross-seclion  through  the  tire-box,  and  fig.  3  a  half 
section  through  the  barrel. 

."Ks  will  be  seen  from  the  drawings,  the  barrel  of  the 
boiler,  which  is  46  in.  in  diameter,  is  entirely  filled  with 


quantity  of  air  needed  to  obtain  the  maximum  useful 
effect  with  different  varieties  of  coal. 

Frequent  analyses  by  the  Orsat  apparatus  of  the  gases 
which  escape  into  the  chimney  will  permit  us  to  ascertain 
whether  all  the  air  has  been  properly  employed  in  burning 
the  coal. 

Heretofore  only  natural  draft  has  been  used  with  chim- 
neys of  a  height  varying  from  30  m.  to  40  m.  A  chimney 
of  30  m.  is  sufficient  to  produce  a  draft  of  0.016  to  0.018 
m.  with  gases,  the  temperature  of  which  varies  from  200" 
to  230  C.  To  obtain  a  stronger  draft,  it  is  necessary  to 
increase  the  height  considerably.  Thus  a  chimney  of  45 
m.  gives  only  a  draft  of  0.025,  ^"d  'he  capacity  with  an 
equal  section  is  only  one-sixth  greater  than  that  of  a  chim- 
ney of  30  m.  Tliis  shows  that  it  is  better  to  increase  the 
section  than  the  height,  the  capacity  increasing  proportion- 
ally to  the  square  of  the  diameter.  We  should  only  resort 
to  an  increase  of  height  in  those  cases  where  high  ground 
or  a  neighboring  high  building  forces  us  to  do  so  in  order 
to  prevent  injury  to  the  draft.  With  stationary  boilers 
nothing  has  been  said  of  the  forced  draft  which  is  used  on 
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tubes  ;  there  are  304  in  all,  1.57  in.  in  diameter  and  10  ft. 
2  in.  long.  The  upper  barrel  or  steam-drum  is  connected 
with  the  outer  fire-box  casing  at  the  rear  end  and  has  also 
three  connections  with  the  main  barrel  ;  it  is  30J  in.  in 
diameter  and  9  ft.  11}  in.  long.  The  usual  water  level  is 
just  below  the  center-line  of  this  upper  barrel. 

It  is  claimed  that  this  form  of  boiler,  taking  all  its  heat 
from  the  fire-box  and  tubes  directly,  will  utilize  a  larger 
proportion  of  the  heat  than  the  ordinary  locomotive  type, 
and  will  not  require  any  form  of  superheater  or  return 
tubes. 

The  boiler  shown  was  built  for  an  old  locomotive  of  the 
Crampton  pattern — which  still  finds  some  favor  in  France 
— and  was  worked  at  a  service  pressure  of  145  lbs.  It  has 
been  in  use  about  18  months,  and  the  results  obtained 
have  been  so  good  that  the  company  is  now  building  12 
boilers  of  the  same  pattern  for  new  locomotives. 


NOTES   ON    COMBUSTION. 


By  C.  Chomienne,  Engineer. 


(Continued  from  page  549.  Vot.  LXV.) 


KEC.\PITULATION. 

The  use  of  an  anemometer  with  each  fire-box  will  en- 
able us  to  determine  the  draft  at  each  moment  of  the  com- 
bustion, and  to  ascertain  at  the  same  time  the  precise 


railroads  and  with  marine  boilers.  This  forced  draft 
serves  to  increase  the  activity  of  combustion,  but  is  not 
economical  because  the  gases  escape  at  a  very  high  tem- 
perature in  consequence  of  the  rapidity  with  which  they 
are  forced  through  the  boiler,  and  which  prevents  them 
from  giving  up  a  sufficient  proportion  of  their  heat. 

In  locomotive  boilers,  for  instance,  where  the  draft  cor- 
responds to  0.025  to  0.075.  'he  temperature  of  the  gases  in 
the  smoke-box  varies  from  290'  to  350  C.  for  boilers  of 
the  ordinary  size,  which  indicates  a  loss  of  between  12  and 
14  per  cent. 

As  to  blowers,  either  steam  or  air,  they  have  the  fatal 
effects  of  introducing  complication  in  the  firing  and  of 
consuming  steam  in  such  quantity  that  so  far  none  of  them 
have  given  the  economical  results  hoped  for.  It  is  the  case 
w-ith  these  blowers  that  they  have  produced  a  mixture  of 
gases  which  tends  to  facilitate  combustion,  but  at  the  same 
time  the  gases  are  cooled,  which  tends  to  arrest  the  com- 
bustion ;  and  it  is  because  of  this  contradiction  that  few 
of  them  have  given  good  results. 

To  sum  up  :  if  we  wish  to  save  considerable  quantities 
of  coal,  it  can  only  be  done  by  removing  from  the  IJoiler  the 
other  causes  of  incomplete  combustion  which  are  much 
more  considerable  than  those  resulting  from  the  waste 
through  the  smoke.  .'\t  the  same  time  we  should  not  neg- 
lect the  advantages  of  consuming  this  smoke. 

We  must  never  forget  that  the  result  obtained  from  a 
boiler  varies  according  to  the  quality  of  coal,  the  form  of 
the  apparatus,  and  lastly  the  experience  and  capacity  of 
the  firemen.  From  careful  experiments  made  in  Alsace 
and  in  Belgium,  it  was  pretty  well  shown  that  the  type  of 
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boiler  has  not  the  excessive  importance  which  has  been 
sometimes  attached  to  it.  To  obtain  a  good  result,  it  is 
not  wise  to  require  an  excessive  amount  of  work  from  the 
boilers.  The  principal  point  is  to  have  a  proper  propor- 
tion of  heating  surface,  and  it  is  the  selection  of  this  pro- 
portion which  constitutes  the  chief  point  of  merit  in  a 
steam  generator. 

For  a  manufacturing  establishment  other  points  must 
be  taken  into  account,  including  the  price  or  cost  of  set- 
ting, ease  in  cleaning  and  repairs  ;  these  things  are  often 
forgotten  or  not  sufficiently  considered.  For  large  boilers 
in  manufacturing  establishments  the  combustion  which 
has  given  the  best  results  is  generally  included  between 
I  kg.  and  1.5  kg.  of  carbon  per  square  meter  of  heating 
surface  per  hour,  and  the  ratio  between  the  grate  area  and 
the  heating  surface  should  be  about  i  :  50. 

In  firing  the  stirring  up  and  cleaning  of  the  fire  should 
be  done  at  the  proper  time.  The  passages  to  the  chimney 
and  the  outside  of  the  boiler  should  be  cleaned  frequently, 
as  a  rule  not  less  than  twice  a  month.  A  loss  in  efficiency 
will  be  noticed  at  once  if  the  exposed  surfaces  are  left  to 
be  covered  by  soot  and  cinders.  The  quantity  of  this  de- 
posit depends  largely  upon  the  quality  of  the  coal,  and 
strong  draft  will  increase  the  amount.  In  semi-tubular 
boilers,  the  tubes  should  be  cleaned  out  frequently — where 
possible,  every  day. 

The  frequency  of  the  cleaning  required  for  the  inside  of 
boilers  depends  entirely  upon  the  nature  of  the  water  used; 
and  no  general  rule  can  be  given,  although  it  may  be  said 
that  with  good  water  probably  three  or  four  times  a  year 
would  be  sufficient.  Where  there  are  no  calcareous  de- 
posits it  will  only  be  necessary  to  draw  off  any  mud  or 
sediment  which  may  be  deposited. 

It  may  be  said  here  that  the  purification  of  the  water  be- 
fore feeding  to  the  boiler  seems  to  be  a  much  better  and 
more  rational  method  than  to  employ  boiler  compounds  or 
other  methods  for  preventing  deposits.  It  is  easier  to 
make  the  water  pure  than  to  get  rid  of  its  defects  after- 
ward. 

With  ordinary  stationary  boilers,  the  dampers  should 
not  be  kept  too  wide  open,  the  most  common  fault  among 
firemen  being  a  desire  to  get  a  strong  draft  which  will  per- 
mit them  to  leave  the  fire  more  to  itself,  and  to  charge 
more  coal  at  a  time,  wrongly  supposing  that  in  this  way 
their  work  is  made  easier.  In  charging  coal  it  should  be 
thrown  on  the  grate  alternately  to  right  and  left,  thus 
securing  an  equal  spreading  of  the  coal  over  the  surfaces 
of  the  grate.  With  small  charges  we  approach  almost  to 
continuous  feed  and  the  fire  will  burn  much  more  rapidly. 
In  large  boilers  the  fire-box  should  be  charged  at  intervals 
of  from  8  to  12  minutes,  care  being  taken  that  the  fire- 
doors  are  not  left  open  too  long.  Between  the  times  of 
charging,  when  the  coals  are  of  a  coking  quality,  the  fire- 
man should  look  at  his  fire-box,  break  up  lumps  which  are 
brought  together,  and  see  that  his  fire  is  as  even  as  possi- 
ble, by  filling  up  vacant  spots  or  places  where  the  fire  is 
low  and  air  can  pass  through  too  easily. 

Dry  coals  do  not  coke  or  run  together.  The  lumps  pre- 
serve the  forms  and  intervals,  and  as  the  air  passes  through 
it  more  easily,  we  can  use  a  greater  thickness  of  fire. 
With  these  coals  we  need  a  directly  opposite  treatment  to 
the  oily  coals,  and  the  fire  should  not  be  stirred  up  too 
often.     If  it  is,  too  much  is  lost  in  the  ashes. 

The  thickness  of  the  fire  should  correspond  with  the 
draft  in  order  to  secure  complete  combustion  without  any 
excess  of  air.  It  should  be  determined  with  care,  taking 
into  account  the  kind  of  coal  and  the  draft.  If  we  assume 
a  consumption  of  75  kgs.  of  coal  per  square  meter  of  grate 
per  hour,  with  charges  at  intervals  of  10  minutes,  the 
quantity  of  coal  would  then  be  about  12.5  kg.  to  the  square 
meter  of  grate  at  each  charge. 

These  are,  we  believe,  the  conditions  which  we  ought  to 
try  to  realize  with  any  system  of  fire-box.  By  following 
these  ideas,  we  can  obtain  a  considerable  economy  ;  espe- 
cially when  re-heaters  are  used,  we  increase  the  power  of 
the  boilers,  and  by  employing  a  sufficient  quantity  of  air 
and  the  proper  mixture  of  combustible  gases,  we  will  at- 
tain an  almost  complete  freedom  from  smoke. 

We  may  add  that  it  is  indispensable  that  the  coal  should 
be  stored  in  a  covered  shed,  for  if  it  is  too  much  exposed 


the  vapor  of  water  absorbed  will  prevent  or  decrease  in 
part  the  combustion  of  the  gases.  Certain  coals,  chiefly 
those  known  as  gas  coals,  when  exposed  to  the  air  undergo 
a  rapid  alteration,  the  combustible  gases  being  disengaged 
and  their  heating  power  is  then  considerably  decreased. 
Such  coal  should  be  used  as  soon  as  possible  after  it  is 
mined.  This  disengagement  of  the  gases  sometimes 
amounts  to  a  sort  of  slow  combustion. 

SPONTANEOUS  COMBUSTION. 

A  theory  recently  presented  by  Professor  Vivian  Lewis, 
in  London,  differs  from  that  heretofore  adopted  in  Eng- 
land, but  it  agrees  with  that  of  M.  Fayol,  Engineer  of  the 
Commentry  Coal  Mines,  which  was  submitted  to  the  Min- 
ing Congress  at  Paris  in  187S.  He  claims  that  coal  pos- 
sesses in  a  very  high  degree  the  property  of  condensing 
gases  on  its  surface,  in  proportions  which  vary  according 
to  the  nature  of  the  coal,  its  state  of  division  and  its 
density. 

Freshly  mined  coal  has  not  a  constant  absorptive  power, 
but  it  can  retain  at  least  1.25  times  its  own  volume  of  oxy- 
gen, and  sometimes  three  times.  This  action,  which  is 
very  rapid  at  first,  becomes  gradually  reduced,  and  varies 
with  the  temperature.  It  is  purely  mechanical  in  its  na- 
ture, is  accompanied  by  the  production  of  some  heat,  and 
depends  upon  the  extent  of  the  surface  exposed.  The  oxy- 
gen when  condensed  in  the  pores  of  the  coal  will  quickly 
combine  with  the  carbon  and  hydrogen  of  the  coal,  which 
it  converts  into  carbonic  acid  and  vapor  of  water.  The 
heating  of  the  mass  contributes  to  the  quickness  of  this 
process  and  increases  little  by  little  ;  especially  if  this 
action  takes  place  at  a  certain  depth  below  the  surface  of 
the  mass,  it  is  easy  to  comprehend  that  fire  may  break 
out  in  the  center  of  a  pile  or  a  cargo  of  coal  without  notice. 

The  experiments  of  Mr.  Fayol  prove  that  all  coals  ex- 
posed to  the  air  absorb  oxygen,  and  this  absorption  is 
always  followed  by  a  more  or  less  sensible  change  in  its 
composition. 

Coal  in  large  lumps  does  not  heat  even  when  it  is  piled 
up  to  a  considerable  height.  Small  or  broken  coal  will 
take  fire  spontaneously  when  it  is  in  a  large  pile.  It 
seems  to  be  a  little  less  inflammable  when  it  has  been 
washed.  The  ordinary  mixture  of  lumps  and  small  coal 
which  is  generally  called  "  run  of  mine"  is  about  the  same 
as  washed  coal.  In  dust  or  slack  coal  will  take  fire  a  little 
less  easily  than  the  run  of  the  mine. 

The  heating  is  in  almost  direct  relation  with  the  height 
and  the  volume  of  coal  in  the  pile.  If  the  pile  is  small  the 
temperature  will  increase  to  a  certain  degree,  depending 
upon  circumstances,  and  will  then  remain  stationary  and 
finally  will  slowly  diminish.  There  is  no  example  on 
record  of  a  pile  of  less  than  2  m.  in  height  taking  fire,  and 
the  temperature  will  seldom  pass  50°  C.  On  the  other 
hand,  when  the  height  is  over  4  m.,  spontaneous  combus- 
tion is  almost  sure  to  come  after  a  certain  time. 

The  temperature  increases  gradually,  and  in  the  course 
of  the  third  month  some  steam  will  be  given  off  by  the 
pile  ;  then  colorless,  but  strongly  odorous  gas,  while  some 
days  afterward  smoke  will  appear  at  a  point  at  about  half 
the  height  of  the  pile. 

The  best  method  of  preserving  coal  from  deterioration 
consists  in  exposing  it  as  little  as  possible  to  the  air  and 
keeping  it  at  a  low  temperature.  The  absorption  of  the 
oxygen  by  the  coal  increases  rapidly  as  the  temperature 
rises,  being  about  ten  times  as  quick  at  100°  C.  as  at  the 
ordinary  temperature.  Dampness  prevents  the  heating 
rather  than  favors  it,  since  washed  coal  when  piled  up  in 
a  damp  state  changes  and  heats  less  than  before  ;  but 
where  the  coal  is  in  large  lumps  dampness  may  exercise 
an  indirect  action  by  breaking  up  these  lumps  and  facili- 
tating their  reduction  to  dust.  Coals  are  generally  more 
inflammable  as  they  are  lighter,  more  porous  and  richer  in 
volatile  matters.  Coals  having  much  pyrites  change  but 
little  at  the  ordinary  temperature,  but  the  action  is  in- 
creased in  damp  air.  The  order  of  inflammability  of 
different  coals  and  the  temperatures  at  about  which  they 
will  take  fire  maybe  set  down  as  follows  :  i.  Lignite,  150' 
C.  ;  2.  Gas  ccals,  200°  C.  ;  3.  Dry  coals  with  short  flame 
or  coking  coals,  250°  C.  ;  4.  Anthracite,  above  300°  C. 
(to  be  continued.) 


Vol.  LXVI,  No.  I.] 


ENGINEERING    JOURNAL. 


^  27 


TESTING   A  COMPOUND    LOCOMOTIVE    IN    EX- 
PRESS SERVICE. 

Some  tests  have  recently  been  made  with  a  compound 
locomotive  built  by  the  Rhode  Island  Locomotive  Works, 
and  designed  for  makinjj  f.ist  time  on  trains  with  few 
stops.  This  locomotive — No.  2,600— is  ot  the  two-cylin- 
der type,  provitled  with  the  intercepting  valve  used  by  the 
Rhode  Island  Works.  This  valve  is  so  arranged  that  when 
the  throttle  valve   is  opened  at  starting,  steam  from  the 


The  general  results  of  these  tests  are  given  in  Tables  II 
and  III  herewith.  On  the  second  one  the  water  used  was 
measured;  this  was  not  done  on  the  others,  chielly  on  ac- 
count of  the  delay  and  difliculty  caused  when  taking  water 
on  the  road.  The  coal  used  on  this  road  was  ordinary 
bituminous,  about  half  lumps. 

On  the  Boston  &  Albany  the  service  was  very  different, 
being  over  a  road  with  many  steeii  grades  and  bad  curves, 
some  of  the  latter  occurring  on  the  worst  grades.  The 
speed  on  down  grades  is  restricted  by  rule  to  42  miles  an 


COMPOUND   LOCOMOTIVE.    RHODE   ISLAND   LOCOMOTIVE   WORKS. 


boiler  is  admitted  directly  into  the  low-pressure  cylinder, 
this  admission  ceasing  when  a  predetermined  pressure  in 
the  receiver  has  been  reached  by  e.xhausts  from  the  high- 
pressure  cylinder.  The  engine  thus  has  the  advantage  of 
working  with  high-pressure  steam  in  both  cylinders  in 
starting,  and  the  valve  is  also  arranged  so  that  the  engineer 
can  change  from  compound  to  simple  working  at  will. 

The  results  of  these  tests  have  been  published  by  the 
Rhode  Island  Works  in  a  very  complete  form.  We  give 
herewith  a  condensed  summary  of  the  results,  space  pre- 
venting the  use  of  the  complete  tallies  and  other  interesting 
data. 

Two  tests  were  made  on  the  New  York,  Providence  & 
Boston,  and  two  on  the  Boston  &  Albany  Railroad,  the 
compound  No.  2,600  being  run  on  each  road  with  an  en- 
gine as  nearly  as  possible  of  the  same  capacity.  The 
dimensions  are  given  in  the  table  below  : 

Table  I.   Comparative  Dimensions  of  Locomotives. 


Fuel  used 

Cylinder,  High-pressure 

'*  Low-pressure 

Drivers,  diameter 

Boiler,  diameter  of  barrel .... 
**       outside  di.*meter  of  tubes 
**       number  of   tubes.   ... 

'*      length  of  tubes.  

Grate,  style  of 

"      size  of 

"     area 

Heating  surface,  fire-box 

"  *'         tubes 

"  "         total 

Ratio  of  grate  area   to   heating 

surface 

Weight  in  working  order 

"       on  drivers 

'*        on  truck 


Compound, 
No.  2,600. 


N.    y.,    Prov. 
&B.,No.34. 


Soft  coal. 

18  X  24  in. 

28  X  24  in. 

78  in. 

52  in. 

2  in. 

214 

10  ft.  to  in. 

C't  i'n  r'k'g. 

78H'<34j|in. 

18.65  sq.  ft. 

*lS7-57  5q.  ft. 

1,086.26  sq.ft. 

1,243.83  sq.ft. 

1:66.69 
103,230  lbs. 
66,520  lbs. 
36,710  lbs. 


Soft  coal. 
18x24  in. 


72  in. 

52  in. 

2  in. 

200 

II  ft.  10^  in. 

C't  i'n,  r'k'g. 

72^8x34^  '■>■ 

17.72  sq.  ft. 

120.95  sq.  ft. 

1,115.68  sq.ft. 

1,236.63  sq.ft. 

1:69.78 
91,250  lbs. 
60,200  lbs. 
31,050  lbs. 


Bost.     &     Al- 
bany,   Nos. 
173  &  136. 


Soft  coal. 
18  X  22  in. 

70  in. 

52  in. 

2  in. 

221 

II  ft.  o  in. 

C't  i'n  r'k'g. 

7iHx35Kin- 

17.41  sq.  ft. 

116.78  sq.  ft. 

1,119.84  sq.  ft. 

1,236.62  sq.ft. 

1:71.02 
91,000  lbs. 
61,500  lbs. 
29,500  lbs. 


*  Including  19.63  sq.  ft.  fire-brick  lubes. 


On  the  New  York,  Providence  &  Boston  the  conditions 
were  very  nearly  those  for  which  No.  2,600  was  specially 
designed.  The  road  is  64  miles  long,  with  a  rolling  pro- 
file, there  being  grades  each  way  from  0.5  to  i  per  cent., 
while  the  line  is  practically  straight.  On  this  road  the 
trains  hauled  were  through  passenger,  in  the  first  test  con- 
sisting of  seven  and  in  the  second  of  six  cars  ;  only  one 
regular  stop  was  required  on  each  trip. 


hour,  limiting  the  amount  of  time  which  can  be  made  up. 
On  this  road  many  e.\tra  stops  and  slowings  were  required 
in  passing  freight  trains,  and  because  repairs  to  the  track 
were  in  progress  at  different  points.  The  compound  was 
run  here  with  two  different  locomotives,  but  both  were  of 
the  same  dimensions  throughout,  and,  as  nearly  as  possi- 
ble, in  the  same  condition.  The  coal  used  on  this  road 
was  the  best  quality  of  Pocahontas,  W.  Ya..  well  mixed 
v.'ith  lumps. 

In  all  the  trials  the  competing  engines  were  run  on  the 
same  trains,  the  same  number  of  days,  with  the  conditions 
as  nearly  alike  as  possible,  enough  days  being  taken  to 

Table  H.    Summ-\rv  of  New  York,  Providence  &  Boston  Test  No.  i. 
Three  Round  Trips  between  Providence  and  New  London. 


Total  car  mileage 

"      co;)l  consumption 

.Average  amount  of  c0.1l  used  percar  mile. . . 

Percent.ige  of  coal  suved 

Average  running  time,  Prov.  to  N.  London 

"  "  *'       N.  London  to  Prov. 

Average  miles  per  hour,  Prov.  to  N.  London 

*'  "      "        **      N.  London  to  Prov. 


Compound, 

No.  2,6oo. 


2,752 

9.17  tons. 

6.66  lbs. 

25. 2  per  cent. 

I  hr.  39.6  min. 

1  hr.  44.0  min. 

38.63 

37-21 


N.    Y.,    Prov. 
B.,  No.  34. 


2,752 

12.27  tons. 

8.91  lbs. 

I  hr.  38.6  min. 

I  hr.  39.0  min. 
39-25 
38.88 


Schedule  running  time  from  Providence  to  New  London,  64  miles  :  i  hr.  40  min. 
'*  "  "         '*      New  London  to  Providence,  64  miles  :  i  hr.  41  min_ 

Table  III.    Summary  of  New  York,  Providence  &  Boston  Test  No.  2. 
Six  Round  Trips  between  Providence  and  New  London. 


Total  car  mileage 

Total  coal  consumption 

Average  amount  of  coal  used  per  car  mile 

Percentage  of  coal  saved 

Averoge  running  time,  Prov.  to  N.  London 

"  "  '*       N.  London  to  Prov, 

Average  miles  per  hour,  Prov.  to  N.  London 

*'  "       "         *'     N.  London  to  Prov, 

Water  evaporated  in  boiler 

*'       used  in  cylinders 

Percentage  of  water  saved,  used  in  cylinders 
Lbs.  water  evaporated  per  lb.  of  coal 


Compound,      N.  Y..  P.  &  B., 
No.  2,600.  No.  34. 


4,608 

r 4,608 

13.59  tons. 

15.90  tons. 

5.9  lbs. 

6.9  lbs. 

14.52  percent, 
t  hr.  30.7  min. 

1  hr.  31.0  min. 

1  hr.  27.0  min. 

I  hr.  27.3  min. 

43-04 

42.S4 

44  84 

44-72 

23,812  galls. 

25,140  galls. 

23,706      " 

2S.°87      " 

5.50  per  cent. 
7.30    lbs.    from 

6.59  its.     from 

53-25''- 

43-2°- 

Schedule  running  time,  Prov.  to  N.  London,  64  miles  :  i  hr.  35  min.;  i  stop. 
"  '*  '*^t  N.  London  to  Prov.,  64  miles  :  1  hr.  35  min.;  x  stop. 
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Table  IV.    Summary  of  Tests  on  Boston  &  Albany  Railroad. 
Test  No.  I.     Nine  Round  Trips  between  Boston  and  Springfield,  Trains  to 

and  18. 

Test    No.    2.     Seven    Round   Trips  between  Boston  and  Springfield,  Trains 

83  and  50. 


Total  car  mlle.tge 

Total  coal  consumption. 
Av.  am.  of  c'l  per  car  m. 
Percentage  of  coal  saved 
Av.  run.  time,  B.  to  S.. 

"  "  •'  S.  to  B.. 
Av.  m.  per  hour,  B.  toS. 

"     "     "         "      S.  toB. 


Test  No.  i. 


Compound, 
No.  2,600. 


8,613.5 

29.0  tons. 

6.73  lbs. 

28.63? 

h.  37.7  m. 

h.  39.5  m. 

37.51 

36.32 


Host.  &  Alb. 
No.  136. 


8,372 .5 

39.5  tons. 

9.43  lbs. 


2h.  36  5  m. 

2h.  43.5111. 
37.75 
36.20 


Test  No.  2. 


Compound, 

Host.  &  Alb. 

No.  2,6cxj. 

No.  173. 

8.565 

8,718 

23.5  tons. 

30.5  tons. 

5  48  lbs. 

6.99  lbs. 

21.60^ 

2  h.  37.4  m. 

2h.  37.J  m. 

2h.  39.0  m. 

2  h.  38.0  m. 

.37-53 

37-59 

37-18 

37.39 

Test  No.  i.  Schedule  Running  Time  :  Boston  to  Worcester,  44  miles,  68 
min.;  Worcester  to  Charlton,  13.5  miles,  24  min.;  Charlton  to  Springfield,  41 
miles,  65  min.;  total,  including  stops,  98.5  miles,  2  hrs.  49  min.  Return 
trip  :  Springfield  to  Charlton,  74  min.;  Charlton  to  Worcester,  23min.;  Wor- 
cester to  Boston,  70  min.;  total,  2  hrs.  49  min. 

Test  No.  2.  Schedule  running  time  •  Boston  to  Worcester,  70  min.;  Wor- 
cester to  Charlton,  24  min.;  Charlton  to  Springfield,  64  min.;  total,  2  hrs.  41 
min.  Return  trip  :  Springfield  to  Charlton,  69  min.;  Charlton  to  Worcester, 
22  min.;  Worcester  to  Boston,  68  min.;  total,  including  stops,  2  hrs.  49  min. 

secure  a  fair  average.  The  same  engineer  handled  each 
engine.  The  engineers  in  each  test  had  no  previous  ex- 
perience with  the 
compound,  but  were 
regular  runners  on 
the  simple  engine.  In 
every  way  the  test  was 
fairly  conducted.  The 
results  can  be  seen  in 
the  tables  given. 

In  view  of  the  re- 
sults obtained,  the 
builders  claim  for 
this  type  of  engine  a 
saving  of  15  to  25  per 
cent,  in  fuel.  They 
also  claim  that  the 
compound  engine 
runs  easily,  with  light 
oil  consumption  ;  that 
there  is  a  remarkable 
freedom  from  cinders 
and  black  smoke,  ow- 
ing to  the  smoother  and  quieter  exhaust.  The  ability  to 
run  as  a  simple  engine,  as  noted  above,  enables  it  to  be 
run  with  either  cylinder  singly,  in  case  of  a  break-down, 
with  no  more  trouble  than  an  ordinary  engine. 


the  tail  were  continuous  and  resembled  the  supporting 
surfaces  of  a  bat.  The  arrangement  for  imparting  motion 
was  ingenious  but^futile,  becausejof  the  inefficiency  of  mus- 
cular power,  which  has  already  been  stated. 

In  1876  Mr.  F.  X.  Lamboley  patented  a  framework 
shaped  like  the  wings  of  a  bird,  and  covered  with  a  wire 
netting  to  which  birds'  feathers  were  fastened  so  as  to 
give  a  v;ilvular  action.  Human  power  was  relied  upon  to 
impart  motion  through  .\  trapeze-bar  and  platform,  and  of 
course  it  would  prove  inadequate. 

In  1877  Mr.  M.  II.  Mtirrell  patented  an  apparatus  con- 
sisting of  a  pair  of  pivoted  side  wings  and  a  tail,  to  be 
also  operated  by  man  power.  The  wings  were  furnished 
with  slats  similar  to  those  of  a  Venetian  blind  to  close  on 
the  down  stroke,  and  open  when  going  up.  An  investi- 
gation of  what  others  had  attempted  would  probably  have 
saved  the  inventor  some  misspent  time  and  ingenuity. 

So  little  has  been  effected  with  flapping  wings  that  a 
number  of  American  inventors  seem  to  have  turned  their 
attention  to  various  arrangements  of  revolving  vanes. 
Of  these  A.  P.  Keith  patented,  in  1870,  an  aerial  car  with 
paddle-wheels  revolving  in  a  transverse  plane,  for  the  pur- 
pose of  lifting  and  propelling.  Tlioinas  Green  patented, 
in  1S73,  an  apparatus  with  two  wheels,  each  with  four 
revolving  blades  passing  through  the  air  flatwise  on  the 
down  stroke  and  edgewise  on  the  up,  and  M.  H.  Baldwin 
patented,  in  1890,  an  aerial  vessel  in  which  weight  is  to 
iDe  supported  by  a  set  of  wheels  containing  feathering 
vanes  ;  the  wheels  revolving  in  opposite  directions  on 
longitudinal  shafts.  All  of  these  are  worthless,  as  is  also 
the  patent  of  /.  M.   Wheeler  of  1887,  which  covers  the 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


{.Continued  from  page  1^1^  I'ot.  LXl^.) 


In  the  United  States  very  few  experiments  seem  to  have 
been  made  with  flapping  wings,  and  no  records  of  them 
are  attainable.  Investigation  is,  therefore,  limited  to  such 
proposals  as  have  been  patented,  and  it  is  found  that, 
aside  from  balloons,  less  than  30  flying  machine  patents 
have  been  taken  out,  of  which  four  are  for  flapping  wings. 

The  first  of  these,  in  order  of  date,  seems  to  have  been 
the  proposal  of  Mr.  W.  F.  Quinby,  who  patented,  in  1S69. 
an  apparatus  to  be  operated  by  man  power,  consisting  of 
a  pair  of  side  wings  and  a  tail,  all  to  be  flapped  by  a  series 
of  cords  attached  to  the  operator,  who  is  encased  in  a 
cuirass  which  maintains  the  wings  at  about  the  height  of 
his  waist.  The  surfaces  shown  in  the  drawings  are  quite 
insufficient  to  sustain  the  weight,  and'in  1872  Mr.  Quinby 
took  out  another  patent  for  a  modification  of  his  apparatus, 
in  which  he  added  dorsal  surfaces,  so  that  the  wings  and 


Fig.  22.— FROST— 1890. 

arrangement  of  a  number  of  oscillating  frames  superposed 
to  each  other  on  a  mast,  and  carrying  slats  similar  to 
those  of  a  Venetian  blind  ;  these  various  devices  only 
being  mentioned  to  illustrate  how  ingenuity  has  been 
wasted  upon  mechanical  details,  while  scarcely  any  atten- 
tion seems  to  have  been  given  to  the  devising  of  the  light- 
est possible  motive  power.  Each  fresh  inventor  of  winged 
machines  is  apt  to  imagine  that  his  predecessors  did  not 
succeed  because  they  did  not  hit  upon  the  right  method 
of  imitating  the  complicated  and  swift  motions  of  the 
birds.  Thus  Mr.  //.  Su/fon,  of  Australia,  communicated 
to  the  British  Aeronautical  Society,  in  1888,  that  experi- 
ment and  observation  had  convinced  him  that  the  tips  of 
the  bird's  wings  describe,  when  viewed  from  the  side,  the 
outline  of  an  inverted  cone  with  rounded  base,  instead  of 
the  figure  of  8  motion  described  by  Dr.  Pettigrew  and 
Professor  Marcy.  He  had  accordingly  made  a  model, 
driven  by  clockwork,  to  test  the  truth  of  his  theory.  This 
model  was  not  capable  of  free  flight  (steel  springs  and 
clockwork  being  much  heavier  than  rubber,  in  proportion 
to  their  stored  energy),  but  when  suspended  at  the  end  of 
a  counterweighted  lever,  resting  upon  an  upright  support 
with  a  ball-and-socket  joint,  it  flew  in  a  circumference  of 
about  12  ft.  by  the  flapping  action  of  the  wings.  By 
slightly  modifying  the  stroke  of  either  wing  it  was  made 
to  fly  from  right  to  left  or  from  left  to  right.  By  altering 
the  guide-rods,  which  governed  the  direction  of  the  stroke, 
it  could  be  made  to  fly  upward  at  any  desired  angle,  but 
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the  important,  the  vital  question  of  an  eflTicient  motor  was 
left  untoiuhed  by  the  inventor. 

Still,  e.irnest  attempts  are  occasionally  made  in  the 
direction  of  lij;ht  motors.  At  the  meeting  of  the  liritish 
Aeronautical  Society,  in  1890, 
a  photograph  was  shown  of  a 
steam-binl  machine,  designed 
and  nuilt  by  Mr.  E.  P.  Frost, 
which  is  represented  in  fig.  22. 
The  wings,  which  are  30  ft. 
from  tip  to  tip,  are  in  exact  im- 
itation of  those  of  the  crow, 
and  the  various  positions  which 
they  assume  during  a  strolce 
are  shown  in  the  picture.  The 
weight  of  the  machine,  includ- 
ing engine  and  boiler,  is  about 
650  lbs.  It  was  expected  to 
carry  in  addition  the  weight  of 
a  man  in  the^  air.  but  it  was 
said  that  the  maker  of  the  en- 
gine failed  in  his  contract  to 
secure  the  necessary  power, 
and  the  apparatus  did  not  lly. 

At  the  same  meeting  Mr. 
H.  MiddUton,  who  has  been 
advocating  for  several  years 
winged  apparatus  as  supe- 
rior, in  his  judgment,  to  aeroplanes,  exhibited  two  bird 
machines,  one  weighing  20  lbs.,  with  a  wing-spread  of 
nearly  12  ft.,  and  the  other  of  between  10  and  12  lbs. 
weight  with  a  wing-spread  of  some  9  Jt.  He  also 
showed  an  aeroplane  weighing  somewhatj  over  20  lbs., 
with  sustaining  planes  of  14  ft.  across  and  a  screw  of  4  (t. 
diameter,  in  order  to  compare  its  performance  with  those 
of  the  bird  machines.  Only  the  smaller  of  these  latter 
was  shown  in  action,  but  its  balance  was  not  properly 
adjusted,  and  although  it  raised  itself  from  the  sustaining 
horizontal  rope  during  the  first  few  strokes,  it  soon  rested 
again  upon  the  rope,  and  on  the  pressure  being  raised 
during  a  subsequent  run,  the  right  wing  broke  and  ter- 
minated the  experiment. 

The  aeroplane,  being  similarly  suspended,  moved  along 
the  rope  at  a  moderately  good  pace,  but  without  raising 
itself  on  the  air,  and  that  experiment  was  brought  to  an 
untimely  end  by  the  rupture  of  a  joint  on  the  propeller 
shaft. 

Probably  the  most  original  conception  ever  presented 
for  a  flying  machine  is  ttiat  of  M.  G.  Trouvt,  who  has 
just  revived  (1891)  the  proposal  for  his  mechanical  bird, 
which  was  first  presented  to  the  French  Academy  of 
Sciences  m  1870.  This  is  shown  in  fig.  23.  and  consists 
of  two  wings.  A  and  B,  connected  together  by  a  "  Bour- 
don" bent  tube,  such  as  is  used  in  steam  gauges.  The 
peculiarity  of  this  tube,  as  is  well  known,  is  that  as  pres- 1 
sure  increases  within  it  the  outer  ends  move  apart,  and  ' 
as  pressure  diminishes  they  return  toward  each  other. 
M.  Trouvc  increases  the  efficiency  of  this  action  by  plac- 
ing a  second  tube  within  the  first,  and  in  the  experimental 
model  he  produces  a  series  of  alternate  compressions  and 
expansions  by  exploding  12  cartridges  contained  in  the 
revolver  barrel  D,  which  communicates  with  the  tube. 
This  produces  a  series  of  energetic  wing  strokes  which 
propel  and  sustain  the  bird  in  the  air  in  connection  with 
a  silk  sustaining  plane  indicated  at  C. 

The  manner  of  starting  the  bird  is  equally  ingenious 
and  peculiar,  and  is  shown  in  fig.  24.  The  bird  is  sus- 
pended from  a  frame  by  a  thread,  which,  being  attached 
to  the  hammer,  keeps  the  latter  off  the  cap.  A  second 
thread  holds  the  bird  back  from  the  perpendicular,  while 
a  common  candled  and  a  blow-pipe  flame  incomplete  the 
preparations.  Upon  the  thread  being  burned  at  A  the  bird 
swings  forward  from  position  i  to  position  2,  where  the 
suspending  thread  is  burned  by  the  blow-pipe  B.  the 
hammer  falls  on  the  cap.  an  explosion  ensues,  the  wings 
strike  downward  violently,  and  the  bird  flies  on  an  upward 
course,  as  shown  in  position  3.  Then  the  gases  escape 
from  the  Bourdon  tube,  this  recovers  its  shape,  raises  the 
wings  and  actuates  two  pawls  which  rotate  the  revolver 
barrel  and  work  the  hammer,  so  that  a  fresh  explosion 


I 


occurs  and  the  bird  continues  to  fly.  When  the  12 
cartridges  are  exhausted  the  bird  glides  gently  to  the 
ground,  being  sustained  by  its  wings  and  aeroplane  as  by 
a  parachute.     It  has  thus  flown  75  to  80  yards. 


Fig.  23.— TROUVE^iSyo. 

This  motor  is  evidently  very  simple  and  very  light,  and 
for  a  practical  flying  machine  M.  Troitve  proposes  to 
substitute  for  the  cartridges  a  supply  of  compressed 
hydrogen  gas,  which,  when  mixed  with  about  three  parts 
of  air,  becomes  an  explosive  mixture  to  be  fired  by  the 
electric  spark.  Thus  the  motor  would  derive  the  greater 
portion  of  its  power  direct  from  the  atmosphere  as  wanted, 
there  would  be  no  danger  of  premature  explosion  as  with 
fulminates,  and,  hydrogen  being  only  Ix  the  weight  of  air, 
the  weight  and  the  equilibrium  of  the  apparatus  would 
vary  but  little  when  supplies  became  exhausted.     More- 


FiG.  24.— STARTING  TROUVfi'S  BIRD, 

over,  it  is  probable  that  no  cooling  agent  would  be  re- 
quired, as  m  ordinary  gas  engines,  because  the  tube  ex- 
])Oses  so  great  a  surface  that  it  is  to  be  expected  that  the 
heat  would  pass  into  the  air  while  under  motion,  and  that, 
as  there  is  no  piston  to  be  lubricated,  a  moderate  heating 
would  not  prove  objectionable. 

M.  Trouvi  started  out  with  the  assumption  tliat  a 
motor  for  aerial  navigation  should  not  w^eigh  over  8  lbs. 
to  the  horse  power.  He  presented  to  the  French  Academy 
of  Sciences,  in  1886.  an  electric  motor,  weighing  but  7.7 
lbs.  per  horse  power,  working  an  aerial  screw,  which  will 
be  more  fully  noticed  when  this  subject  is  treated,  and  on 
.August  24  last  (1891)  he  deposited  with  the  same  body  a 
sealed  letter  containing  the  drawings  and  description  of 
an  aeroplane  and  screws,  which,  he  confidently  believes, 
provide  a  final  solution  for  the  problem  of  aerial  naviga- 
tion, and  which  will  also  be  noticed  under  the  head  of 
Aeroplanes. 

Meanwhile  other  inventors  are  also  working  in  the  same 
field,  and  the  English  papers  have  contained  sundry  para- 
graphs, within  the  last  few  months,  concerning  a  fjying 
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machine  some  45  ft.  across,  in  the  form  of  a  baf,  which  is  1 
lieing  built  in  Coventry  for  Major  Moore,  of   India.     It  is 
to  be  driven  liy  an  electric  motor,  hut  the  descriptions  do   1 
not  make  it  clear  whether  this  is  to  be  by  l)catinjj  wings   i 
or  with   lixed   wings,  as  in   an   aeropl.ine.     The  cost   in- 
curred  is  staled   at   over  !?5ooo,   and    tlie  trial  is  to  take 
place  at  the  Crystal    Talace.     Should   this   lake   place    in   i 
time,  it  will   be   noticed,  as  well   as  the  great  ap])aralus   I 
now  being  completed  by  Mr.  Maxim,  when  we  come  to 
discuss  aeroplanes. 


AN  ERECTING  SHOP  INTERIOR. 


Tui".  accompanying  large  engraving  is  from  a  photo- 
graph showing  the  interior  of  the  new  erecting  shop  of 
the  Baldwin  Locomotive  Works  in  Philadelphia,  and  gives 


is  used  for  lifting  small  loads  under  100  lbs.  Tiiis  is 
operated  by  a  5-II.I'.  Wenstrom  motor,  series-wound  and 
reversible,  which  is  controlled  from  the  main  platform  of 
the  crane.  This  motor  and  drum  move  backward  and 
forward  with  the  trolley,  the  current  being  taken  to  the 
motor  through  a  cable  which  hangs  at  the  side  of  the 
bridge,  from  small  wheels  arranged  tor  the  purpose. 

lioth  cranes  move  the  entire  length  of  the  shop.  The 
carriages  or  trucks  carrying  the  bridges  run  on  steel  tails 
weighing  135  lbs.  per  yard,  which  were  rolled  especially 
for  this  plant.  They  work  very  smoothly  and  easily  and 
have  proved  a  great  saving  of  time  and  work,  as  a  loco- 
motive or  a  boiler  can  be  moved  the  whole  length  of  the 
shop  in  five  minutes.  I'or  all  lighter  work  one  of  the 
40-II  I',  motors  is  run,  the  other  one  being  started  only  in 
case  of  nee  essity. 

The  current  for  the  motors  is  furnished  by  two  Westing- 
house    constant-potential,    compound-wound    generators. 
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a  very  good  idea  of  the  appearance  of  this  shop  in  busy 
times. 

One  special  feature  about  the  shop  is  the  large  traveling 
crane  which  is  shown  prominently  in  the  picture  There 
are  two  of  these  cranes,  each  of  100  tons  capacity,  running 
side  by  side  in  the  shop,  and  either  one  of  them  is  able  to 
pick  up  and  transfer  a  locomotive  of  the  largest  class 
from  one  track  to  another,  f  )ne  of  them,  it  will  be  seen, 
is  in  the  act  of  moving  a  large  consolidation  engine  in 
this  way. 

Each  crane  runs  the  length  of  the  shop  on  tracks 
resting  upon  the  wall  on  either  side,  and  on  girders 
supported  by  columns  in  the  center.  It  is  provided 
with  two  lifting  trolleys  of  50  tons  capacity,  the  power 
being  conveyed  to  these  trolleys  by  a  square  shaft  run- 
ning the  entire  lenglh  of  the  bridge  inside  the  girders. 
The  cranes  were  built  by  William  Sellers  &  Company,  of 
Philadelphia,  and  at  their  suggestion  electricity  was 
adopted  as  the  motive  power.  <  )n  each  crane  there  are 
two  40  H.P.  Westinghouse  constant-potential  shunt-wound 
motors,  mounted  on  the  top  of  the  bridge  and  geared  inde- 
pendently to  the  driving  machinery.  These  motors  run 
in  the  same  direction  at  all  times,  the  reversing  being 
done  by  friction  clutches.  Through  these  clutches  the 
power  is  distributed  to  the  various  points  of  the  crane  lor 
moving  the  bridge,  moving  the  lifting  trolleys,  and  hoist- 
ing the  load. 

In  addition  to  the  trolleys  for  heavy  work  a  quick  hoist 


each  of  80,000  Watt  capacity,  and  each  driven  by  a  West- 
inghouse compound  engine.  The  current  is  conveyed  to 
the  motors  on  the  crane  by  in  overhead  double-trolley 
line,  each  trolley  wire  being  4  'U-  '"  diameter  and  care- 
fully insulated.  The  current  is  taken  from  the  wires  by 
Wheeler  trolleys,  each  having  four  wheels,  and  each  crane 
has  two  trolleys. 

The  electrical  work  was  done  by  the  Equitable  Engi- 
neering &  Construction  Company  of  I'hdadelphia,  and  the 
whole  plant  has  served  its  purpose  very  well  thus  far.  In 
addition  to  the  two  traveling  cranes  there  are  in  use  in  the 
shop  four  jib  cranes  run  by  electrical  motors.  These 
cranes  have  a  capacity  of  from  5  to  10  tons,  and  each  one 
is  run  by  a  5-II.I'.  Wenstrom  motor. 


THE  UNITED  STATES  NAVY. 


The  armored  cruiser  A^tw  Vorl-  was  successfully 
launched  from  the  Cramp  yards  in  Philadelphia,  Decem- 
ber 2,  the  launch  being  witnessed  by  a  large  and  distin- 
guished company.  The  AVw  i'ori  is  the  second  ship  of 
this  type  undertaken  for  the  Navy— the  Maine  being  the 
first— and  is  the  largest  ship  yet  launched  for  the  Navy. 

The  new  ship  is  380  ft.  6  in.  in  length  on  the  water-line, 
64.  ft.  beam,  and  will  have,  when  completed,  a  displace- 
ment of  8,150  tons,  and  a  mean  draft  of  33  ft,  3  in.     She 
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will  be  exceeded  in  displacement  by  the  three  battle-ships 
now  under  construction,  and  in  length  by  cruisers  Nos.  12 
and  13,  but  is  a  very  powerful  ship  in  size  and  armament. 
She  is  expected  to  reach  a  speed  of  20  knots  an  hour. 

The  main  battery  consists  of  six  8-in.  breech-loading 
rifles  and  twelve  4-in.  rapid-fire  guns  ;  the  secondary  bat- 
tery of  12  smaller  rapid-fire  guns,  four  37-mm.  (1.46-in.) 
revolving  cannon,  and  four  machine  guns. 

The  hull  is  protected  by  a  vertical  armor-belt  over  the 
machinery  space,  and  by  a  steel  protective  deck  from  2;2 


THE  NEW  CRUISER 


MONTGOMERY,"  FOR  THE  UNITED  STATES  NAVY. 


to  6  in.  thick,  extending  from  stem  to  stern.  Within  the 
armor-belt  and  above  the  protective  deck  a  coffer-dam  2/i 
ft.  wide  extends  the  whole  length  of  the  ship,  filled  with 
cellulose. 

The  8-in.  guns  will  be  carried  in  barbettes  with  lo-in. 
armor,  which  will  protect  the  carriages,  platforms  and 
loading  positions  ;  over  the  guns  will  be  shields  7  in. 
thick.  Ttie  ammunition  hoists  and  spaces  below  the  heavy 
gun-mounts  will  have  cone-shaped  armor  5  in.  thick.  The 
4-in.  guns  will  have  segmental  shields  of  4-in.  plate,  and 
the  armor  of  the  conning-tower  will  be  yyi  in.  thick. 

This  ship  has  twin  screws  and  four  engmes,  two  on  each 
shaft,  so  arranged  that  the  forward  engines  can  be  un- 
coupled and  only  the  after  engines  used  when 
cruising  at  slow  speed.  The  engines  are  of  the 
vertical,  inverted  cylinder,  direct-acting,  triple-ex- 
pansion type,  the  cylinders  being  32  in.,  46  in.  and 
70  in.  in  diameter,  with  42  in.  stroke.  The  valves 
are  all  piston  valves,  driven  by  link  motions.  The 
bedplates  are  of  cast  steel,  and  the  engine  framing 
consists  of  cast  steel  inverted  Y-frames,  two  to  each 
cylinder.  There  is  one  condenser  and  one  auxil- 
iary condenser  to  each  engine,  and  the  circulating 
and  air  pumps  are  worked  by  independent  engines. 

Steam  is  furnished  by  six  double-ended  boilers, 
of  the  horizontal  return  fire-tube  type,  each  15  ft. 
3  in.  in  diameter  and  21  ft.  3  in.  long,  and  each 
having  eight  corrugated  furnace  flues  3  ft.  3  in. 
inside  diameter.  There  are  also  two  single-ended 
auxiliary  boilers,  each  10  ft.  in  diameter  and  8  ft. 
6  in.  long,  and  each  having  two  corrugated  fur- 
naces 2  ft.  9  in.  inside  diameters.  All  the  boilers 
are  built  for  160  lbs.  working  pressure. 

For  forced  draft  there  are  six  blowers — three 
to  each  fire-room — for  the  main  boilers,  and  one 
blower  to  each  auxiliary  boiler. 

It  will  be  seen  that  this  ship  differs  from  all 
the  other  cruisers  in  having  four  engines,  of  which 
two  will  be  sufficient  for  ordinary  cruising,  the 
others  to  be  used  only  when  high  speed  is  required. 
These  engines  are  expected  to  develop  16,000  H.P. 
to  propel  the  ship  at  a  speed  of  20  knots  an  hour. 

The  coal  carried  at  normal  displacement  will  be  500 
tons;  but  the  ship  will  be  able  to  carry  1,500  tons  alto- 


gether ;  this  will  give  her  a  cruising  endurance  of  13,000 
knots,  at  a  speed  of  10  knots  an  hour. 

THE  LAUNCH  OF  THE  "  MONTGOMERY." 

Cruiser  No.  9,  which  was  launched  from  the  yard  of  the 
Columbian  Iron  Works  in  Baltimore,  Md.,  December  7, 
has  been  named  Monti^omery  j  she  is  a  sister  ship  to  the 
Detroit,  which  was  described  in  the  December  number  of 
the  Journal.  For  convenience  of  reference  the  brief  de- 
scription is  here  repeated,  and  a 
sketch  of  the  ship  given,  which  is 
essentially  the  same  as  that  of  the 
Detroit,  differing  only  in  the  point 
of  view. 

The  Montgomery  is  an  unarmored 
steel  cruiser  257  ft.  in  length  and 
37  ft.  beam,  and  will  have  a  mean 
draft  of  14  ft.  6  in.  The  machinery 
is  covered  by  a  protective  deck  vary- 
ing from  Js  in.  to  Js  in.  in  thick- 
ness, and  is  further  protected  by  a 
coffer-dam  filled  with  cellulose  and 
by  the  arrangement  of  the  coal 
bunkers.  Her  displacement  with  a 
normal  load  is  2,000  tons. 

The  ship  has  twin  screws,   each 
driven  by  a  triple-expansion  engine 
of  the  vertical  inverted  type,  having 
cylinders  26J2  in.,  39  in.  and  63  in. 
in  diameter  and  26  in.  stroke.     The 
engines   are    expected    to    develop 
5,400    H.P. ,    with    160    lbs.    boiler 
pressure  and  running  at  185  revolu- 
tions.  There  are  three  double-ended 
boilers  11  ft.  8  in.  in  diameter  and 
18   ft.  8  in.  long,   and  two  single- 
ended  boilers   11    ft.  8  in.    in    diameter   and    9   ft.    2   in. 
long.      The   forced    draft   is   on  the    closed    ash-pit   sys- 
tem. 

The  coal  bunkers  will  hold  200  tons,  and  extra  bunkers 
are  provided  so  that  435  tons  can  be  carried.  With  the 
latter  supply  the  cruising  range  is  8,950  knots  at  a  lo-knot 
speed.  The  contract  speed  with  full  power  is  17  knots  an 
hour. 

The  armament  carried  will  consist  of  two6-in.  and  eight 
4-in.  rapid-fire  guns.  The  secondary  battery  will  include 
four  6-pdr.  and  four  3-pdr.  rapid-fire  guns  and  two  37 
mm.  (1.46  in.)  revolving  cannon.  There  will  also  be  six 
torpedo  tubes. 


GUNBOAT    "MACHIAS,"    UNITED   STATES   NAVY. 


and 


LAUNCH    OF   THE   "  MACHIAS. 

The    third  launch  of  the  month  was  of  gunboat  No.  5, 
which  was  successfully  launched  from  the  yard  of  the  Bath 
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Iron  Works,  at  Bath,  Me.,  on  December  8,  1891,  in  the 
presence  of  a  large  assembly. 

This  ship,  which  has  lieen  named  the  Afac/iias,  is  one 
of  two  vessels  the  construction  of  which  was  authorized 
by  Congress  in  18S9.  The  contract  was  let  to  the  Bath 
Iron  Works  in  April,  1890,  that  company  having  bid  for  both 
ships  ;  the  contract  price  was  $637,000.  No.  6,  which 
will  be  a  duplicate  of  No.  5,  will  be  launched  early  in  the 
year,  and  both  ships  will  be  ready  for  service  early  in 
the  summer  of  1892. 

The  Mac/lias  is  a  steel  gunboat  of  the  following  dimen- 
sions :  Length  on  load  water-line,  190  ft.  ;  beam,  32  ft.  ; 
mean  draft,  12  ft.  ;  displacement,  1,050  tons.  She  has 
no  armor  ;  but  the  engines  and  magazines  are  protected 
by  coffer-dams  filled  with  woodite,  and  by  the  arrangement 
of  the  coal-bunkers. 

There  are  two  screws,  each  driven  by  a  vertical  triple- 
expansion  engine,  with  cylinders  15  in.,  25  in.  and  34  in. 
in  diameter  and  24  in.  stroke.  There  are  four  boilers, 
each  10  ft.  in  diameter  and  17  ft.  6  in.  long.  The  con- 
tract speed  is  14  knots  an  hour.  The  coal  capacity  is  250 
tons,  which  will  give  a  cruising  limit  of  2,430  knots  at  14- 
knot  speed  and  4,700  knots  at  loknot  speed. 

The  .Uaci'iias  will  carry  a  heavy  armament  for  her  size. 
The  main  battery  will  consist  of  eight  4-in,  rapid-fire 
guns,  one  mounted  on  the  forecastle  ;  one  on  the  poop 
deck  ;  three  on  each  side  in  sponsons  on  the  main  deck. 
These  si.x  guns  will  each  have  an  arc  of  about  70"  of  fire. 
The  secondary  battery  will  include  four  6-pdr.  and  two 
l-pdr,  rapid-fire  guns  and  two  Galling  guns. 

There  will  be  two  masts,  with  fore-and-aft  rig,  and 
about  6,500  sq.  ft.  of  canvas  can  bespread.  The  ship  will 
have  steam  steering  gear,  electric  lights  and  other  modern 
fittings,  and  very  comfortable  quarters  for  officers  and 
crew. 

With  her  light  draft  and  heavy  battery  of  rapid-fire  guns, 
the  Mac/iicts  and  her  sister  ship  will  be  very  useful  vessels 
on  some  of  the  foreign  stations,  as  in  China  and  South 
America,  and  might  be  also  of  use  as  auxiliaries  in  coast 
defense. 


•  WAS  IT  IRON  OR  STEEL?" 


Bv  H.  deB.   Parsons,  M.E. 


The  following  is  in  brief  the  testimony  of  the  author  in  a 
suit  brought  to  recover  an  alleged  overpayment  of  duties  by 
Messrs.  Matthew  Farris,  ct  als.  against  Daniel  Magone, 
Collector  of  the  Port  of  New  York,  because  the  Govern- 
ment had  classified  the  imported  metal  in  question  as  steel, 
and  had  collected  duties  m  accordance  with  that  classifi- 
cation. It  is  of  interest  as  showing  the  methods  adopted 
to  decide  the  question. 

On  October  3,  1S90,  the  author  was  retained  by  the  Gov- 
ernment to  examine  a  sample  of  the  importation,  and  as 
his  report  sustained  the  position  already  taken,  he  was 
called  as  an  expert  witness  in  the  case  which  came  to  trial 
before  Judge  Lacombe  and  a  jury  in  the  United  States  Cir- 
cuit Court,  April  15,  16,  17  and  20,  iSqi.  Mr.  James  T. 
Van  Rensselaer,  Assistant  District-Attorney,  conducted 
the  case  for  the  defendant,  in  whose  favor  the  suit  was  de- 
cided. 

Commercial  steel  may  be  considered  as  an  alloy  of  iron, 
and  is  made  by  different  processes,  all  of  which  may  be 
classified  under  one  of  three  different  heads  :  Process  of 
decarbonization,  process  of  cementation  and  the  direct 
process. 

These  processes  were  then  described  in  brief. 

The  elements  that  compose  steel  are  numerous,  consist- 
ing chiefly  of  iron,  carbon,  manganese,  phosphorus,  sul- 
phur, silicon,  chronium  and  many  others  of  minor  impor- 
tance. Carbon  is  generally  found  between  the  limits  of 
0.2  and  2  per  cent.,  and  is  either  in  a  free  or  combined 
state.  The  other  elements  occur,  in  general,  between  the 
following  maximum  limits  : 

Manganese,  from  o  to  i.o  per  cent. 
Phosphorus,  from  o  to  o.  I    " 
Sulphur,        from  o  to  0.2    " 
Silicon,  from  o  to  0.5    "      " 


The  characteristics  peculiar  to  steel  are  chiefly  its  tensile 
strength,  its  property  of  hardening  when  heated  and  sud- 
denly cooled,  and  its  capability  of  being  forged.  Its  struc- 
ture is  granular,  and  in  general  the  more  the  steel  is 
worked  the  finer  and  more  homogeneous  its  structure.  A 
coarse  granular  structure  is  often  found  in  steel  made  by 
some  direct  process  from  the  ores  which  has  been  little 
worked.  Steel  belongs  midway  between  wrought  iron  and 
cast  iron,  and  these  three  grades  of  "  the  irons,"  as  they 
are  sometimes  called,  have  no  defined  lines  of  distinction. 
In  general,  however,  the  cast  irons  will  chill,  the  steels 
temper,  while  the  wrought  irons  will  not  harden  at  all. 

The  characteristics  of  steel  were  then  defined  in  detail  ; 
and  in  reply  to  a  question,  the  author  then  described  the 
physical  tests  made  by  him  on  a  sample  of  the  imported 
metal.     These  tests  were  made  as  follows  : 

The  sample  of  metal  was  about  3  in.  long  by  2  in.  wide 
and  I's  in.  thick,  broken   off  from  a  large  piece  or  slab. 

Fig-  S- 


Fig.  2. 


Fig.   I. 


Fig    3- 


The  top  and  bottom  sides  were  oxidized,  while  the  frac- 
tured edges  showed  a  crystalline  structure,  and  in  appear- 
ance it  resembled  either  a  forge  iron,  a  while  cast  iron  or 
a  steel.  The  original  piece  was  photographed,  as  also  the 
result  of  each  different  experiment,  and  these  photographs 
as  well   as  the  specimens  were  exhibited  in  court.     The 

Fig.  4- 


•P'°"?-V^    '-^1       - 


Fig.  6. 

original  sample  was  cut  in  two  parts  on  a  planer,  the  chuck 
and  tool  being  cleaned  with  ether  to  remove  all  foreign 
particles,  and  the  chips  were  saved  for  analysis.  This 
analysis,  as  well  as  the  others  given  below,  was  made  by 
Mr.  J.  H.  Wainwright,  Ph.B.,  and  are  given  in  the  table 
in  column  A.  One  of  the  pieces  was  kept  to  be  exhibited 
in  court,  as  a  sample  of  the  original  piece  ;  this  is  shown 
in  fig.  I.  The  other  piece  was  forged  at  a  red  heat  into  a 
bar  js  in.  square  by  about  12  in.  long.  The  metal  forged 
very Well  indeed,  and  thus  proved  itself  not  to  be  a  cast 
iron.  During  the  forging  two  chips  were  cut  off,  one 
being  plunged  into  water  while  red  hot  ;  this  is  shown  in 
fig.  2  ;  the  other  being  annealed  in  air,  and  shown  in  fig. 
3.  The  former  was  tempered  to  a  high  degree  of  hard- 
ness, such  as  steel  alone  will  take,  while  the  latter  re- 
mained quite  soft  and  easily  filed. 

The  bar  was  then  broken  cold  by  nicking  with  a  cold 
chisel  and  striking  with  a  hammer,  the  fracture  showing 
a  fine  granular  structure,  as  is  seen  in  steel.  A  piece  of 
the  best  Stubbs  tool  steel  was  procured  and  forged  down 
to  a  square  bar  similar  to  the  one  of  the  imported  metal, 
and  in  like  manner  was  broken  cold.  The  fracture  of  the 
Stubbs  steel  showed  a  corresponding  fine  granular  struc- 
ture. 

One  end  of  the  bar  of  the  imported  metal  was  then  heat- 
ed to  a  white  heat  until  it  began  to  burn,  and  was  then 
cooled  in  air.  It  did  not  crumble  readily  under  the  ham- 
mer, proving  again  it  could  not  be  cast  iron.     The  bar 
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was  then  broken  into  two  pieces,  one  of  which  was  put 
into  a  lathe  and  turned  into  a  test  piece,  shown  in  fig.  4. 
The  other  was  tested  for  the  temper  tests,  and  is  shown  in 
fig.  5.  This  latter  piece  tempered  very  well  indeed  in 
water,  showing  the  colors  beautifully  ;  one  end  being  hard 
enough  to  easily  scratch  glass,  while  the  other  was  quite 
soft.  To  further  prove  its  degrees  of  hardness,  it  was 
tried  with  a  fine  triangular  file.  The  file  took  hold  very 
readily  on  the  soft  end,  but  before  the  hard  end  was 
reached,  the  file  not  only  refused  to  mark  the  bar,  but 
actually  lost  its  edge.  These  temper  tests  prove  that  the 
metal  was  not  wrought  or  forged  iron,  but  steel  of  a  high 
grade. 

In  tuning   the  test  piece  the  chips  were  saved,  which 
gave  the  analysis  in  column  B  of  the  table.     It  will   be 


larger  test  piece.  With  this  tool  there  was  cut  in  a  lathe 
a  piece  of  unannealed  octagonal  tool  steel,  f  Although  the 
cut  was  excessively  heavy,  far  greater  than  is  ever  done  in 
practice,  and  the  metal  operated  on  a  hard  unannealed 
tool  steel,  the  tool  did  not  lose  its  cutting  edge,  but  stood 
up  to  its  work  as  only  the  best  of  hard  steel  could  do. 
The  cut  was  made  dry,  and  that  is  the  reason  the  turning 
was  not  smoother. 

From  the  above  experiments,  it  was  the  author's  opin- 
ion that  the  sample  of  imported  metal  was  a  high  grade  of 
steel  ;  that  it  was  steeljbecause  it  not  only  had  the  chemi- 
cal composition  of  steel,  but  had  all  its  physical  char- 
acteristics. It  forged  readily  ;  it  tempered  well  at  a  low 
heat,  and  took  all  the  degrees  of  hardness  peculiar  only  to 
steel  ;  it  had  a  very  high  tensile    strength  ;  it  had  the  fin- 
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noticed  that  the  process  of  heating  and  forging  did  not 
materially  alter  the  composition  of  the  metal. 

A  similar  test  piece  was  also  made  from  the  forged  bar 
of  Stubbs  steel,  fig.  6,  the  analysis  of  which  is  also  given 
in  the  table  in  column  C  by  way  of  comparison.  These 
test  pieces  were  then  broken  on  a  standardized  Riehle 
Brothers'  testing  machine,  with  the  following  results  : 

Tensile  Tests. 


Length  between   marlts 

Diameter 

Area  in  sqviare  inches. . 
Breaking  stress,  actual 

Strength,  per  sq.  in 

Extension,  actual 

"  percentage. 


Imported. 


'Stubbs.' 


3.000  in. 
0.368  in. 
0.1064  sq.  in. 
13.770  lbs. 
129,420  lbs. 
0.05  in. 
,.  1.7  per  cent. 


3.000  m. 
0.350  in. 
0.09631  sq.  in_ 
1 1, zoo  lbs. 
1x6,410  lbs, 
0.19  in. 
6.3  per  cent. 


Chemical  Analysis. 


Carbon 

Silicon 

Sulphur 

Phosphorus... 
Manganese  . . . 
Iron  (by  diff.) 


A, 
Imported. 


1. 361 

o.04g 

O.OII 

0.034 

0.469 

98.176 


100,000 


Imported. 


1.208 
0.048 

O.OIX 

0.034 
0.474 

98.335 


100.000 


C, 
Stubbs. 


1.492 
0.086 
0.020 

0.033 
0.094 
98.286 


100.000 


It  will  be  seen  that  the  sample  of  imported  metal  was 
over  II  per  cent,  stronger  than  the  Stubbs  steel.  The 
small  percentage  of  elongation  was  to  be  expected  with 
such  great  tensile  strength. 

In  order  to  test  more  thoroughly  the  character  of  the 
imported  metal,  a  "  side"  tool  was  made  on  the  end  of  the 


Plate  No. 


granular  structure  of  steel,  and  lastly  it  made  a  very  excel- 
lent tool.  It  was  termed  a  sample  of  steel,  as  it  had  all 
the  distinguishing  characteristics  peculiar  to  steel  ;  and, 
finally,  it  was  undoubtedly  steel,  as  its;chemical  and  phys- 
ical properties  would  not  be  consistent  with  either  cast 
or  wrought  iron. 

♦ 

THE    TRIAL    OF   AMERICAN-MADE    ARMOR- 
PLATE. 


By  Lieutenant  J.  M.  Califf.  Third  U.  S.  Artillery. 


At  the  conclusion  of  the  Annapolis  armor  tests  last 
September,  when  the  Schneider  nickel  plate  so  handsome- 
ly carried  off  the  honors,  it  is  not  probable  that  the  most 
enthusiastic  believer  in  the  skill  and  enterprise  of  Ameri- 
can metal-workers  supposed  for  a  moment  that  within 
about  a  twelvemonth  not  one  only,  but  at  least  two  home- 
made plates  would  surpass  the  Creusot  product,  with  one 
or  two  others  giving  it  a  close  race  for  the  mastery. 

The  trials  took  place  on  the  new  Naval  Ordnance  Prov- 
ing Ground  at  Indian  Head,  Md.,  on  October  31  and  No- 
vember 14  last,  three  plates  being  tested  upon  each  occa- 
sion. These  trials  were  to  test  the  quality  of  American- 
made  plate,  to  settle  the  questions  of  the  value  of  nickel, 
of  face-hardening  and  of  the  percentage  of  carbon  to  be 
employed,  or,  in  other  words,  the  hardness  of  the  plates, 
and  incidentally,  the  comparative  resisting  power  of  the 
hammered  and  rolled  plate. 

The  competing  firms  were  the  Bethlehem  Iron  Company 
and  Carnegie,  Phipps  &  Company,  of  Pittsburgh,  Pa.  The 
Bethlehem  plates  were  all  forged  under  the  hammer  ;  the 
Pittsburgh  plates  were  rolled.  Each  firm  had  its  own 
method  of  tempering  ;  both  submitted  plates  of  high  and 
low  carbon  and  those  face-hardened  by  the  Harvey  proc- 
ess. In  this  process,  it  will  be  remembered,  the  face  of 
the  plate  is  exposed  to  the  action  of  carbonaceous  gases  at 
high  temperature,  the  back  being  protected  meanwhile  ; 
the  result  being  an  exceedingly  hard  face,  while^the  re- 
mainder of  the  plate  retains  its  original  toughness._ 
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The  plates  tested  were  :  No.  i,  Bethlehem  high-carbon 
(.30  of  I  per  cent.)  nickel  steel.  No.  2,  Pittsburgh  low- 
carbon  (.24  of  I  per  cent.)  nickel  steel.  No.  3.  Bethlehem 
low-carbon  (.27  of  i  per  cent.)  all  steel  (Harvey).  No.  4. 
Pittsburgh  high  carbon  (.40  of  i  per  cent.)  nickel  steel. 
No.  5,  Pittsburgh  low-carbon  (.25  of  i  per  cent.)  nickel 
steel  (Harvey).  No.  6,  Bethlehem  high-carbon  (.35  of  I 
per  cent.)  nickel  steel  (Harvey). 

The  first  three  of  these  plates  were  tested  on  October  31, 
the  remainiler  on  November  14.  The  plates  were  of  the 
uniform  dimensions  of  6  ft.  X  8  ft.  X  loj  in.,  well  backed 
and  braced.  The  guns  were  the  new  40  caliber  6-in.  and 
a  35-caliber  8-in.  ritle.  With  the  6  in.  gun  thejcharge  was 
42  lbs.  brown  powder  ;  projectile,  Holtzer  steel,  100  lbs.  ; 


charge  was  reduced  sufficiently  to   make  their  striking 
energy  about  the  same. 

Comparing  the  results  of  these  trials  with  those  of  last 
year,  it  will  be  noticed  that  the  behavior  of  Plate  No.  2 
was  almost  identical  with  that  of  the  Schneider  nickel  plate 
at  Annapolis — both  admitting  of  great  penetration  with 
little  inclination  to  crack — although  the  former  did  have  one 
unimportant  crack.  The  all  steel  French  plate  of  last  year 
broke  into  four  pieces  when  taken  from  its  backing  ;  the 
only  plate  that  failed  to  hold  together  this  year  was  Plate 
No.  4,  the  lower  left-hand  corner  becoming  detached. 
The  backing  of  the  two  plates  placed  at  the  head  of  the  list 
was  practically  uninjured,  while  the  two  shots  on  Plate 
No.  6  produced  only  the  faintest  trace  of  a  bulge. 


TRIAL   OF   NOVEMBER    14. 


Plate  Xo.  6. 


Plate  No.  5. 


Plate  No.  4. 


striking  velocity.  2,075  foot-seconds  ;  striking  energy, 
2,988  foot-tons,  giving  a  calculated  penetration  in  wrought 
iron  of  13.2  in.,  or  in  steel  of  about  10.56  in.  \Vi(h  the 
8-in.  gun  the  charge  was  74^  lbs.  of  powder  ;  projectile, 
Firminy  steel,  210  lbs.  ;  striking  velocity,  1,850  foot-sec- 
onds ;  striking  energy,  4,988  foot-tons,  giving  a  calcu- 
lated penetration  in  wrought  iron  of  14.74  in.,  or  of  about 
1 1.80  in.  in  steel.  Upon  the  last  day's  trial  two  Carpenter 
250-lb.  8-in.  shells  were  substituted  for  Firminy,  but  the 


In  the  matter  of  penetration  it  may  be  interesting  to 
compare  the  results  obtained  in  this  regard  from  the 
Creusot  nickel  plate  and  the  best  Bethlehem  plate  just  test- 
ed. Taking  the  shots  in  order,  the  penetrations  were  : 
Creusot,  1890 — 15.65  in.,  15.15  in.,  13.90  in.,  13.90  in., 
20.90  in.  ;  Bethlehem,  1891  — 12  in.,  5  in.,  12.25  '"■.  5-5° 
in.,  12.87  in-  The  weight  of  projectile  and  striking  energy 
were  identical. 

The  results  may  be  arranged  in  tabular  form  as  below  ; 


Table   I.     Trial  of  October  31  (Fig.   i). 


No. 

Pene- 

of 
Shot. 

Character 

of  Plate. 

tration, 
inches. 

Effect    upon    Projectile. 

Effect  upon   Plate. 

1 

Bethlehem 

high  carb 

n'k'l,  Plate  No.  i. 

13 

Rebounded — uninjured. 

Symmetrical  burr,  i  in.  in  height,  raised  about  shot-hole — 
no  cracks. 

4 

9 

Broken  into  fr.igments. 

Symmetrical  burr,  i  in.  in  height,  raised  about  shot-hole — 
no  crack:^. 

7 

13 

Rebounded— uninjured. 

Symmetrical  burr,  1  in.  in  height,  raised  about  shot-hole — 
no  cracks. 

lo 

loH 

Broken  up. 

Symmetrical  burr,  i  in.  in  height,  raised  about  shot-hole— 
no  cracks. 

13 

" 

"         " 

"                     "                    " 

16K 

Rebounded. 

Cracked  as  shown  in  cut.     Crack  to  upper  left-hand  corner, 

3 

Pittsburgh 

low  carb. 

(8-in.  proj.) 
n'k*I.  Plate  No.  2. 

^9^ 

Embedded  in  plate. 

through  and  J^  in.  wide  at  top  of  plate. 
Burr  raised   as  in  shot  No.   i.      Proj.   19  in.  into  backing. 

5 

ti       tt 

'*           *'             " 

26K 

"      *• 

Almost  entire  length  of  shell  in  backing. 

8 
II 

.. 

i.       .* 



13H 

Broken  up. 

Half  length  of  shell  in  backing. 
Burr  raised  as  before— no  cracks. 

14 

** 

"       ** 

" 

22 

Embedded  in  plate. 

base  of  shell  i  in.  below  face  of  plate,  appearance    of  plate 

3 

Bethlehem 

low  carb. 

(8-in.  proj.) 
all  steel.  PI.  No.  3. 

s 

Broken— point  in  plate. 

as  shown. 
Irregular  burr  raised,  fragments  of  which  broken  off. 

6 

'* 

"        " 

•i             (i          II 

8 

Broken  up. 

Upward  crack  from  shot-hole  to  edge  of  plate  3  in.  in  depth 

9 

" 

..    .. 

^7^ 

Embedded  in  plate. 

—burr  as  before,  larger  fragments  broken  off 
Base  of  proj.  sunk  over  9  in.  below  surface  of  plate. 

la 

** 

"        '* 

U                 t>                     It 

6 

Embedded  %  length  in  plate. 

Two   cracks   started    from   shot-hole   No.   q   toward    lower 

15 

•• 

„    .. 

43H 

Embedded  in  plate. 

right-hand  corner  and  to  bottom  of  plate. 
Badly  cracked,  as  shown.     Plate  practically  destroyed. 

(8-in.  proj. 
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Table  II.    Trial  of  November  14  (Fig.  2). 


No. 

Pene- 

of 

Character  of    Tlate. 

tration, 

Effect   upon   Projectile. 

Effect   upon   Plate. 

Shot. 

inches. 

X 

Pittsburgh  high  carb.  n'k'l,  Plate  No.  4. 

Z2H 

Rebounded— uninjured. 

Irregular  burr  about  shot-hole,  fragments  broken  off. 

., 

,1                        4t                 .(                 .1                    *4                    « 

10% 

Rebounded — broken  up. 

Burr  as  before— short  radial  cracks. 

7 

H                     ii              .4              It                 i<                  u 

12 

"                    "■         '* 

Crack  from  shot-hole  to  bottom  of  plate. 

10 

"             "         "         "          *'           " 

i.j.-: 

• 

E.visting  crack  widened,  new  crack  started  from  shot-hole 
through  No.  7  to  edge  of  plate. 

'3' 

(8-in.  proj.) 

o« 

"               badly  upset. 

Existing  cracks  greatly  widened,  additional  cracks  as  shown, 
metal  chipped  off  around  shot-hole. 

2 

Pittsburgh  low  car.  n'k'I,  face-hardened, 
Harvey  process,  Plate  No.  5. 

145^ 

Embedded  in  plate. 

Short  radial  cracks  through  burr,  metal  chipped  off. 

5 

Pittsburgh  low  car.   n^'k'l,  face-hardened, 
Harvey  process,  Plate  No.  5. 

I4?f 

U                 it                     il.                       il                 u                 i(                     It                 tt 

8 

Pittsburgh  low  car.  n'k'I,  face-hardened, 
Harvey  process,  Plate  No.  5. 

9J£ 

Rebounded.    Set  up  a'. 

II 

Pittsburgh  low  car.  n'kM,  face-hardened, 
Harvey  process.  Plate  No.  5. 

^oX 

Embedded  in  plate. 

Base  of  shell  3"  below  face  of  plate,  other  conditions  as 
before. 

14 

Pittsburgh  low  car.  n'k'I,  face-hardened, 
Harvey  process,  PI.  No.  5   (8-in.  proj.) 

^sH 

Rebounded— broken  up. 

Cracked  in  both  directions,  as  shown.  Short  radial  cracks 
about  shot-hole. 

3 

Bethkhem    high   car.     n'k'I,   face-hard- 
ened, Harvey  process,  Plate  No.  6. 

12 

Rebounded— badly  broken  up. 

But  little  burr,  metal  chipped  off  about  shot-hole.  No 
bulge. 

6 

Bethlehem    hij^h     car.    n'k'I,   face-hard- 
ened, Harvey  process,  Plate  No.  6. 

s 

Point  in  plate,  remainder  in  fragments. 

Point  of  projectile  apparently  welded  to  plate.  No  cracks, 
burr  or  bulge. 

0 

Bethlehem    high     car.    n'k'I,    face-hard- 
ened. Harvey  process,  Plate  No.  6. 

,^'X 

Rebounded,  intact. 

Number  of  small  radial  cracks  .about  shot-hole. 

12 

Bethlehem    high     car.    n'k'I,    face-hard- 
ened, Harvev  process,  Plate  No.  6. 

5'A 

As  in  No.  6. 

Exactly  as  in  shot  No.  6. 

15 

Bethlehem    high  car.    n'k'I,    face-hard., 
Harvey  process,  PI.  No.  6  (8-in.  proj.). 

i'% 

Rebounded,  slightly  chipped. 

Cracks  through  left-hand  shot-holes,  as  shown. 

The  report  of  the  official  Board  places  the  plates  in  the 
following  order  of  merit  : 

I.  Bethlehem  high-carbon  nickel-steel  (Harvey)  plate 
(No.  6)  ;  2.  Bethlehem  high-carbon  nickel-steel  plate  (No. 
I)  ;  3.  Pittsburgh  high-carbon  nickel-steel  plate  (No.  4)  I 
4.  Pittsburgh  low-carbon  nickel-steel  (Harvey)  plate  (No. 
5)  ;  5.  Pittsburgh  low-carbon  nickel-steel  plate  (No.  2)  ; 
6,   Bethlehem  low-carbon  all-steel  (Harvey)  plate  (No.  3). 

The  result  of  these  trials  has  been  to  confirm  very  em- 
phatically the  claims  made  on  behalf  of  nickel  after  last 
year's  experiments.  The  value  of  face-hardening  was 
also  demonstrated  ;  but  as  at  present  applied,  the  Harvey 
process  is  an  expensive  method,  and  difficult  to  employ. 
Improvement  in  this  last  respect  is  hoped  for  in  the  direc- 
tion of  being  able  to  apply  it  to  the  ingot  before  it  is  ham- 
mered or  rolled. 

A  glance  at  the  tables  will  show  a  great  want  of  uni- 
formity in  the  penetration  of  like  projectiles  in  the  same 
plate  ;  noticeably  so  in  Plate  No.  3  of  the  first  trial  and 
No.  6  ot  the  last.  This  is  explained  upon  the  ground  that 
in  the  tempering  process  the  different  parts  of  the  plate 
received  a  different  degree  of  temper,  owing  to  defective 
methods  employed.  In  Plate  No.  6  it  may  be  said  that 
only  one-half  ot  the  plate  was  properly  treated. 

From  an  economical  point  of  view,  perhaps  the  most 
important  question  settled  by  these  trials  is  that  rolled 
armor-plate  approaches  very  nearly  in  resisting  qualities 
the  hammered  product.  The  latter  process  possesses  the 
advantage  of  not  only  being  cheaper,  but  as  requiring  much 
less  time  for  its  fabrication. 

It  is  understood  that  the  orders  for  the  armor-pla*e  for 
the  vessels  now  building  will  be  divided  between  the  Beth- 
lehem and  Pittsburgh  firms— -the  first  coming  from  Bethle- 
hem for  the  Afotit(?-ey. 

It  is  surely  a  matter  for  congratulation  that,  in  this  the  first 
trial  of  American-made  steel  plate,  it  should  have  proved 
itself,  under  a  test  that  has  never  been  exceeded  in  sever- 
ity, the  superior  of  any  armor  ever  yet  brought  to  the  trial 
ground. 

An  Electric  Freight  Locomotive. 


This  machine  is  designed  to  pull  and  shift  freight  cars  at 
Whitinsville.  The  Whiiin  Machine  Company,  for  which  the 
machine  has  been  made,  proposes  to  carry  merchandise  back 


The  accampanying  illustrations  show  the  first  large  electric 
freight  locomotive  built  in  this  country,  just  completed  by  the 
Thomson-Houston  Electric  Company  at  the  factory  at  Lynn, 
Mass.  Fig.  I  is  a  general  view,  and  fig.  2  shows  the  running 
gear  with  the  platform  removed. 


THOMSOX-HOUSTON   EI.EC  TRIC  .LOCOMOTIVK. 

and  forth  from  the  railroad  station  to  the  works,  a  distance  of 
1)2  miles,  by  electric  power. 

The  locomotive  is  equipped  with  a  powerful  motor  of  the 
"  G"  type  of  the  Thomson-Houston  Electric  Company. 

The  power  is  communicated  from  the  armature  to  the  rear 
axle  by  double  reduction  gearing,  and  from  the  rear  axle  to  the 
forwaid  one  by  parallel  rods.' 

The  locomotive  is  built  in  a  square  form,  with  a  platform  for 
carrying  loads,  and  with  cow-catchers  and  draw-bars  at  each 
end. 
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The  power  is  to  be  furnished  by  a  large  generator  located  at 
the  works  o(  the  machine  company  and  conveyed  over  a  Ircillcy 
wire,  from  which  it  is  taken  by  means  of  a  universal  trolley 
bar  attached  to  the  locomotive. 

The  total  weight  of  the  locomotive  is  43,000  lbs.,  and  the 
speed  when  delivering  100  H.P.  at  the  draw  bar  is  about  five 
miles  per  hour.     This  is  sullicient  to  pull  a  train  of  six  to  eight 
heavily  loaded  freight  cars  on  a  Irvcl, 
or  an  aggregate  of  200  to  300  tons. 

The  construction  of  the  locomo- 
tive is  of  the  strongest  kind.  The 
motor  has  wroughi-iron  field  mag- 
nets, which  are  belted  to  magnetic 
yokes  of  iron.  One  of  these  yokes 
carries  the  gearings  which  support 
that  end  of  the  motor  on  the  axle, 
while  the  other  yoke  is  spring  sup- 
ported from  the  other  axle. 

This  keeps  the  gears  always  in 
line,  and  meshing  correctly  with  each 
other,  and  at  the  same  time  provides 
considerable  spring  support  for  the 
motor. 

The  gearing  isof  aluminum  bronze 
pinions  and  cast  wrought-iron  gear- 
wheels. This  gearing  runs  in  gear 
cases,  in  which  a  plentiful  supply  of 
grease  is  placed.  This  decreases  the 
noise,  friction  and  wear. 

On  the  intermediate  shaft  is  keyed 
a  mitisiron  brake  drum,  which  is 
covered  with  wood  lagging.  It  is 
embraced  by  two  half  bands  of  steel, 
tightened  upon  it  by  means  of  the 
brake  drum  lever  situated  in  the 
operating  stand. 

The  driving  wheels  are  42  in.  in  diameter  and  are  steel  tired. 

The  frame  consists  of  two  heavy  side  plates,  in  which  are 
located  the  main  axle  bearings. 

The  heavy  cast-iron  end-plates,  on  which  are  cast  the  cow- 
catchers, are  bolted  to  the  side  plates  by  through  bolts. 

The  operating  platform  is  at  one  end  of  the  main  platform, 
and  is  railed  in  and  covered  with  a  protecting  roof.  On  this 
platform  are  the  levers  for  operating  the  controlling  mechan- 
ism, the  brake  and  the  sand  boxes. 

The  universal  trolley  bar  extends  upward  from  the  locomo- 
tive at  this  place. 

The  controlling  mechanism  consists  of  two  large  rheostats 
of  the  Thomson-Houston  railroad  type.  These  are  so  ar- 
ranged with  their  contact  shoes  that  no  reversing  switch  is 
needed.  ; 

The  operator  so  stands  that  he  always  faces  in  the  direc- 
tion in  which  the  locomotive  is  to  go,  and  being  in  this  po- 
sition, he  pushes  the  rheostat  lever  from  him  to  make  the  lo- 
comotive go  forward,  and  pulls  it  toward  him  to  make  it  go 
backward. 

A  positive  center  lock  is  provided,  so  that  in  turning  the 
current  off  there  is  no  danger  of  passing  the  neutral  point  on 
the  rheostat,  and  so  reversing  the  locomotive  with  the  cur- 
rent on. 

When  the  operator  stands  in  the  above-mentioned  position 
he  pushes  the  brake  lever  from  him  in  order  to  apply  the  brake. 

The  bands  are  so  arranged  on  the  brake  drum  that  the  fric- 
tion tends  to  tighten  them  up  more  upon  the  wood  lagging,  and 
so  assists  the  operator. 

A  combined  main  switch,  lightning  arrester  and  fuse  box  is 
placed  within  easy  reach  of  the  man,  so  that  he  can  instantly 
shut  the  current  off  from  the  locomotive  by  a  single  movement 
ot  the  hand. 

The  construction  of  the  motor  is  of  the  most  rigid  and  water- 
proof kind,  the  field  spools  having  their  wire  enclosed  and  en- 
tirely sewed  up  in  canvas  bags,  which  are  covered  with  a  heavy 
coating  of  waterproof  paint. 

Some  data  on  the  locomotive  are  as  follows  :  Voltage  of  loco- 
trotive,  500  volts  ;  power,  100  H.P.  ;  speed  on  level  track, 
with  full  load,  5  miles  per  hour  ;  speed  reduction  between 
armature  and  axle,  i  to  25.  The  engine  is  of  standard  4  ft. 
SJj  in.  gauge  ;  the  drivers  are  42  in.  in  diameter,  and  the  wheel- 
base  6  ft.  4  in.  The  length  of  the  platform  is  12  ft.  7j|  in., 
and  the  length  over  all,  at  the  pilots,  is  15  ft.  9^3  in.  The 
width  over  all  is  7  ft.  o}^  in.  The  height|of  the  platform  above 
the  rail  is  4  ft.  4  in.  The  weight  of  the  locomotive  complete, 
except  the  trolley-pole,  is  42,525  lbs.  ;  the  motor  weighs  5,400 
lbs.  It  is  furnished  with  sand-boxes  and  with  spring  draw-bars 
of  the  link-and-pin  type. 

The  machine  was  designed  and  built  under  the  supervision 
of  Mr.  J.  P.  B.  Fiske,  at  the  company's  Lynn  factory. 


Foreign  Naval  Note. 


SoMK  trials  recently  made  at  Shoeburyncss  of  compound 
armor-plates  having  the  face  hardened  by[a  new  process  invent- 
ed by  Captain  Tresidder  have,  it  is  stated,  given  better  results 
than  have  been  heretofore  attained.  The  projectiles  used  were 
Palliser  chilled   shot,  Hollzer  shell    and    Hadfield    steel   shot. 
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The  new  process  seems  to  have  hardened  the  plate  so  that. the 
liability  of  the  projectiles  to  break  up  without  penetrating  isin- 
creased  ;  but  it  does  not  seem  to  have  removed  any  of  the  in- 
herent defects  of  the  compound  plate  as  shown  in  previous 
trials. 

Of  the  projectiles  used,  the  Hadfield  steel  showed  the  best  re- 
sults, and  the  Palliser  chilled  shot  the  poorest.  The  Holtzer 
shell  did  well,  but  hardly  as  well  as  the  Hadfield. 


New  Double-Screw  Ferry-Boats. 


The  double-screw  ferry-boat  seems  to  be  finding  favor^on  the 
Hudson  River,  and  will  probably  in  time  replace  entirely  the  old 
paddle-wheel  type.  The  latest  examples  are  the  Bremen  and 
the  Hantbiirg,  now  nearly  completed  for  the  Hoboken  Land  & 
Improvement  Company's  ferry  between  Hoboken  and  New 
York.  The  Bergen,  of  that  line,  was  the  first  double-screw  boat, 
and  in  the  new  boats  the  same  type  has  been  followed,  with  the 
addition  of  the  upper  saloon  ;  in  this  following  the  example  of 
the  Pennsylvania  Railroad  Company,  as  shown  in  the  Cincin- 
nati, which  was  described  last  month. 

The  hulls  of  the  new  boats  are  of  steel,  and  have  been  built 
at  the  yard  of  T.  S.  Marvel  &  Company,  at  Newburg,  N.  Y. 
The  dimensions  are  :  Length  over  all,  222  ft.  ;  length  on  water- 
line,  21S  it.  6  in.  ;  breadth  over  guards,  62  ft.  ;  beam  of  hull, 
35  ft.  ;  depth,  17  It.  ;  draft,  11  ft.  As  stated  above,  the  boats 
are  double-decked.  The  upper  saloon  is  97  ft.  long  by  36  ft. 
wide  and  10  ft.  high.  It  has  a  promenade  hood  extending  all 
around  it,  butting  against  the  pilot  houses,  giving  the  whole  a 
pleasing  appearance.  The  lower  saloons  are  157  ft.  long,  with 
an  average  width  of  15  ft.  ;  height,  13  ft.  A  double  stairway 
leads  from  each  lower  saloon  to  the  upper  one.  The  total  seat- 
ng  capacity  in  each  boat  is  450  persons. 

Instead  of  one  triple-expansion  engine,  like  the  Betgen,  these 
boats  have  each  two  compound  engines  of  the  vertical  inverted 
type.  The  engines  have  been  built  by  the  W.  &  A.  Fletcher 
Company,  of  New  York.  The  cylinders  are  20  in.  and  36  in. 
in  diameter  and  2S  in.  stroke.  The  cranks  in  each  engine  are 
set  opposite  to  each  other,  and  when  the  engines  are  coupled 
the  center  line  of  the  cranks  in  one  is  at  right  angles  with  the  s. 
other,  so  that  on  the  shaft  there  are  four  cranks  go'  apart.  The 
shaft  runs  the  whole  length  of  the  boat,  with  a  propeller  on 
each  end.  The  air  and  circulating  pumps  are  driven  by  an 
independent  compound  engine,  with  cylinders  7  in.  and  14  in. 
in  diameter  and  16  in.  stroke.  There  are  two  air-pumps, 
17^2  in.  X  14  in.  cylinders,  and  one  double-acting  circulating 
pump  17  in.  X  16  in.  cylinder. 

Steam  is  furnished  by  two  boilers,  each  9  ft.  I  in.  in  diameter 
and  21  ft.  long  ;  each  has  two  corrugated  furnaces  44  in.  in 
diameter,  the  total  grate  surface  being  100  sq.  ft.  The  working 
pressure  will  be  125  lbs.  in  regular  service. 
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{^Continued from  f-a^e  570,  Vol.  LXl'.) 
CHAPTER    XIII.— (Cow/inx/rf.) 


PROJECTION   OF   A   BEVEL    WHEEL  AND  PINION   IN    GEAR. 

Figs.  360  to  364  represent  a  bevel  wheel  with  40  teeth  geared 
into  a  pinion  with  20  teeth,  the  pitch  being  2  in.  Fig.  360 
represents  a  section  through  the  center  of  the  wheel  and  of  the 
pinion  ;  fig.  361  a  side  view; 
fig.  362  apian,  and  fig.  363a 
view  looking  at  the  side  of  FJg-  3^^- 
the  wheel  and  at  the  end  of 
the  pinion. 

Let  A  B  and  A  C,  fig.  360, 
be  the  axes  of  the  pinion  and 
wheel,  and  D  E  and  F  E  the 
projections  of  their  major 
pitch  circles.  The  teeth  are 
laid  ofif  in  the  same  way  as 
has  been  described  for  lay- 
ing thera  off  in  the  section 
of  miter  gears. 

To  draw  a  side  view,  the  ,-- 

center  lines,  pitch  circles  and 
pitch  cones  are  drawn  as 
shown  by  dotted  lines  infig. 
361.  Then  to  lay  off  the 
teeth  it  will  be  necessary  first 
to  draw  a  plan,  fig.  362,  and 
from  this  project  the  teeth  in 
the  same  way  as  was  ex- 
plained for  drawing  a  miter 
gear.  If  the  different  views 
are  not  on  the.  same  sheet 
or  not  in  such  relation  to 
each  other  as  to'  permit  the 
projection  o'  the  .teethfrom 


the  plan  to  other  views,  as  is  the  case  with  figs.  362  and  363, 
these  lines — as  a  a,  E  D  and  h'  b,  fig.  362,  corresponding  to 
a  a  ,  D  E  and  b  b'  of  fig.  361 — should  be  drawn  in  pencil, 
and  the  points  of  the  teeth  can  then  be  projected  to  them, 
as  indicated  by  dotted  lines  in  fig.  362.  Then  take  the  distance 
of  each  point  of  intersection,  as  i,  I,  2,  2,  3,  3,  etc.,  of  the 
projection  lines  with  a  a,D  E  and  h  b' ,  from  the  center  line 
K  A  B  with  a  pair  of  dividers,  and  transfer  it  to  the  correspond- 
ing line  in  the  end  view,  fig.  363.  It  is  of  course  more  con- 
venient to  draw  the  plan  immediately  above  or  below  the  end 
view  ;  but  in  some  cases  it  is  not  possible  to  place  the  views  in 
such  relation  to  each  other.  This  is  the  case  with  the  thre« 
views  of  the  pinion  shown  in  figs.  361,  362  and  363.  In  fig. 
361    the    teeth    might    be    projected    from    the    end    view    of 
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Fig.  362. 
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the  pinion  shown  in  fig.  363.  Obviously,  if  the  plan  is  placed 
in  such  a  position  that  the  teeth  of  the  pinion  tan  be  projected 
from  its  end  view  to  both  tig.  361  and  tig.  363.  then  it  would  be 
impossible  to  project  the  teeth  of  the  wheel  from  its  plan  to  the 
side  view,  fig.  361.  Therefore  a  plan  or  side  view  (cr  possibly 
both)  of  the  pinion  should  be  drawn  in  pencil  in  fig.  363,  as 
indicated  by  dotted  lines,  to  which  the  teeth  can  be  projected, 
and  the  points  thus  determined  can  then  be  transferred  to  the 
appropriate  views  with  a  pair  of  dividers. 

In  drawing  a  wheel  and  pinion  in  gear  with  each  other  it  will 


The  student  will  find  that  drawing  a  pair  of  bevel  wheels  cor- 
rectly is  quite  a  difficult  problem,  which  requires  a  good  deal  of 
skill.  The  examples  given  should  be  drawn  either  half  or  full 
size,  as  a  beginner  will  find  it  less  dilficult  to  draw  such  wheels 
on  a  large  scale  than  it  is  to  represent  them  as  small  as  they 
are  shown  in  the  engravings. 

In  practice  drawings  of  bevel  wheels  are  seldom  complet- 
ed in  all  their  details,  as  doing  so  involves  a  great  deal  of  time 
and  labor.  Ordinarily  only  the  pitch  rones,  the  rim,  arms  and 
hub  of  the  wheel  and  a  few  teeth  are  shown. 
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Fig.  363. 

be  difficult  to  represent  the  teeth  in  the  side  view,  fig.  361, 
which  mesh  into  each  other  in  their  proper  relation  without  an 
end  view  which  will  show  this.  It  is  therefore  best  to  draw  a 
back  view  of  the  pinion  showing  the  teeth  of  the  pinion  and 
wheel,  which  are  engaged  together  as  represented  in  fig.  364, 
as  a  guide  in  drawing  the  side  view.  They  may  be  laid  down 
in  pencil  and  rubbed  out  when  the  side  view  is  inked  in. 


Fig.  360. 


Fig.  364- 

fig.  365' represents  a  section  of  a  bevel  wheel  and  pinion 
whose  axes,  5  A'  and  S  B,  standjat  an  angle  of  60  degrees  to  each 
other  instead  of  being  at  right  angles,  as  in  the  previous  exam- 
ples. The  wheel  has  4S  teeth  and  the  pinion  24  of  2-in.  pitch. 
The  diameter  of  the  major  pitch  circle  of  the  wheel  is,  therefore, 
30-;%,  and  that  of  the  pinion  \%-}i  in.  To  draw  the  wheels,  first 
lay  down  their  axes  or  center  lines  SKi.ni.SB  at  the  required 

angle  K  S  B  \o 
each  other.  Then 
lay  off  on  each  side 
oi  S  K  distances 
C  D  and  C  E  = 
half  of  the  pitch 
diameter,  and 
draw  lines  a  b  and 
c  d  parallel  to  5  A". 
Do  the  same  thing 
for  the  pinion,  and 
draw  t  y  and  g  h. 
Then  from  E,  the 
.  point  of  intersec- 
tion, draw  lines  E 
D  perpendicular 
to  S  K  and  E  F 
perpendicular  to 
SB;  then  E  £> 
and  E  /"will  be  the 
major  pitch  diam- 
eters from  which 
the  primitive  pitch 
cones  D  S  E  and 
E  S  F  may  be 
drawn.  The  re- 
maining parts  of 
the  wheel  may 
tbeo  be  laid  off  in 
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Fig-  365 


the  same  way  as  described  for  wheels  whose  axes   are   at  right 
angles  to  each  other. 

Fig.  366  represents  a  pair  of  wheels  whose  axes  are  at  an 
angle  of  135  degrees  to  each  other.  The  method  of  drawing 
such  a  pair  of  wheels  will  be  sufficiently  obvious  from  the  pre- 
ceding explanations. 

OBLIQUE  PROJECTION  OF  A  BEVEL  PINION.* 
Let  the  pinion  be,  in  the  first  instance,  regarded  as  situated 
in  a  position  par- 
allel to  the  ver- 
tical plane,  and 
construct  ac- 
cordingly its  pro-  , 
jections  at  figs. 
367  and  363. 
Then  transfer  the  .^ 
edge  view  to  fig. 
370,  giving  to  the 
axis  S  O'  the  re- 
quired inclina- 
tion to  a  vertical 
o  r  horizontal 
line  ;  and  project 
upon  the  hori- 
zontal center  line 
AB  oi  fig.  369  the 
vertices  0,  0\  S' 
of  the  various 
cones  employed 
to  determine  the 
direction  and 
construction  of 
the  teeth.  The 
teeth  themselves 
are  then  to  be 
projected  upon 
fig.  370  in  the 
manner  already 
described  in  ref- 
erence to  spur 
wheels,  observ- 
ing that  all  iheir 

*  The  following 
explanation  and  the 
engravings  illustrat-' 
ing  it  are  taken  from 
the  '■  Engineer  and  Fig.  366. 
Machinists'  Draw- 
ing-Book." 


rectilinear  edges'converge  toward  the  point  S,  while  the  outlines 
of  the  planes  (which  are,  in  this  instance,  radial  lines)  tend 
toward  O  and  0'  respectively,  according  as  they  are  situated 
upon  the  exterior  or  interior  cones,  between  which  the  length 
of  the  teeth  is  comprised. 

SCREW    GEARING. 

The  most  common  form  of  screw  gearing  is  that  in  which  the 
shafts  are  at  right  angles,  and  a  screw  of  one  thread,  or  some- 
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times  of  two  or  three  threads,  works  with  a  wheel  of  many 
teeth.  Then  the  screw  is  often  called  a  worm  and  the  wheel  a 
worm  wheel.  With  this  arrangement  a  great  difference  in  the 
velocity  of  the  screw  and  wheel  is  obtained,  for  the  reason  that 
fur  one  revolution  of  the  screw,  if  it  is  single  threaded,  the 
wheel  is  moved  a  distance  equal  to  the  pitch  of  its  teeth,  or 
equal  to  one  tooth  and  its  space.  If  the  screw  is  double  or 
treble  threaded  the  wheel  is  moved  two  or  three  teeth  for  one 


Fig-  371- 


Fig-  372. 


revolution  of  the  worm.  A  much  greater  difference  in  the 
force  which  can  be  exerted  is  possible  with  screw  gearing  of 
given  dimensions  than  with  a  spur  wheel.  A  spur  wheel,  to 
produce  the  same  difference  would  have  to  be  at  least  ten  times  as 
large  as  a  worm  wheel.     Screw  gearing  is  commonly  so  con- 


Fig-  373- 


Figs.  371  and?372*  show  awheel  and  single-threaded  worm.  A 
part  of  the  threads  at  a  a  and  the  adjoining  teeth  of  the  wheel 
are  shown  in  section  on  a  line  through  the  center  of  the 
worm.  From  this  it  will  be  seen  that  the  relation  of  the 
wheel  to  tne  worm  or  screw  is  the  same  as  that  of  a  rack  and 
pinion,  and  the  teeth  of  the  wheel  and  the  threads  of  the  screw 
may  therefore  be  drawn  in  the  same  way  as  those  for  a  rack 
and  pinion.  Fig.  373  represents  a  transverse  section  of  a  worm 
and  gear  drawn  on  a  plane,  A  B,  of  fig.  374,  at  right  angles  to 
the  axis  of  the  worm  and  parallel  and  through  that  of  the  wheel. 
Fig.  374  is  a  side  view  of  the  wheel,  the  worm  and  the  adjoin- 
ing teeth  of  the  wheel  being  shown  in  section. 

From  fig.  372  it  will  be  seen  that  the  form  of  the  rim  of  the 
wheel  is  rectangular.  The  teeth  of  ihe  wheels  are  inclined  oil 
the  face  so  as  to  coincide  with  the  position  of  the  thread  of  the 
screw.  In  fig.  373  the  rim  of  the  wheel  is  curved  in  section  so 
as  to  coincide  with  the  form  of  the  worm,  the  teeth  being 
beveled  on  their  sides  as  shown  zX.  a  b  and  a   b' . 

To  make  a  drawing  representing  a  section  of  a  worm  and 
wheel,  the  pitch  and  the  number  of  teeth  of  the  wheel  being 
given,  first  lay  down  a  center  line,  G  H.  Then,  having  calcu- 
lated the  diameter  of  the  pitch  circle,  lay  it  off  on  G  II  from 
the  axis  I J  oi  the  wheel.  The  pitch  diameter  of  a  worm  is 
usually  four  or  five  times  the  pitch.  From  p,  the  pitch  point, 
lay  off/  o  half  the  diameter  of  the  worm.  Then  from/  lay  off 
the  height  and  depth  of  the  teeth,  as  for  spur  wheels.  The  tips 
and  roots  of  the  screw  and  the  section  of  the  teelh  may  then  be 
drawn  from  the  center  o.  The  sides  of  the  teeth  may  be  drawn 
by  laying  off  angles  b  op  and  b'  of  from  the  center  o  ;  o  b  and 
o  h'  will  then  define  the  outlines  of  the  sides  of  the  leeih.  The 
wheel  represented  in  fig.  374  has  involute  teeth,  which  are  drawn 
in  the  same  way  as  for  a  spur  wheel  ;  and  the  section  of  the 
thread  of  the  screw  is  the  same  as  that  for  a  rack,  and  can  be 
drawn  in  the  same  way,  C  D  being  the  line  of  action,  which 
is  laid  off  at  an  angle  of  23  degrees  to  the  pitch  line  E  F  oi  the 


structed  that  the  worm  or  screw  will  drive  the  wheel,  but  the 
wheel  will  not  drive  the  worm.  This  is  often  advantageous, 
as  in  a  windlass  for  hoisting  weights  and  other  forms  of  mechan- 
ism, because  the  gearing  remains  stationary  in  any  position  it 
may  be  in  after  being  moved. 

If  a  worm  wheel  is  geared  into  a  single-threaded  screw  the 
pilch  of  the  teeth  of  the  wheel  is  equal  to  the  pitch  of  the  thread 
of  the  screw.  If  the  latter  is  double  or  treble  threaded  its  pitch 
is  two  or  three  times  that  of  the  teeth  of  the  wheel.  Single- 
threaded  screws  will  be  considered  first. 


as 


Fig.  375- 

screw,  and  is  drawn  through  the 
pitch  point  P.  The  base  circle  of 
the  wheel  is  drawn  tangent  to  the 
line  of  action,  and  in  this  instance 
coincides  with  the  root  circle  of 
the  teeth.  The  form  of  the  sides 
of  the  threads  are  straight  lines  per- 
pendicular to  CD. 

If  cycloidal  teeth  are  used,  the 
outlines  of  the  teeth  of  the  wheel 
are  described  by  points  in  generat- 
ing circles  A  and  2),  fig.  375,  rolling 
within  and  without  the  pitch  circle 
K  L  of  the  w-heel,  and  the  outline 
of  the  thread  of  the  worm  by  the 
same  circles  rolling  on  its  pitch 
line,  E  F. 

It  has  been  pointed  out  that  if  Ihe  section  of  the  teeth  of  a  worm 
wheel  on  a  plane  through  and  parallel  with  their  a.ves,  be  made 
like  that  of  a  spur  wheel  of  the  same  radius  and  pitch,  and  the 
threads  of  the  worm  like  the  teelh  of  a  rack  suitable  for  work- 
ing with  such  a  spur  wheel,  the  worm  and  wheel  will  gear  cor- 
rectlv  together  so  far  as  contact  in  that  plane  is  concerned.  It 
has  commonly  been  assumed  and  acted  on  that  all  radial  sec- 
tions of  the  worm  threads  must  be  of  the  form  so  fixed,  which 

•  From  Unwinds  "  Elements  of  Machine  Design." 
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is  right  and  necessary  ;  and  also  that  all  sections  of  the  worm 
wheel  teeth  on  sections  parallel  to  the  plane  referred  to  should 
be  similar,  which  is  unnecessary,  and  jjives  a  l)ad  form  of  worm 
wheel  teeth.  If  that  proceeilins  is  adopted,  the  worm  wheel 
teeth  become  merely  twisted  spur  wheel  teeth,  which  only  touch 
the  worm  teeth  at  a  point  in  the  median  plane.  The  point  of 
contact  moves  from  root  to  pomt  of  the  teeth  alon);  the  intersec- 
tion of  the  median  plane  with  the  tooth  ;  the  rest  of  the  surface 
of  the  tooth  is  never  in  contact  at  all,  and  the  whole  of  the 
pressure  and  wear  is  concentrated  at  a  single  line  on  the  face 
of  the  tooth.  It  is  probably  in  part  due  to  this  imperfect  con- 
struction of  the  worm  wheel  that  screw  gearing  owes  its  bad 
reputation  for  friction  and  rapid  wear.* 

For  these  reasons  the  teeth  of  screw  gears  are  now  cut  with  a 
hob.  which  is  shown  in  fig.  375,  being  a  steel  piece  on  which 
the  thread  is  cut  with  the  same  tool  with  which  ihe  threads  of 
the  worm  are  cut.  The  steel  threads  are  then  grooved  longi- 
tudinally to  the  axis  of  the  screw  and  hardened.  The  teeth  of 
the  wheel  are  first  cut  as  nearly  to  the  finished  form  as  practica- 
ble. The  hob  and  wheel  are  then  mounted  upon  shafts  and  Ihe 
hob  is  placed  in  mesh  with  the  wheel.  The  hob  is  now  made 
to  rotate,  and  is  dropped  deeper  into  the  wheel  at  each 
revolution  of  the  wheel  until  the  teelh  are  finished.  The 
hob  usually  drives  the  worm  wheel,  but  sometimes  the  machine 
on  which  the  teeth  are  cut  is  arranged  to  drive  both  the  hob  and 
the  wheel.  Teeth  cut  in  this  wav  are  counterparts  of  the  thread 
of  the  worm,  and  consequently  have  more  wearing  surface  and 
last  longer  than  those  which  do  not  conform  to  the  shape  of  the 
screw  which  drives  them.  Tools  and  machines  of  this  kind 
are  manufactured  by  the  Brown  &  Sharpe  Manufacturing  Com- 
pany, of  Providence,  R.  I.f 

Those  who  wish  to  study  the  subject  of  gearing  and  extend 
their  information  concerning  it  may  find  some  or  all  of  the  fol- 
lowing books  useful  : 

Weisbach's  "  Mechanics  of  Engineering  and  Machinery  ;" 
Professor  Willis's  "  Principles  of  Mechanism  ;"  Professor 
Rankine's  "  Machinery  and  Mill  Work  ;"  Moseley's  "  Me- 
chanics of  Engineering  ;"  Professor  MacCord's  "  Kinematics  ;" 
Beale's  "  Practical  Treatise  on  Gearing  ;"  Professor  Reu- 
leau.x's  "  Konstrukture  ;"  Professor  Kle  n's  "Elements  of 
Machine  Design  ;"  "  Mill  Gearing,"  by  Thomas  Box  ;  "  Ele- 
mentary Mechanism,"  by  Professors  Stahl  and  Woods  ;  "  Ele- 
ments of  Machine  Design,"  by  W.  C.  Unwin  (eleventh  edition)  ; 
"  Practical  Treatise  on  Gearing,"  by  the  Brown  &  Sharpe 
Manufacturing  Company  ;  "  Odontics,  or  the  Theory  and  Prac- 
tice of  the  Teeth  of  Gears,"  by  George  B.  Grant  ;  "  A  Treatise 
on  Toothed  Gearing,"  by  I.  H.  Cromwell  ;  "  Senior  Course  in 
Mechanical  Drawing,"  by  William  H.  Thorne. 


much  as  the  first  two  boats  built  for  the  company, 
and  Jo/iel,  the  lines  of  which  are  not  as  fine  as 
U'liwiiliiin  and   Griffin.     The  engines  and  boilers 


the  La  Salle 
those  of  the 
will  also  be 


Lake  Monitors. 


(From  the  Cleveland  Marint  Review.^ 


In  the  contracts  let  a  few  days  ago  to  the  Cleveland  Ship 
Building  Company,  by  Mr.  J.  S.  Fay,  Jr.,  of  the  Lake  Superior 
Iron  Company,  for  two  steel  boats  styled  ''  Lake  Monitors,"  an- 
other wide  departure  from  the  ordinary  lake  freight  carrier  is 
recorded,  and  the  Review  presents  in  the  accompanying  en- 
gravings the  main  features  of  the  plans  for  the  new  boats.  In 
brief  it  mav  be  said  that  the  monitor,  as  introduced  by  the 
Cleveland  Co.npany,  will  have  an  upper  or  outside  deck  with 
rounded  sides  and  no  lower  deck,  and  will  have  but  one  bulk- 
head, the  collision  bulkhead  forward.  The  familiar  pilot-house 
and  quarters  for  officers  forward,  as  well  as  the  turtle-back  now 
common  to  lake  steamers,  will  all  be  dispensed  with,  and  in 
their  stead  a  simple  turret  will  be  built  for  the  windlass  and  for 
steering  purposes  in  the  rivers  or  during  fine  weather. 

A  reduction  in  cost  as  compared  with  the  present  type  of 
steel  vessel  and  increased  carrying  capacity  are  main  features 
in  the  construction  of  the  monitors,  and  there  is  little  doubt 
that  more  of  them  will  be  contracted  for  before  the  opening  of 
another  season. 

In  the  plans  presented  here  it  will  be  noticed  that  the  bow  is 
somewhat  cut  away.  This  was  at  the  request  of  the  owners, 
who  look  to  speed  being  improved  by  such  a  bow,  but  the 
builders  and  others  who  favor  the  new  type  of  boat  prefer  the 
ordinary  straight  bow  and  forefoot.  The  water  bottom  will  be 
4i  ft.  deep,  divided  into  six  compartments,  and  the  boat's  sides 
Will  be  strengthened  by  large  belt  frames.  The  main  structure 
supporting  pilot-house  and  cabins  aft,  and  also  containing 
quarters  for  some  of  the  crew  itself,  will  be  built  up  of  steel 
and  will  have  no  doors,  ihe  windows  being  small,  high  up  and 
well  secured.  The  boat  will  be  the  same  size  as  the  li'awatain 
and  Griffin  of  the  Lake  Superior  Iron  Company's  fleet — 266  ft. 
long,  3S  ft.  beam,  and  23  ft.  hold — but  is  expected  to  carry  as 

•  This  paragraph  is  from  Unwin's  "  Elements  of  Machme  Design." 
t  From  "A  Practical  Treatise  on  Gearing,"  by  the  Browa  &  Sharpe  Mfg. 
Co. 
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duplicates  of  those  in  the  Il'awatam  and  Griffin.  The  cylinders 
are  17  in.,  2g  in.  and  43  in.  in  diameter  and  36  in.  stroke  ;  the 
boilers  are  II  ft.  6  in.  in  diameter  and  12  ft.  long.  It  was  not 
at  first  intended  to  give  the  boats  masts,  but  they  will  have  two 
pole  spars. 
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Manufactures. 


The  Coramingler  System  of  Car  Heating. 


The  accompanying  illustrations  show  the  apparatus  used  by 
the  Consolidated  Car-Heating  Company  with  hot  water  circu- 
lation, which  has  been  called  the  "  commingler"  system.  It  is 
claimed  that  this  apparatus  has  a  large  capacity,  which  is  due  to 
the  direct  action  of  the  steam  upon  the  water  of  circulation, 
caused  by  the  steam  discharging  within  the  body  of  the  water 
itself.  The  contact  of  the  steam  and  water  takes  place  within  the 
pear-shaped  body  of  the  commingler  proper,  a  sectional  view  of 
which  is  shown  in  fig.  i.     The  flow  of  steam  is  broken  into 


within  the  commingler  a  forced  as  well  as  a  gravity  circulation 
is  readily  obtained,  and  it  is  the  addition  of  this  feature  of 
forced  circulation  which  enables  the  commingler  to  move  the 
water  through  such  large  circuits.  Any  amount  and  distribu- 
tion of  piping  that  may  be  found  desirable  can  therefore  be 
made  in  a  car,  the  capacity  of  the  commingler  being  fully 
assured. 

With  this  system,  it  is  stated,  there  is  no  need  of  inspection, 
since  the  pipes  are  kept  constantly  full  from  the  condensation. 
It  can  be  readily  applied  to  cars  already  equipped  with  hot- 
water  apparatus,  without  the  addition  of  new  pipes.  There  is 
no  danger  of  the  system  becoming  "  air-bound,"  as  the  over- 
flow-pipe is  connected  to  the  air  space  within  the  expansion 
drum,  and  thus  permits  the  compressed  air  to  escape  as  the 
water  of  the  circulating  system  expands.  No  air  pressure  can 
therefore  be  generated  within  the  circulating  pipes,  and  this 


Fig.  I. 
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doubtless  accounts  for  the  rapid  circulation  of  water  obtained 
with  the  improved  commingler. 

A  record  of  tests  presented  states  that  13  minutes  is  all  the 
time  required  to  obtain  a  complete  circulation  in  even  the 
largest  cars. 

The  Consolidated  Company  states  that  5  lbs.  steam  pressure 
in  the  train-pipe  at  the  car  is  sufficient  to  heat  the  largest  car 
in  the  coldest  weather.  The  small  pressure  required  for  oper- 
ating this  system  has  practical  value  in  increasing  the  life  of 
the  steam  hose  and  in  the  increased  safety  and  freedom  from 
leakage  at  the  connections  between  cars.  Experiments  con- 
ducted last  year  under  the  supervision  of  the  New  York  Cen- 
tral Railroad  showed  that  circulation  was  rapidly  established 
by  the  commingler  with  if  lbs.  of  steam,  and  in  connection  with 
the  Pennsylvania  Railroad  return  system  the  improved  com- 
m  ngler  has  worked  in  vacuum  with  only  a  difference  of  2  lbs. 
between  the  supply  and  return  pipe. 

The  simplicity  and  ease  of  management  is  evident  from  the 
fact  that  the  heating  apparatus  is  controlled  by  only  one  valve. 
It  is  further  simplified  by  the  fact  that  no  thermostatic  trap  is 
used,  or  any  other  device  requiring  frequent  adjustment  or 
liable  to  get  out  of  order.  No  part  of  the  apparatus  is  placed 
under  the  car  where  it  is  liable  to  freeze.  Every  part,  as  will 
be  seen  from  fig.  2,  is  within  the  car  where  it  can  be  reached 
while  the  train  is  in  motion. 

It  is  claimed  that  the  heating  capacity  of  the  commingler  is 
several  times  as  great  as  that  of  any  water  heater,  and  it  is 
capable  of  heating  several  cars  by  a  single  water  circuit 
could  they  be  properly  connected  together.  As  an 
instance  of  what  ran  be  done  by  the  commingler,  the 
circuit  in  the  Whitehall  tunnel  ditches  on  the  Delaware 
&  Hudson  Railroad,  where  one  commingler  circulates 
water  through  over  2,000  ft.  of  pipe  and  keeps  the 
ditches  free  from  ice  in  the  coldest  winter  weather  ;  and 
in  the  Albany  Electric  Railroad  car-house  there  are  some 
very  long  commingler  circulations.  It  is  also  true  that 
the  amount  of  heat  can  be  regulated  to  meet  the  require- 
ments of  the  mildest  weather  where  arlificial  heat  is 
used. 
hundreds  of  small  jets  within  a  body  of  quartz  pebbles,  in  such  It  is  the  practice  of  railroads  to  store  cars  when  not  in  service 

a  manner  as  to  silently  force  the  water  through  the  commingler  by  placing  them  upon  side  tracks  in  yards  or  in  car-houses, 
after  imparting  to  it  the  entire  heat  of  the  steam.  It  is  claimed  where  in  cold  weather  fire  must  be  kept  alive  to  prevent  freez- 
that  by  giving  the  proper  form  and  direction  to  the  steam  jets  I  ing  of  the  water  within  the  heating  ptpes.     With  the  improved 
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commingler  system  the  drain  cock  can  be  opened  and  all  pipes 
emptied  before  the  car  is  laid  up.  The  car  then  stands  cold 
and  without  any  danger  to  the  empty  pipes  of  the  heating  sys- 
tem. When  the  car  is  again  brouxlit  into  service,  steam  is 
turned  into  the  pipes  through  the  comininglcr.  and  the  car  is  at 
first  heated  with  direct  steam.  The  drain  cocks  being  closed, 
the  water  of  condensation  co.lecls  in  the  pipes  until  the  system 
is  filled  with  water  and  circulation  automatically  taites  place. 
It  is  thus  changed  to  a  hot-water  circulating  system  without 
the  slightest  care  or  attention  on  the  part  of  the  trainman  hav- 
ing It  in  charge.  In  cold  weather  the  pipes  are  tilled  within  two 
hours  after  steam  is  turned  on.  and  in  the  mean  time  the  car 
has  been  heated  with  direct  steam.  Men  having  charge  of  cars 
when  not  in  service  will  appreciate  the  great  advantage  thus 
obtained  by  the  use  of  this  apparatus. 

These  advantages  are  also  found  in  the  Consolidated  Com- 
pany's commingler  storage  system,  which  operates  a  water 
circulation  without  a  water  heater.  The  addi- 
tion of  the  Consolidated  automatic  temperature 
regulator  to  the  improved  commingler  or  the 
commingler  storage  system  makes  a  very  com- 
plete equipment. 


Brake  Beam  Patents. 


The  following  notice  from  Mr.  George  W.  Payson,  General 
Counsel  of  the  Western  Railroad  Association,  was  recently 
sent  out  by  order  of  the  Executive  Committee  : 

"  We  are  advised  by  counsel  that  the  claim  above  (National 
Brake  Beam  Company)  is  either  wholly  invalid,  or,  if  valid  at 
all,  that  it  can  only  be  sustained  by  giving  it  a  construction  so 
narrow  as  not  to  cover  the  Universal  Brake  Beam." 


An  Efficient  Governor. 


Some  tests  were  recently  made  of  the  efliciency  of  the  West- 
inghouse  compound  engine  governor,  which  showed  remark- 
able results.     They  were  made  on  a  Westinghouse  compound 


A  Standard  Shaper. 


The  engraving  herewith  shows  a  new  pat- 
tern of  standard  shaper  made  by  the  firm  of 
Pedrick  &  Ayer,  of  Philadelphia. 

This  machine  planes  12  in.  wide  and  30  in. 
long.  It  is  a  column  machine,  with  an  adjust- 
ing table  14^  in.  long  and  14J  in.  wide,  and  an- 
auxiliary  table  11  in.  long  to  bolt  to  same 
when  a  longer  table  is  desired.  This  smaller 
table  takes  oH  and  leaves  an  angle-plate  to  bolt 
long  pieces  against  the  table  proper.  This 
table  is  raised  and  lowered  by  a  crank  and 
screw  with  gibs,  that  carry  it  true  in  its  upward 
and  downward  travel.  The  arm  that  travels 
and  carries  the  cutting  tool  is  designed  to  resist 
all  cutting  strains,  and  as  true  work  is  done  at 
outer  end  of  arm  as  close  to  the  column.  The 
tool  slide  has  a  downward  feed  by  hand  of  6 
in,,  and  a  cross-feed  by  power  ;  it  is  on  a 
swivel  base  and  angle  work  can  be  planed. 
The  machine  is  driven  by  12-in.  pulleys  and  a 
2-in.  double-thread  screw  to  the  desired  cutting 
speed,  with  a  quick  return  2i  times  as  fast  as 
cutting  speed.  It  has  a  locking  device  for 
holding  tool  slide  solid  while  siding  down  or 
doing  angular  work.  On  the  sliding  head,  in 
front  of  the  operator,  is  a  light  cast-iron  cover 
that  forms  a  tool  shelf  for  keeping  the  cutting 
tools  ;  on  the  square  tables  there  is  another 
shelf  for  wrenches,  oil-can.  waste,  etc,  both 
being  convenient  and  useful.  This  machine 
will  do  any  kind  of  work  that  can  be  done  on 
the  ordinary  ram  shaper,  and  good  true  sur- 
face work  also.  It  is  particularly  valuable  for 
cutting  key-ways  in  the  center  of  long  shafts. 
No  chuck  is  required,  as  the  column  forms  one 
side  of  a  chuck,  with  jaws  any  desired  depth, 
by  lowering  the  table  and  using  dogs  and  screw  points  and 
clamping  against  it. 

The  tool  is  always  cutting  at  the  same  speed  whether  on 
long  or  short  work.  Not  varying  speed  at  all  points  of  travel,  as 
is  the  case  with  crank  movements,  the  screw  gives  the  tool  a 
regular  smooth  cutting  speed,  producing  the  finest  kind  of  a 
surface  on  all  metals  ;  water  cuts  on  iron  or  steel  can  be  taken, 
and  as  good  results  obtained  as  with  water  turning  done  on 
a  lathe.  The  stroke  of  the  machine  can  be  altered  while  the 
machine  is  running  and  readily  adjusted  ;  very  short  cuts  can 
be  taken.  The  belt  runs  at  high  speed  with  positive  cams 
operating  the  belt  shifters,  enabling  the  machine  to  work  up 
to  a  line  either  way.  All  bearings  are  self-oiling  and  are  bushed 
with  bronze  ;  all  loose  pulleys  are  self-oiling,  with  bronze  bush- 
ings :  counter-shaft  has  self-oiling  bearings,  and  pulleys  are 
nicely  balanced.  All  gibs  are  of  wedge  pattern,  forced,  and 
held  by  two  nuts  or  studs,  allowing  line  adjustment  and  all 
metal  surface.  The  screw  passes  through  two  bronze  nuts  that 
are  made  in  duplicate,  and  can  be  furnished  at  small  cost. 

The  machine  is  so  constructed  that  there  is  absolutely  no 
spring  to  the  arm  when  cutting  out  at  the  extreme  end,  as  in 
this  position  the  cutting  tool  hugs  the  guides  tighter,  and  will 
not  gauge  in  or  raise  up.  This  Is  a  valuable  tool  for  tool-room 
or  general  shop  use.  It  is  intended  to  take  the  place  of  a  25-in. 
or  30-in.  old  style  shafer. 


.\    NEW   STANDARD   SHAPER. 


engine  with  iS  and  30  X  i6-in.  cylinders  at  the  power-house  of 
the  Federal  Street  &  Pleasant  Valley  Electric  Street  Railroad, 
by  C.  F.  Scott  of  the  Pittsburgh  Labora'ory  of  the  Westing- 
house  Company.  A  special  instrument  was  designed  by  Mr. 
Scott,  reading  to  0,01  per  cent,  variation  of  speed  and  register- 
ing every  half  second. 

In  electrical  railroad  work  the  variations  in  the  load  on  the 
engines  are  very  large  and  very  sudden  ;  but  from  diagrams 
taken  on  the  special  instrument  used  it  appears  that  the  engine 
changed  but  i  per  cent,  each  side  of  the  neutral  line  represent- 
ing the  time  of  vibration  of  the  pendulum  through  a  total 
change  of  current  equivalent  to  two-thirds  of  the  rated  power 
of  the  engine.  From  a  similar  curve  illustrating  the  action  of 
a  governor  which  depends  upon  centrifugal  force  alone  for  its 
change  of  position,  as  tested  by  this  instrument  during  moder- 
ate changes  of  load,  it  appears  that  after  each  new  load  the 
speed  changed  nearly  I  per  cent,  beyond  the  point  at  which  it 
should  have  settled  and  gradually  worked  back  to  the  proper 
place.  This  governor  was  perfectly  free  from  obstructing  de- 
vices ;  yet  it  is  indicated  plainly  that  adjustment  did  not  even 
commence  until  the  speed  had  changed  considerably.  How- 
ever, this  is  not  surprising  when  it  is  considered  that  it  depends 
on  this  variation  of  speed  for  the  force  of  adjustment.  Indeed 
the  record  is  not  at  all  a  bad  one  so  far  as  centrifugal  governorg 
go,  and  the  extra  momentary  change  of  speed  would  never  be 
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noticed  in  the  average  service,  but  it  would  be  wholly  unfit  for 
electric  railway  work. 

In  their  new  compound  engine  governor,  the  Westinghouse 
Machine  Company  disclaim  broadly  the  originality  of  the  prin- 
ciple of  inertia  in  shaft  governing,  but  insist  that  they  have 
been  the  first  to  so  successfully  apply  the  principle,  and  exhibit 
in  these  tests  the  evidence  of  the  degree  of  perfection  they  have 
secured  by  the  application. 


New  Steam  Pumps. 


6'TiiE  illustration  herewith,  fig.  i,  shows  a  Deane  special  pat- 
tern pump  designed  for  railroad  and  mining  service.  It  is  pro- 
vided  with  a  new   patent  lever  valve  motion   which   prevents 


Fig.  I. 


the  New  York,  Ontario  &  Western,  the  Delaware  it  Hudson, 
the  Philadelphia  &  Reading,  the  Boston  &  Albany,  the  New 
York,  Providence  &  Boston,  the  South  Carolina  and  other 
railroads.  It  is  claimed  that  this  paint  will  entirely  prevent 
the  cutting  of  roofs  by  cinders.  This  company's  "  Perma- 
nence" brand  is  especially  adapted  for  the  roofs  of  round- 
houses and  other  railroad  buildings,  as  it  resists  the  action  of 
acids  and  gases. 

The  William  Cramp  &  Sons  Ship  &  Engine  Company,  of 
Philadelphia,  is  making  extensive  changes  in  its  plant,  and  has 
placed  the  contract  for  a  new  boiler  shop  with  the  Berlin  Iron 
Bridge  Company,  of  East  Berlin,  Conn.  This  boiler  shop  will 
be  constructed  entirely  of  iron  and  will  be  composed  of  two 
parts,  one  part  55  ft.  in  width  by  350  ft.  in   length,  made  very 


DEANE   STEAM    PU.MPS. 


breakage  of  any  of  the  parts  of  the  machine  when  the  pump  is 
run  at  an  excessive  speed.  The  piston-rod,  water-piston, 
stutfing-boxes,  valve  seats,  covers  and  stems  are  of  composition 
metal.  The  water-piston  is  fitted  with  patent  fibrous  packing. 
These  machines  are  especially  designed  for  hard,  continuous 
service,  and  they  are  made  with  various  combinations  of  steam 
and  water  cylinders  for  heavy  or  light  pressures.  This  pump, 
furnished  with  a  boiler  and  both  mounted  on  the  same  base, 
makes  a  strong,  compact  and  simple  apparatus  for  station 
service. 

Fig.  2  represents  the  Deane  duplex  pump.  These  are  con- 
structed from  various  patterns,  and  in  various  proportions  suit- 
able for  tank  service,  elevator  service,  boiler  feeding,  fire  ser- 
vice, etc.  In  the  larger  sizes  they  are  particularly  adapted  for 
water-works,  irrigation,  sewage,  and  oth«r  duties  where  large 
quantities  of  fluid  are  to  be  handled,  the  uniform  discharge  pre- 
venting all  unnecessary  strain  on  the  machine  and  pipes.  The 
Deane  Company  has  made  quite  a  success  of  tl.e  duplex  pumps 
for  elevator  service,  and  has  them  in  operation  in  many  of  the 
largest  buildings  in  the  United  States. 


General  Notes. 


The  Engineer  Department  of  the  United  States  Army  has 
awarded  a  contract  for  water-proofing  and  preserving  the  whole 
of  the  exterior  and  interior  surfaces,  magazines,  etc.,  in  fact, 
all  the  masonry  work  of  the  new  gun  and  mortar  batteries  at 
Sandy  Hook,  New  York  Harbor,  to  the  Brick  &  Stone  Water- 
proofing Company,  of  New  York,  the  work  to  be  done  by  the 
Caffall  process.  This  contract  has  been  let  after  careful  inves- 
tigation, and  may  be  considered  as  an  expert  testimony  to  the 
value  of  that  process.  These  works  from  their  position  are 
exceptionally  exposed  to  low  temperatures  and  to  the  effect  of 
storms. 

The  Continental  Iron  Works,  Brooklyn,  have  a  number  of 
orders  for  corrugated  furnaces.  The  Lake  Erie  Boiler  Works, 
of  Buffalo,  recently  ordered  six,  to  be  used  in  the  new  boilers 
they  are  constructing  tor  the  Metropolitan  Elevated  Railroad 
of  New  York  City.  Other  orders  include  eight  extra  large 
furnaces  for  J.  T.  Ryerson  &  Sons,  to  be  used  m  the  boilers  of 
the  new  Masonic  Temple  in  Chicago.  It  may  be  noted  ttiat 
the  boilers  of  the  new  steamers  of  the  Cunard  Line  now  build- 
ing at  Fairfield,  Scotland,  will  have  204  corrugated  furnacts. 

The  Lee  Composite  Manufacturing  Company,  New  York, 
has  lately  received  orders  for  its  "  slagphalt"  paint  for  pas- 
senger car  roofs  from  the  New  York,  Susquehanna  &  Western, 


high  between  joints  on  account  of  moving  large  marine  boilers 
over  each  other.  This  portion  of  the  building  is  controlled  by 
a  50-ton  traveling  crane  which  is  to  be  furnished  by  William 
Sellers  &  Company,  of  Philadelphia.  Connected  with  this 
main  portion  will  be  a  wing  58  ft.  wide  by  370  ft.  long,  served 
the  whole  length  by  a  20-ton  Sellers  traveling  crane.  The 
building  is  constructed  entirely  of  iron  from  the  designs  of  the 
Berlin  Company,  and  will  be  one  of  the  most  complete  in  every 
detail. 

The  Delaware  &  Hudson  Canal  Company  have  adopted  the 
Sewall  coupler  for  all  their  passenger  equipment,  and  these  are 
now  being  applied.  They  have  also  determined  to  use  the 
Consolidated  Company's  automatic  temperature  regulators  on 
a  good  portion  of  their  passenger  equipment,  this  regulator  hav- 
ing given  excellent  satisfaction  upon  the  Albany  &  Troy  Belt 
.  Line  trains. 

Bv  permission  of  Mr.  H.  Walter  Webb,  the  Consolidated  Car- 
Heating  Company  announces  that  it  is  equipping  106  new 
coaches  of  the  New  York  Central  with  an  improved  system  of 
direct  steam  heat.  If  this  system  gives  the  satisfaction  expect- 
ed, it  is  to  be  applied  to  all  new  cars  built  by  the  Central  in 
1892  and  i8g3,  The  New  York  Central  have  also  given  the 
Consolidated  Company  a  considerable  order  for  automatic  tem- 
perature regulators,  and  these  will  be  applied  to  cars  which  will 
be  in  service  this  winter. 

The  Detroit  Dry  Dock  Company,  in  Detroit,  Mich.,  has 
closed  a  contract  with  the  Berlin  Iron  Bridge  Company,  of 
East  Berlin,  Conn.,  for  a  new  fire-proof  machine  shop  to  be 
used  for  their  engine  work.  The  plant  will  include  two  20ton 
electric  cranes,  and  a  large  number  of  new  tools  of  the  latest 
patterns.  The  shop  will  be  201  X  66  ft.,  and  will  be  50  ft. 
high,  the  center  being  all  in  one  story  with  the  cranes  so 
arranged  that  there  will  be  38  ft.  clear  space  below  them. 
Three  galleries  28  ft.  wide  will  extend  the  entire  length  of  the 
main  shop,  two  of  them  being  intended  for  the  lighter  tools 
and  the  third  for  pattern  work  and  storage.  Plans  are  also 
being  prepared  for  a  boiler  shop  of  the  same  style. 

The  Cleveland  Ship  Building  Company,  Cleveland,  O.,  is 
building  the  engines  for  the  launch  for  the  new  lighthouse 
tender  Amaranth.  The  boiler  is  of  the  Roberts  safely  water 
tube  pattern. 

The  Baldwin  Locomotive  Works  are  building  20  compound 
freight  engines  for  the  Philadelphia  &  Reading  Railroad  ;  10 
of  them  are  consolidation  engines  with  cylinders  14  and  24  in. 
in  diameter,  and  the  other  10  are  of,  the  same  pattern  with 
cylinders  13  in.  and  22  in.  in  diameter,  all  of  them  being  of  the 
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Vauclain  four-cylinder  type.  These  works  are  also  building  for 
the  Reading  Road  a  compound  locomotive  with  Woollen  fire- 
bo.\,  which  IS  intended  especi.illy  (or  .speed.  The  cylinders  are 
13  and  22  in.  in  diameter,  and  the  driving-wheels  6  ft.  6  in.;  it 
is  to  be  tried  on  the  Bound  Broolc  Line  between  New  York  and 
Philadelphia. 

TiiK  Cleveland  City  Forge  tV:  Iron  Company,  Cleveland,  O., 
has  recently  been  doing  some  very  heavy  work  for  the  new 
cruisers.  This  Company  made  the  rudder  frame  for  the  Xnc 
Y,'rk,  and  has  recently  completed  another  weighing  about  17 
tons  for  Cruiser  No.  12.  Other  heavy  forgings  recently  made 
include  an  extra  shaft  for  the  steamer  /'i/j^'nm  of  the  Fall  River 
Line,  which  is  39  ft.  5  in.  long,  27  in.  in  diameter,  and  weighs 
6S,200  lbs.  finished.  The  forge  has  recently  been  increased  in 
capacity  by  three  new  hammers,  and  an  addition  69  ft.  X  ibo 
ft.  is  now  under  construction. 

The  Frontier  Iron  Works,  Detroit,  are  building  four  triple- 
expansion  engines  for  new  lake  steamers.  Two  of  these  are 
duplicates,  with  cylinders  20  in.,  32  in.,  and  54  in.  by  42  in. 
stroke.  The  other  two  are  23  in.,  37  in.,  and  62  in.  in  diameter 
and  44  in.  stroke.  They  are  also  building  two  compound 
stationary  engines  with  cylinders  9  in.  and  17  in.  by  38  in. 
stroke. 

At  a  recent  meeting  of  stockholders  of  the  Lawson  Varnish 
Company,  of  Chicago,  the  capital  slock  was  increased  from 
$150,000  to  $200,000.  As  a  further  indication  of  the  growth 
and  expansion  of  the  business,  ihey  have,  during  the  past  year, 
enlarged  their  factory  so  that  their  capacity  is  doubled. 

The  Buflfalo  Seal  &  Press  Company,  Buffalo,  N.  Y.,  has  just 
moved  into  new  quarters.  This  company  is  now  manufactur- 
ing at  the  rate  of  87,000.000,000  seals  per  year,  and  has  lately 
increased  its  capacity  by  new  special  machinery.  Besides 
supplying  over  150  railroads,  a  contract  for  7,000,000  seals  for 
the  United  States  Government  was  recently  taken.  The  Com- 
pany's seals  have  been  adopted  by  the  English,  German,  and 
Brazilian  governments. 

A  NEW  size  of  hydraulic  jack  has  been  added  to  the  list  of 
Watson  iS;  Stillman.  It  is  specially  designed  for  lifiing  parlor 
cars,  has  a  broad  steel  base,  is  37  in.  in  height,  has  22  in.  raise, 
and  a  lifting  capacity  of  30  tons. 

The  St.  Charles  Car  Company,  St.  Charles,  Mo.,  has  re- 
cently received  orders  for  200  furniture  cars  for  the  Missouri 
Pacific  Railway  and  500  box  cars  for  the  Atchison,  Topeka  iX 
Santa  F6.  In  December  the  shops  turned  out  2co  box  cars  for 
the  Fairbanks  Beef  Company  and  300  coal  cars  of  60,000  lbs. 
capacity,  for  the  Te.xas  &  Pacific.  In  passenger  work  the 
Company  has  nearly  completed  iS  out  of  an  order  for  30  pas- 
senger cars  for  the  Chicago,  Burlington  &  Quincy,  and  has 
begun  work  on  an  order  for  the  Lake  Shore  &  Michigan 
Southern. 

The  Toledo,  St.  Louis  &  Kansas  City  Railroad  has  just  put 
in  service  between  Toledo  and  St.  Louis  some  new  chair  cars 
built  for  the  road  by  the  St.  Charles  Car  Company.  The  in- 
terior decoration  is  very  neat  and  tasteful,  and  the  fitting  and 
furnishing  are  very  handsome  ;  the  interior  finish  is  in  mahog- 
any throughout.  The  cars  are  56  ft.  long,  and  will  seat  40  per- 
sons. At  one  end  is  the  ladies'  toilet  room.  Baker  heater  and 
linen  locker.  At  the  other  there  is  a  handsome  smoking-room, 
a  lavatory  for  gentlemen,  and  a  conveniently  arranged  buffet 
from  which  hot  and  cold  refreshments  can  be  served.  A  snug 
little  sofa  is  fitted  in  front  of  the  buffet,  and  the  remaining 
space  is  given  up  to  Scarritt  reclining  chairs  with  adjustable 
tables  between. 


Baltimore  Notes. 


Notwithstanding  the  difficulties  encountered  in  tunneling 
under  Howard  Street,  incident  to  sewers  and  quicksand,  the 
construction  of  the  Belt  Railroad  is  being  pushed  forward 
rapidly.  Howard  Street  is  on  a  bed  of  quicksand.  Two  of  the 
city  sewers  have  been  seriously  damaged,  and,  owing  to  the 
nature  of  the  soil,  iron  pipe  will  be  substituied  for  the  brick 
work  in  making  repairs.  It  is  thought  that  by  September,  1S92, 
ihe  Belt  Line  will  be  in  full  operation,  when  the  Baltimore  iV 
Ohio  Railroad  will  abandon  the  Locust  Point  Ferry  so  far  as 
passenger  and  freight  traffic  for  points  north  of  Baltimore  are 
concerned. 

The  South  Baltimore  Car  Works,  Curtis  Bay,  are  building 
a  sample  34-ft.  inside  measure  lumber  box  car,  of  a  lot  of  1,000 
cars  to  be  operated  by  the  West  Virginia  &  Pittsburgh  and  the 
Baltimore  &  Ohio  roads  in  the  lumber  trade  ;  500  of  the  cars 
will  be  built  at  Curtis  Bay  and  500  at  Pullman. 


The  West  Virginia  &  Pittsburgh  road,  which  is  being  extend- 
ed from  Bealington,  W.  Va.,  will  connect  with  the  Grafton  & 
Greenbrier  Railroad  at  Philippi,  W.  \'a.  The  Grafton  & 
Greenbrier  is  a  narrow-gauge  road,  but  will  be  widened  to 
standard  gauge  upon  completion  of  the  extension  of  the  West 
Virginia  is:  Pittsburgh  to  Philippi. 

The  Baltimore  &  Ohio  is  extending  the  Slate  Line  road 
from  Unionto*n,  on  the  Fayette  County  Branch,  to  Morgan- 
town,  W.  Va.,  at  which  point  connection  will  be  made  with 
the  Fairmont  &  Morgantown  Branch. 

It  is  stated  that  upon  completion  of  the  extensions  of  the 
Philadelphia  it  Reading,  the  Western  Maryland  and  the  West 
V'irginia  railroads,  to  connect  with  the  Haliimore  &  Ohio  main 
line  at  Cherry  Run,  65  miles  east  of  Cumberland,  a  Union 
station  will  be  put  up  at  that  point,  plans  for  which  are  now 
being  considered. 

Contracts  for  most  of  the  supplies  to  be  used  in  construct- 
ing the  new  South  Baltimore  iS:  Curtis  Bay  Electric  Railroad 
have  been  awarded,  and  the  work  of  laying  tics  will  begin  in  a 
few  days.  The  electric  equipment  and  overhead  wires  will  be 
furnished  by  the  Edison  General  Electric  Company  of  New 
York.  The  Armington  &  Simms  Company,  of  Providence, 
R.  I.,  has  the  contract  for  the  engines  and  boilers.  The  order 
for  the  cars  has  not  yet  been  placed. 

The  South  Baltimore  Car  Works,  Curtis  Bay,  are  building 
1,000  coal  cars  of  60,000  lbs.  capacity  for  the  George's  Creek 
Coal  &  Iron  Company. 

The  Ballimore  &  Ohio's  machine,  boiler  and  blacksmith 
shops  at  jSth  Street,  Philadelphia,  were  completely  destroyed  by 
fire  November  6  ;  estimated  loss,  $10,000. 

The  Baltimore  &  Ohio's  new  electric  light  plant  and  power 
house  at  Brunswick,  Md.,  were  also  destroyed  by  fire  Novem- 
ber 9  ;  the  loss  will  approximate  $10,000. 

The  South  Baltimore  Car  Works  and  the  Ryan  &  McDonald 
Manufacluring  Company,  Curtis  Bay,  are  in  the  market  for 
electric  light  plants  for  their  respective  shops. 

It  is  rumored  that  the  Baltimore  &  Ohio  Company  will 
shortly  be  in  the  market  for  a  number  of  passenger,  freight  and 
switching  engines. 

The  Baldwin  Locomotive  Works  have  arranged  with  the 
Baltimore  &  Ohio  Railroad  to  make  a  test  of  a  new  compound 
ten-wheel  engine,  built  for  fast  express  service. 

The  Baltimore  &  Ohio  Railroad  Company  has  bought  the  in- 
terests of  the  Georgetown  Railroad,  Dock,  Elevator  &  Barge 
Company,  in  Georgetown,  D.  C.  The  purchase  is  important, 
as  it  gives  the  Baltimore  &  Ohio  an  entrance  into  Georgetown 
by  means  of  the  Georgetown  Railroad.  This  road  is  about  one 
mile  long,  of  standard  gauge,  and  runs  into  the  business  section 
of  Georgetown.  It  will  be  used  by  the  Baltimore  &  Ohio  in 
connection  with  the  Metropolitan  Southern,  now  being  con- 
stj-ucted  to  effect  a  Southern  connection.  The  Metropolitan 
Southern  commences  at  Linden  Station,  on  the  Metropolitan 
Branch  in  Montgomery  County.  Md.,  and  runs  to  the  Potomac 
River,  about  eight  miles.  The  Potomac  will  be  bridged  at  or 
near  Great  Falls,  and  the  e.xtension  will  be  continued  in  Vir- 
ginia to  unite  wiih  the  Virginia  Midland  at  Fairfax  Station. 
By  the  purchase  of  the  Georgetown  Railroad,  and  the  building 
of  a  short  line  from  a  point  near  the  Aqueduct  Bridge  to  con- 
nect with  that  road,  an  entrance  to  Georgetown  will  be  effected. 


PERSONALS. 


J.  C.  Hii.L  has  been  re  elected  Railroad  Commissioner  of 
Virginia  for  another  term. 

Louis  J.  Barbot  has  been  re-elected  City  Engineer  of 
Charleston.  S.  C,  for  another  term. 

W.  M.  Hughes  has  been  appointed  Bridge  Engineer  in  the 
Engineering  Department  of  the  city  of  Chicago. 

George  T.  Marsh  has  been  appointed  Superintendent  of  the 
works  of  the  Baltimore  Foundry  Company  at  Curtis  Bay. 

Sir  C.  GzowsKi,  for  several  years  past  President  of  the 
Canadian  Society  of  Civil  Engineers,  has  declined  a  re-election 
to  that  office. 

Professor  Palmer  C.  Ricketts,  of  the  Rensselaer  Poly- 
technic Institute,  has  been  appointed  Chief  of  Engineers  of  the 
New  York  State  National  Guard. 

J.  H.  Agnew  has  resigned  his  position  as  Superintendent  of 
the  South  Carolina  Railroad,  after  holding  it  for  a  year.  He 
was  previously  Master  Mechanic  of  the  road. 
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W.  H.  Miller  has  been  appointed  Superintendent  of  Motive 
Power  of  the  Chicago  &  Eastern  Illinois  Railroad.  He  was 
recently  on  the  Columbus,  Hocking  Valley  &  Toledo. 

Alban  Eavenson  has  been  appointed  Acting  Chemist  of  the 
Lehigh  Valley  Railroad,  in  place  of  C.  P.  Coleman,  who  has 
been  transferred  to  the  General  Superintendent's  office. 

P.  F.  Brendlinger  and  Frank  Nearing,  forming  the  en- 
gineering firm  of  Brendlinger  &  Nearing,  have  recently  re- 
moved their  offices  from  Buffalo,  N.  Y.,  to  New  York  City. 

Hon.  D.  B.  Culberson,  of  Texas,  who  was  mentioned  as 
the  successor  of  the  late  Walter  L.  Bragg  on  the  Interstate 
Commerce  Commission,  has  declined  the  appointment,  prefer- 
ring to  remain  in  Congress. 

George  H.  Baker  succeeds  Mr.  Angus  Sinclair  as  Editor  of 
the  National  Car  &•  Locomotive  Builder.  Mr.  Baker  has  had 
much  practical  railroad  experience,  and  many  opportunities  of 
learning  what  railroad  men  want  to  read.  He  is  well  qualified 
to  maintain  the  excellent  standard  of  the  Car-Builder. 


OBITUARY. 


L.  Hart  Selden,  who  died  in  Chicago,  December  g,  was  born 
in  Hadlyme,  Conn.,  and  educated  as  a  civil  engineer.  He  was 
connected  with  several  lines  in  the  East,  and  afterward  located 
the  Erie  &  Pittsburgh  Railroad  in  Pennsylvania.  He  had 
charge  of  the  building  of  the  Peninsular  Railroad — now  part  of 
the  Chicago  &  Northwestern — from  Escanaba  to  Marquette, 
and  of  some  other  roads  in  the  Northwest.  For  some  years 
past  he  has  had  a  large  practice  as  a  consulting  engineer. 


Major  George  W.  McKee,  U.  S.  A.,  who  died  in  Philadel- 
phia, November  30,  graduated  trom  West  Point  in  1S63,  and 
was  appointed  Lieutenant  in  the  Ordnance  Corps.  He  was 
promoted  to  be  Captain  in  1874,  and  Major  in  1882.  For  some 
time  past  he  had  been  in  command  of  the  Frankford  Arsenal. 
Major  McKee  was  considered  one  of  the  bes'  ordnance  officers 
in  the  Army,  and  was  noted  for  his  scientific  attainments.  He 
made  some  valuable  reports  and  investigations  for  the  Depart- 
ment. 


William  C.  Allison,  who  died  in  Philadelphia,  November 
30,  was  born  in  Chester  County,  Pa.,  and  at  an  early  age  estab- 
lished himself  in  business  as  a  wagon  builder  in  Philadelphia. 
After  following  this  with  varying  success  for  a  number  of  years, 
he  formed  a  partnership  with  John  Murphy,  and  the  firm  of 
Murphy  &  Allison  erected  extensive  shops  on  Market  Street  in 
Phdadelphia,  where  they  built  a  large  number  of  railroad  cars. 
In  1856  the  Girard  Tube  Works  were  added  to  this  establish- 
ment, and  ten  years  later  the  firm  was  dissolved  by  the  death 
of  Mr.  Murphy,  when  Mr.  Allison  formed  the  firm  of  W.  C. 
Allison  &  Sons,  which  continued  until  1S81,  when  the  Allison 
Manufacturing  Company  was  organized  with  Mr.  Allison  as 
president,  an  office  which  he  continued  to  hold  until  his  death. 


Colonel  William  E.  Merrill,  United  Slates  Engineers, 
died  suddenly  December  14,  while  on  his  way  from  Cincinnati 
to  St.  Louis  in  an  Ohio  &  Mississippi  train.  He  was  66  years 
old,  and  was  born  in  Wisconsin  ;  he  was  appointed  a  cadet  at 
West  Point  from  that  State,  and  graduated  in  1859.  He  served 
through  the  war  in  the  Engineer  Corps,  and  had  been  steadily 
at  work  ever  since,  rising  gradually  to  the  rank  of  colonel,  and 
holding  many  important  positions.  In  1878  he  was  sent  to 
Europe  to  study  the  application  of  movable  dams  in  river  im- 
provement. For  some  time  past  he  had  been  in  charge  of  im- 
provements on  the  Ohio  River  and  its  tributaries.  Colonel 
Merrill's  standing  as  an  engineer  was  very  high  ;  he  was  author 
of  several  works  on  engineering  and  of  many  p.ipers  for  tech- 
nical societies  of  which  he  was  a  member. 


PROCEEDINGS    OF  SOCIETIES. 


American  Society  of  Civil  Engineers. — At  the  regular  meet- 
ing, November  18,  a  written  discussion  by  Rudolph  Hering  on 
Mr.  Rafter's  paper  on  the  Rochester  Water  Works  was  read. 

A  paper  on  the  Rolling  Friction  in  Operating  the  Draw  of  the 
Thames  River  Bridge,  by  A.  P.  Boiler,  Jr.,  and  H.  J.  Schu- 
macher, was  read  and  briefly  discussed  by  members  present. 
ThT  discussion  was  continued  until  the  next  meeting. 


At  the  regular  monthly  meeting.  December  2,  Mr.  J.  A.  L. 
Waddell  read  a  paper  on  some  disputed  points  in  Railroad 
Bridge  Designing,  taking  a  strong  position  in  favor  of  uniform 


loads,  and  assum^ing  ample  loads  in  proportioning  bridges. 
The  paper  was  discussed  at  considerable  length  by  members 
present. 

The  following  candidates  were  declared  elected  :  Members, 
Daniel  B.  Dunn,  Macon,  Ga.  ;  F.  P.  Spalding,  Washington  ; 
James  W.  Way,  St.  Louis,  Mo. 

Associate  Members  :  George  G.  Earl,  Americus,  Ga.  ;  Oscar 
Erlandsen,  Poughkeepsie,  N.  Y.  ;  George  T.  Richards,  Pitts- 
burgh, Pa.  ;  William  W.  Thayer,  Philadelphia,  Pa. 


Master  Mechanics'  Association. — Secretary  Sinclair  gives 
notice  that  the  only  one  of  the  Boston  Fund  Scholarships  in  the 
Stevens  Institute  of  Technology  which  has  so  far  been  awarded 
is  to  Mr.  George  P.  Hodgman,  son  of  Mr.  S.  A.  Hodgman,  of 
Wilmington,  Del.,  who  is  now  a  student  in  the  institution. 
Mr.  Sinclair  will  be  much  pleased  to  supply  information  to 
others  who  desire  to  apply  for  any  of  these  scholarships. 

The  Committee  on  Uniform  Statements  of  Locomotive  Per- 
formance have  issued  a  circular  submitting  a  number  of  ques- 
tions to  members  as  to  their  methods  in  making  our  perform- 
ance sheets,  the  allowances  made  and  the  manner  in  which  mile- 
age is  accorded,  fuel,  oil,  etc.  This  subject  is  one  of  importance, 
and  members  will  do  well  to  answer  as  soon  as  possible.  The 
Chairman  of  the  Committee  is  Mr.  George  F.  Wilson,  Superin- 
tendent Motive  Power,  Chicago,  Rock  Island  &  Pacific  Rail- 
road, and  his  address  is  Chicago,  HI. 


Engineering  Association  of  the  South. — The  annual  meet- 
ing was  held  in  Nashville,  Tenn.,  November  12.  The  Treas- 
urer submitted  his  report,  showing  that  the  Society  was  in  a 
prosperous  condition,  with  a  balance  on  hand.  The  Secretary 
reported  that  there  were  at  present  100  members,  3  associate 
and  to  junior  members.  Nine  meetings  were  held  last  year,  at 
which  12  papers  were  read.  The  following  new  members  were 
elected  :  Lucian  S.  Johnson,  Peach  Orchard,  Ky.  ;  John  K. 
Peebles,  Nashville,  "Tenn. 

The  President  then  delivered  his  annual  address,  including 
an  exhibit  of  the  principal  features  of  industrial  development 
during  the  past  year  and  the  most  striking  engineering  works 
of  the  year. 

The  following  officers  were  elected  for  1892  :  President, 
A.  V.  Gude,  Atlanta,  Ga.  ;  First  Vice-President,  James  Geddes, 
Nashville,  Tenn.  ;  Second  Vice-President,  F.  P.  Clute,  South 
Pittsburgh,  Tenn.  ;  Secretary,  Olin  H.  Landreth,  Nashville, 
Tenn.  ;  Treasurer,  W.  B.  Ross,  Nashville,  Tenn.  ;  Directors, 
E.  C.  Lewis,  W.  L.  Dudley,  W.  F.  Foster,  Nashville,  Tenn.  ; 
John  McLeod,  Louisville,  Ky.  ;  Hunter  McDonald,  Savannah. 
Ga,  ;  Charles  B.  Percy,  Montgomery,  Ala. 


American  Forestry  Association. — The  annual  meeting  was 
to  be  held  in  Washington,  December  2g  and  30.  At  this  meet- 
ing it  was  expected  that  some  action  would  be  taken  to  draw  the 
attention  of  Congress  to  the  necessity  of  legslalion  to  secure  the 
national  forest  reservation.     A  large  attendance  was  expected. 


NOTES  AND  NEWS. 


Surveying  for  a  Pacific  Cable. — The  Coast  Survey  steamer 
Albatross  has  completed  about  half  of  the  survey  ordered  by 
Congress  for  a  cable  from  San  Francisco  to  Honolulu.  A  line 
of  soundings  run  from  San  Francisco  direct  showed  the  exist- 
ence of  a  plateau  extending  out  about  60  miles,  with  an  average 
depth  of  100  fathoms  ;  but  at  that  point  there  is  a  sudden  drop 
to  1,200  fathoms,  proving  the  existence  of  a  submarine  preci- 
pice. 

The  California  coast  is  generally  rocky,  and  there  are  few 
good  places  for  landing  a  cable.  The  best  found  is  at  Salinas, 
on  the  Bay  of  Monterey,  where  there  is  a  long  stretch  of  clear, 
sandy  beach,  free  from  stones  and  rocky  projections. 

An  American  Electrical  Carriage. — An  electrical  carriage, 
invented  by  William  Morrison,  of  Des  Moines,  la.,  has  been 
for  some  time  in  daily  use  in  that  city,  and  is  described  by  the 
Electrical  World,  which  says  that  it  will  soon  be  taken  to  Chica- 
go. The  carriage  itself  is  of  ordinary  pattern,  with  three  seats, 
and  will  carry  six  persons.  The  motor  is  placed  on  the  rear 
axle,  power  being  furnished  by  24  accumulator  cells  placed 
under  the  seats.  The  winding  of  the  motor  is  so  arranged  that 
a  reversal  of  the  current  will  cause  the  carriage  to  run  back- 
ward.    The  steering  apparatus  is  simple  and  effective. 

An  Electrical  Carriage. — A  French  electrician,  M.  de 
Graffigny,  has  been  experimenting  with  a  tricycle  driven  by 
an  electric  motor,  (he  power  for  the  motor  being  derived  from 
storage  batteries.  The  tricycle  was  of  the  Rudge  make,  with 
rubber  tires,  and  the  motor  was  attached  directly  to  the  main 
axle.     The  storage   battery  used  was  a  simplification  of   the 


V»l.  LXVI,  No.  I.] 


ENGINEERING    JOURNAL. 


49 


Rcnard  battery  ;  it  had  36  elements.     The  motor  used  was  of 
the  Gramme  type.     The  total   weight  of  the  vehicle  ready  for  a 
start  was:    Carriage,   73.3  lbs;    storage  battery,  47.9;  motor 
and  gearing,  33.1  ;  baggage,  fresh  acid  for  bat- 
teries, etc.,  15.4  ;  driver,  138.9  ;  total,  30S.6  lbs. 
With  this  carriage  a  speed   was  attained  of  28 
miles  an  hour  on  a  descending  grade,  13}  miles 
on  a  level  and  6f  miles  on  a  heavy  up  grade.     A 
run  of   57J   miles  was  made  without    recharging 
the  battery.     The  cost  of  running  was  about  20 
cents  an  hour  for  the  time  actually  spent  on  the 
road. 

A  New  Swiss  Mountain  Railroad. — A  new 
cable  railroad  has  just  been  completed  up  the 
Rotthorn  near  the  Lake  of  Brienz,  in  Switzerland, 
the  summit  of  which  is  7,757  ft.  above  the  sea. 
The  actual  ascent  from  the  lower  to  the  upper 
terminus  is  5,510  ft.,  or  220  ft.  more  than  the 
Pilatus  Railroad,  which  has  heretofore  been  the 
highest  of  these  mountain  roads.  The  ma.ximum 
grade  on  the  new  road  is  25  per  cent.;  the  works  included  10 
tunnels  and  numerous  small  bridges. 

Water  Gauge  Fittings  for  Boilers. — Mr.  Thomas  L'rquhart, 
Locomotive  Superintendent  of  the  Grasi-Tsaritzin  Railroad  in 
Russia,  writes  to  Industrie  as  follows  : 

"  Undoubtedly  false  water  levels,  in  a  great  many  cases,  end 
in  explosion  of  boilers  or  collapse  of  flues,  and  invesligalion 
generally  ends  with  the  conclusion  that  neither  explosion  nor 
collapse  would  have  taken  place  had  the  water-gauge  connec- 
tions with  the  boiler  been  kept  clear  of  incrustation.  Accord- 
ing to  the  old  maxim  that  '  prevention  is  better  than  cure,'  I 
beg  to  bring  before  the  notice  of  your  readers  the  accompany- 
ing illustration  of  a  simple  and  efficient  device  in  connection 
with  water-gauge  mount- 
ings used  on  the  Conti- 
nent, and  with  which  I 
have  had  some  experience. 
Thisapparatuscompletely 
obviates  the  formation  of 
incrustation  in  the  lower 
connections  between 
glass-gauges  and  boilers, 
even  with  feed  water  of 
the  worst  quality. 

"  A  glance  at  the  an- 
nexed illustration  will  ex- 
plain the  action  of  the 
anti-incrustator.  Each  of 
the  steam  chambers,  com- 
posed of  pieces  of  boiler 
tubing,  is  placed  directly 
over  the  glass  tubes,  with 
which  they  are  always  in 
communication.  These 
have  a  total  cooling  sur- 
face of  100  sq.  in.  By 
their  condensing  action 
they  keep  up  a  constant 
supply  of  pure  water  to 
the  gauge  glasses,  and  set 
up  through  their  connec- 
tions a  return  current  to 
the  boiler.  In  some  ex- 
act experiments  which  we 
made,  these  two  steam 
chambers,  placed  on  the 
gauge  glasses  of  a  Gallo- 
way boiler  having  a  stoke- 
hole temperature  of  100° 
Fahr.  and  a  working 
pressure  of  5  a  t  m  o  s  - 
pheres,  steam  was  con- 
densed at  the  rate  of  5.74 
oz.  per  hour  with  the 
liquid  fuel  used  on  the 
Grazi-Tsaritsin  Railroad, 
giving  an  evaporation  of 
12  lbs.  per  lb.  of  fuel. 
Thus  we  arrive  at  the  fact 
that,   with   a   sacrifice   of 


The  Adamson  Gun.— The  illustrations  given  herewith  repre- 
sent a  sectional  elevation,  end  view  and  plan  respectively  of  a 
gun  invented  by  the  late  Mr.  Daniel  Adamson,  and  which  is 
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fuel  of  y^  lb.  per  day  of  12^  hours,  we  have  an  absolute  automatic 
guarantee  that  no  incrustation  or  salt  can  possibly  accumulate 
in  the  lower  gauge  connections,  and  no  trouble  exists  with  leaky 
cocks  which  become  so  by  incrustation.  This  small  sacrifice 
of  fuel  is  a  very  low  premium  for  the  great  security  effected, 
and  ought  to  commend  itself*to  steam  users  on  sea  and  land." 


PLAN 

THE  ADAMSON   GUN. 

being  introduced  by  the  Adamson  Gun  Syndicate  of  London. 
The  principal  feature  of  this  type  of  gun  consists  in  abolishing 
the  trunnions  and  substituting  therefor  a  ball  joint.  A,  or 
spherical  enlargement,  which  works  in  a  suitable  socket  on  the 
gun  carriage.  The  advantage  claimed  for  this  arrangement  is 
that  the  gun  can  be  readily  trained  to  cover  a  much  greater 
range  without  moving  the  carriage. 

The  gun  from  which  our  illustrations  are  taken  was  made  at 
Bofors,  in  Sweden,  and  has  been  tested  by  Swedish  artillerists 
with  the  following  results  :  The  gun  was  fired  five  times  in  20 
seconds.  An  elevation  of  25'  was  found  to  carry  the  projectile 
26,250  ft.,  or  nearly  five  miles.  Eighty-five  rounds  were  fired 
with  excellent  results 

The  gun  tested  was  3.36  in.  in  caliber  and  98.43  in.  in  length. 
The  rifling  has  24  grooves  0.295  in.  wide  and  0.039  '"•  '" 
depth  ;  the  width  of  the  lands  is  0.138  in.  The  volume  of  the 
chamber  is  161.72  cub.  in.  The  projectile  weighs  14.77  'bs., 
and  the  charge  of  black  powder  5.51  lbs.  With  black  powder  a 
muzzle  velocity  of  1,920  ft.  was  attained,  which  was  increased 
to  1,970  ft.  with  smokeless  powder. 

The  claims  made  for  this  gun  are  that  it  has  great  strength 
and  durability  with  respect  to  its  weight,  and  that  the  mechan- 
ism is  simple  and  easy  to  manage,  and  does  not  require  experts 
for  its  handling. 

An  Iceland  Bridge. — A  new  suspension  bridge,  the  first  of 
its  kind  in  Iceland,  has  recently  been  erected  over  the  River 
Olrusaa.  The  bridge  is  372  ft.  long  and  9  ft.  wide.  All  the 
materials  had  to  be  transported  on  sledges  over  the  ice  during 
the  winter  from  the  nearest  harbor,  Eyrarbakki.  Six  steel-wire 
ropes,  weighing  5'+  tons  each,  and  430  ft.  long,  were  carried 
upon  the  shoulders  of  180  men.  and  took  two  days  in  transport 
from  Eyrarbakki  to  the  site  of  the  bridge,  a  distance  of  about 
nine  miles.  A  great  many  diflSculties  had  to  be  surmounted  in 
the  construction,  as  may  be  imagined  in  a  country  where  there 
are  no  railroads,  and  hardly  any  wheeled  vehicles. 

Sanitary  Improvement  in  Frankfort. — A  long  and  very  in- 
teresting report  by  Chief-Engineer  Hirsch  on  the  Sanitary  Im- 
provement of  Frankfort-onthe-Main  was  recently  published  in 
the  Annales  des  Fonts  el  CAaussees,  of  which  only  the  briefest 
abstract  is  given  below  : 

The  works,  which  extended  over  a  period  of  20  years,  com- 
pletely transformed  the  ancient  city.  The  works  of  sanitary  im- 
provement were  of  three  classes  :  The  distribution  of  water,  the 
carrying  off  waste  water  by  sewers  and  the  treatment  of  sewage. 

The  old  water  supply  being  extremely  defective,  about  1873 
a  supply  was  brought  by  an  aqueduct  from  the  Vogelsberg, 
amounting  to  an  average  of  3613  galls,  per  inhabitant  for  the 
day.  This  supply  was  completed  in  1SS5  by  pumping  from  a 
deep  water-bearing  stratum  at  Sladtwald,  on  the  left  bank  of 
the  Main  below  Frankfort.  This  water  supply,  as  it  is  now 
managed,  is  profitable,  the  annual  receipts  being  considerably 
in  excess  of  the  expenses  of  maintenance  and  pumping,  leav- 
ing a  considerable  amount  to  be  applied  as  interest  on  the  cost 
of  the  water-works. 

The  system  of  sewerage  has  been  established  on  the  principle 
of  carrying  off  together  and  by  the  same  conduits  the  waste 
water,  all  refuse  susceptible  of  being  washed  out,  the  surplus 
rain  water  and  drainage  water.  This  system  is  composed  of 
collecting  sewers  following  as  nearly  as  possible  the  lines  of 
level  of  the  ground,  and  of  secondary  sewers  built  on  the  lines 
of  greatest  fall  and  at  right  angles  to  the  river.  On  either  bank 
these  are  divided  into  two  systems,  the  upper  and  the  lower. 
The  large  collecting  sewers  discharge  into  the  Main  at  a  great 
distance  below  the  city.  The  flushing  and  cleaning  of  the 
sewers  is  done  by  the  surplus  water,  and  ventilation  is  effected 
by  the  house  discharge-pipes,  which  form  chimneys.     Besides 
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these  pipes  there  are  a  certain  number  of  special  ventilators  car- 
ried through  chimneys  built  in  the  towers  of  the  wall  surround 
ing  the  old  city. 

The  system  of  carrying  all  waste  to  the  sewers  works  very 
well  for  the  city  ;  but  the  people  on  the  river  banks  below  com- 
plained of  the  pollution  of  tlie  waters,  and  it  was  resolved  to 
erect  works  for  purifying  the  sewage  before  turning  it  into  the 
river.  As  the  local  circumstances  forbid  the  use  of  sewage  on 
the  soil,  the  engineers  were  obliged  to  have  recourse  to  some 
plan  for  mechanical  and  chemical  purification.     The  works  are 


ber  of  which  in  the  world  is  estimated  at  105,000,  representing 
a  total  of  5,500,000  to  7,000,000  H.P. 

All  the  steam-engines  of  the  world,  Including  locomotives, 
would  produce  a  force  equivalent  to  40,000,000  H.P.  if  working 
together. 

A  French  Masonry  Bridge. — There  has  been  recently  among 
French  engineers  a  tendency  to  return  to  the  use  of  masonry 
for  bridges,  especially  in  localities  where  suitable  stone  can  be 
obtained   at  a  reasonable  cost.     One  instance  of  this  is  a  new 
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situated  about  three  miles  below  the  city.  The  foul  water  is 
carried  there  by  the  collecting  sewers,  one  ol  which  is  carried 
underneath  the  Main  by  a  siphon.  There  are  two  groups  of 
six  settling  basins,  each  group  being  able  to  treat  in  ordinary 
times  about  700,000  cub.  ft.  per  day,  and  twice  that  quantity 
in  rainy  seasons.  In  these  settling  basins  the  heavier  matters 
held  in  suspension  are  deposited,  and  from  the  basins  the  water 
is  passed  through  gratings  which  retain  floating  bodies.  The 
settling  works  very  well,  thanks  to  the  slowness  of  the  move- 
ment of  water  through  the  basins  and  the  use  of  chemical 
reagents — sulphate  of  alumina  and  chalk.  About  2,200  lbs.  of 
the  first  named  and  550  lbs.  of  the  second  are  used  to  210,000 
cub.  ft.  of  water.  The  cost  is  very  small,  amounting  to 
about  25  cents  per  inhabitant  of  the  city  per  year,  including  in 
this  sum  interest  on  the  cost  of  the  works  and  a  sinking  fund,  as 
well  as  the  cost  of  working. 

It  may  be  mentioned  that  in  1885  about  78  per  cent,  of  all  the 
houses  in  the  city  were  connected  with  the  sewers,  and  70  per 
cent,  used  the  city  water.  That  proportion  has  been  consid- 
erably increased  since  that  time. 

Results  from  a  hvgienic  point  of  view  have  been  very  marked. 
Before  1S70  the  mortality  resulting  from  typhoid  fever  showed 
for  several  years  an  average  of  71  deaths  per  year  to  100,000 
persons.  Beginning  with  1S75,  the  date  at  which  the  new  works 
commenced  to  produce  an  effect,  this  mortality^decreased  stead- 
ily to  16  in  1885,  showing  a  reduction  of  over  77  per  cent.,  and 
it  is  stated  now  that  this  terrible  disease  has  now  almost  entire- 
ly disappeared,  very  few  cases  having  been  repotted  by  the 
health  authorities  in  the  last  three  or  four  years. 

A  Submarine  Boat. — .^t  the  yard  of  the  Detroit  Boat  Works, 
Detroit,  a  few  days  ago  the  submarine  boat,  about  which  a 
great  deal  has  been  written,  was  launched.  The  boat  was  de- 
signed by  Fred.  A.  Ballin,  naval  architect,  and  is  the  property 
of  George  A.  Baker,  of  Chicago,  who  wishes  to  use  her  for 
testing  an  invention  upon  which  he  has  been  at  work  for  a 
long  time  past.  The  invention  consists  in  reversible  propellers, 
working  on  each  side  of  the  boat  amidships.  Their  duty  is  to 
propel  as  well  as  regulate  the  desired  immersion.  The  boat  is 
40  ft.  long,  9  ft.  wide  and  14  ft.  deep,  and  was  built  of  wood 
instead  of  iron  or  steel  for  economy's  sake.  The  power  is 
steam,  a  Roberts  safety  pipe  boiler  and  Willard  engine  being 
used.  Compressed  air  ran  be  stored  in  the  hull. — Cleve/and 
Mil  fine  Review. 

Steam  Powder  of  the  World. — According  to  a  writer  in  the 
Revui  Scientifiqiie,  of  Paris,  the  power  furnished  by  the  steam- 
engines  of  the  whole  world  represents  the  labor  of  i  000,000.000 
men  ;  that  is,  of  more  than  twice  the  number  of  working-men 
in  existence. 

In  this  calculation  the  United  States  stands  first,  being  put 
down  as  having  steam-engines  with  a  total  of  7.500.000  H.P.  ; 
Great  Britain  has  a  total  of  7,000,000  H.P.  ;  Germany,  4,500,000 
and  France,  3,000,000. 

These  figures  do  not  include  the  locomotives,  the  total  num- 
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bridge  over  the  Saone  at  Verjux,  which  has  been  named  the 
Boucicaut  Bridge,  in  honor  of  M.  Boucicaut.  a  wealthy  mer- 
chant of  Paris,  who  paid  for  the  construction  of  the  bridge  as  a 
gift  to  his  native  town. 

The  structure  has  five  arches  carried  on  four  piers  and  two 
abutments.  One  of  the  arches  is  shown  in  the  accompanying 
engraving,  from  Le  Genie  Civil.  The  arches  are  all  of  the  same 
size,  having  131.2  ft.  span  and  16.4  ft.  rise.  The  radius  varies 
from  177  ft.  at  the  summit  to  75.5  ft.  at  the  spring.  The  work 
is  entirely  of  cut  stone,  and  its  cost  was  about  |y7,ooo,  not  in- 
cluding the  approaches. 

Novel  Friction  Gearing. — The  device  illustrated  in  the  dia- 
gram herewith  we  engrave  from  a  recent  patent  granted  to  Mr. 
C.  C.  Yates,  of  Mechanics  Falls,  Me.  It  is  deserving  of  atten- 
tion, and  superior  to  most  methods  now  in  use  for  varying  the 
relative  motion  of  two  shafts  when  a  small  amount  of  power  is 
to  be  transmitted. 

On  the  ends  of  two  shafts,  A  and  B,  are  fixed  two  conical 
wheels  C  and  C.  Between  these  is  an  intermediate  wheel  bear- 
ing on  both  of  the  cones.  This  wheel  or  disk  D  is  mounted  on 
a  swiveling  plate,  E,  so  as  to  be  set  at  various  angles  to  the 
axis  of  the  shafts^  and  jS,  bearing  at  its  periphery  on  the  cones 
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C.  at  corresponding  distances  from  the  center,  and  varying  their 
relative  motion  accordingly. 

The  peculiarity  of  the  gearing,  aside  from  its  extreme  sim- 
plicity, is  that  the  surfaces  move  together  uniformly,  and  there 
is  not  that  twisting  and  grinding  action  common  to  other  forms 
of  friction  gearing  when  employed  for  a  similar  purpose.  This 
method  is  one  especially  applicable  to  the  feed  motion  of  ma- 
chine tools,  but  would  require  different  proportions  from  those 
shown  in  the  diagram.  'The  main  disk  C  should  be  larger  in 
diameter  and  with  less  range  of  variation. —/«a';<,t/r)',  San  Fran- 
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The  table  of  Locomotive  Returns,  which  is  given  on  an- 
other page,  is  a  small  beginning,  which  we  hope  will  be  in 
time  increased  to  include  a  number  of  important  roads. 
This  can  be  done  by  the  co-operation  of  superintendents 
of  motive  power,  many  of  whom  have  already  promised 
it.  Comparative  statements  of  this  kind  cannot  fail  to 
bring  out  some  interesting  points,  and  they  may  perhaps 
do  the  further  service  of  impressing  upon  those  in  author- 
ity how  desirable  it  is  to  have  a  uniform  system  of  estimat- 
ing and  stating  locomotive  performance. 

It  may  be  added  that  we  shall  be  much  pleased  to  re- 
ceive reports  of  locomotive  service  from  any  superin- 
tendent of  motive  power  who  may  see  this  notice. 


The  Engineering  Society  of  the  South  has  taken  up  the 
question  of  improving  highway  roads  in  earnest,  and  will 
try  several  plans  to  excite  increased  interest  in  it.  Among 
others  it  proposes  to  have  an  exhibition  of  road  machinery 
and  tools,  and  of  methods  of  making  and  maintaining 
roads,  to  be  held  in  Nashville  at  an  early  day.  It  will 
also  have  a  series  of  papers  on  Roads,  to  be  prepared  by 
members  and  read  before  the  Society  at  intervals  through 
the  year.  The  object  is  an  excellent  one,  and  there  is 
probably  no  way  in  which  the  Society  can  do  a  greater 
public  service.  It  has  certainly  set  an  example  worthy  to 
be  followed. 


The  new  railroatl  building  of  1891,  according  to  the 
statement  prepared  by  the  Railway  Age,  amounted  to 
4,168  miles,  being  less  than  in  any  year  of  the  last  len, 
except  1884  and  1885,  and  only  about  one-third  of  that  of 
1887.  It  was  still  a  fair  addition  to  the  railroad  mileage 
of  the  country,  and  was  distributed  in  such  a  way  as  to 
indicate  that  the  new  lines  have  generally  been  placed 
where  they  were  needed.  The  building  of  parallel  lines 
and  extensions  of  competing  lines  into  new  territory  have, 
in  fact,  almost  ceased  lor  the  time. 

As  for  two  years  past,  the  greatest  additions  have  been 
in  the  South,  but  there  was  still  considerable  building  in 
the  .Northwest,     The  Middle  States  also  show  a  lair  in- 


crease, 501   miles  being  reported  in  New  York,  Pennsyl- 
vania and  New  Jersey. 

The  length  of  the  new  lines  built  averages  only  about  17 
miles,  showing  that  the  new  mileage  was  largely  of  short 
branches  and  extensions. 


There  is  a  rapid  transit  commission  in  Boston,  and  it 
has  recently  submitted  a  preliminary  report,  proposing  a 
belt  or  circular  line  in  thai  city,  connecting  all  the  rail- 
road stations  and  some  other  points.  This  line  is  to  be 
partly  an  elevated  and  partly  a  subway  road,  and  is  to 
form  the  base  from  which  elevated  roads  are  to  radiate 
out  to  Cambridge,  Dorchester  and  other  suburbs. 


The  lake  commerce  has  been  so  important  of  late  years 
that  it  ought  not  to  be  a  matter  of  surprise  that  some  of 
our  best  ship-yards  are  now  on  the  inland  waters,  though 
many  persons  do  not  appreciate  the  fact.  The  yards  at 
Cleveland,  Detroit,  Bay  City  and  other  points  have  grown 
up  to  large  dimensions  within  the  past  few  years,  and  the 
work  they  do,  both  in  ships  and  engines,  will  stand  com- 
parison with  any  of  the  yards  on  the  seaboard.  In  fact, 
the  Bay  City  yards  have  already  built  ships  for  the  Atlan- 
tic, and  others  may  follow  before  long. 


The  adaptation  of  the  "  whaleback"  type  of  ship  to 
coast  defense  is  proposed  by  its  inventor,  Captain  McDou- 
gall.  It  includes  the  monitor  principle  of  an  almost  en- 
tirely submerged  hull  combined  with  a  strong  form  of  pro- 
tective deck,  and  guns  could  be  mounted  in  a  turret.  The 
"  whaleback"  has,  in  fact,  so  many  points  of  similarity  to 
the  monitor,  that  the  suggestion  of  adapting  it  to  war  pur- 
poses is  a  natural  one. 

The  latest  report  of  the  Interstate  Commerce  Commis- 
sion is  an  interesting  one,  and  shows  that  the  commis- 
sioners have  not  been  idle  during  the  year.  The  subjects 
which  have  been  considered  are  Uniform  Classification  ; 
Use  of  Shippers'  Cars  ;  Through  Routes  and  Rates  ;  Car- 
riers' Liability,  and  Risk  as  Affecting  Rates. 

The  Commission  reports  a  marked  improvement  during 
the  year  in  the  disposition  of  carriers  to  comply  with  the 
law  in  many  respects,  though  little  progress  has  been 
made  in  establishing  and  publishing  rates  and  charges. 
It  is  one  of  the  difficulties  in  the  way  of  the  Commission 
that  it  can  only  enforce  its  orders  by  bringing  suit  in  the 
courts,  and  cannot  directly  levy  penalties  or  compel  obedi- 
ence. 

Several  amendments  to  the  law  are  suggested,  the  chief 
of  which  are  to  the  sections  in  relation  to  procedure  for 
violations  of  the  act.  It  is  recommended  that  power  be 
given  to  find  indictments  against  the  companies  directly, 
instead  of  their  officers.  It  is  also  asked  that  the  law  be 
amended  so  as  to  fix  some  time  virithin  which  a  uniform 
classification  of  freight  must  be  adopted. 

The  Statistician's  report  to  the  Commission— a  very 
valuable  one — is  referred  to  on  another  page. 


The  New  York  Railroad  Commission  this  year  recom- 
mends legislation  to  prevent  increase  in  the  number  of 
grade  crossings,  and  to  provide  for  the  gradual  abolition 
of  those  now  in  existence  by  separating  the  grades  of  rail- 
roads and  highways  wherever  practicable.  A  law  to  regu- 
late the  building  of  new  railroads  and  to  prevent  the  un- 
necessary duplication  of  railroads  and  building  of  parallel 
lines  is  also  recommended. 
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(Continued  front  page  6.) 


IV. 


In  the  preceding  articles  our  argument  has  been  that 
American  locomotives  burn  more  coal,  and  can  there- 
fore do  more  work  in  proportion  to  their  size  and  weight 
than  British  engines  do,  and  that  by  virtue  of  their  greater 
capacity  for  doing  work,  they  are  more  economical,  count- 
ing all  their  expenses,  than  their  Anglo-Saxon  cotempo- 
raries  are.  As  further  evidence  that  they  do  more  work, 
we  have  collected  from  different  locomotive  superinten- 
dents data  concerning  the  maximum  of  trains  hauled  on 
various  roads  in  this  country,  which  has  been  tabulated 
in  Table  IX. 

DATA   CONCERNING  WEIGHT  OF  AMERICAN  TRAINS. 

T/ie  Engineer  has  complained  that  the  parties  who 
have  taken  part  in  this  discussion  on  this  side  the  Atlantic 
have  failed  to  supply  full  information  concerning  the  per- 
formance of  American  locomotives.  In  turn,  we  will  com- 
plain of  the  total  lack  of  data  concerning  the  average 
weight  of  trains  hauled  on  English  roads.  In  Table  III 
we  gave  the  weig,ht  of  average  passenger  and  freight 
trains  on  a  dozen  different  American  lines.  Can  T/ie 
Engineer  give  similar  data  concerning  as  many  British 
roads  ?  It  must  be  observed  that  the  figures  we  have 
given  in  that  table  are  not  haphazard  guesses,  but  are 
summaries  of  accounts  kept  by  the  different  companies 
for  a  whole  year  and  published  by  them. 

It  is,  ot  course,  true  that  there  are  many  trains  on  nearly 
all  roads,  the  weight  of  which  is  limited,  and  there  is  then 
no  object  in  pulling  more  than  a  given  load.  In  such 
cases,  the  end  to  be  aimed  at  is  to  haul  such  trains  at  as 
low  an  expense  as  possible.  Here,  too,  it  is  difficult  to 
make  any  comparisons  which  will  have  much  value  with- 
out knowing  the  weight  and  speed  of  such  trains,  the 
stops  they  must  make,  and  the  grades  over  which  they 
must  be  hauled.  The  best  data,  probably,  which  is  ob- 
tainable concerning  the  performance  of  American  locomo- 
tives on  trains  of  that  kind,  is  contained  in  what  are 
called  the  "  coal  allowance  sheets,"  which  are  employed 
on  the  Pennsylvania  Railroad  lines. 

A  little  explanation  of  the  system  in  vogue  on  these 
roads  may  be  needed  to  explain  the  significance  of  those 
allowance  sheets.  On  the  Philadelphia,  Wilmington  & 
Baltimore,  and  on  the  Pittsburgh,  Fort  Wayne  &  Chicago 
roads,  for  example,  a  certain  allowance  of  coal — depend- 
ing upon  the  character  of  the  train,  the  nature  of  its  run, 
schedule  time,  number  of  stops,  etc.  — is  made  lor  the  en- 
gine and  another  allowance  for  each  car  per  mile  run. 
One  half  of  the  value  of  the  saving  of  this  allowance, 
which  the  engineer  and  fireman  can  make,  is  divided  be- 
tween them  as  a  bonus.  The  allowances  are  revised  each 
month,  and  are  kept  within  such  limits,  so  that  skillful  and 
careful  men  can  make  a  bonus,  while  those  who  are  in- 
different, indolent  or  ignorant  cannot.  Through  the 
tavor  of  some  of  the  officers  on  the  lines  referred  to,  we 
have  received  copies  of  the  coal  allowance  sheets  on  those 
roads  for  the  month  of  January  of  this  year,  from  which 
Table  X  has  been  collated. 

The  coal  allowed  per  train  mile  for  the  different  classes 
of  trains  has  been  calculated  and  is  given  in  the  eleventh 
column,  from  which  it  will  be  seen  that  on  the  Philadel- 
phia, Wilmington  &  Baltiniore  road  the  average  for  pas- 


senger trains  is  SS-6i  lbs.  and  for  freight  75.26  lbs.  On 
the  Pittsburgh,  Fort  Wayne  &  Chicago  the  corresponding 
figures  are  49.8  and  130.9  lbs. 

The  coal  allowed  per  ton  per  mile  of  the  weight  of  the 
cars  has  also  been  computed,  and  the  results  are  given  in 
column  12.  The  average  for  passenger  cars  on  the  Phila- 
delphia, Wilmington  &  Baltimore  road  is  .694  lb.  and 
for  freight  .253  lb.  per  ton  per  mile.  On  the  Pittsburgh, 
Fort  Wayne  &  Chicago  it  is  0.33  and  0.22  lb.  The 
average  consumption  has  also  been  calculated  in  a  similar 
way  for  through  and  local  or  accommodation  passenger 
trains,  and  for  through  and  local  freight  trains. 

It  must  be  kept  in  mind  that  the  figures  in  this  table 
represent  the  ordinary  everyday  practice  on  the  lines 
named,  and  are  not  reports  of  special  experiments  or  tests, 
which  always  give  better  results  than  daily  usage  does. 
The  coal  allowance  is  also  somewhat  greater  than  the 
actual  consumption,  because  many  of  the  men  run  with 
less  coal  than  the  allowance,  and  thus,  as  has  been  ex- 
plained, make  a  bonus  on  their  month's  work.  The  char- 
acter of  the  trains  hauled  on  the  Philadelphia,  Wilming- 
ton &  Baltimore  road  is  probably  as  near  to  that  of  average 
English  trains  as  can  be  found  in  this  country. 

We  are  unable  to  compare  these  figures  with  English 
practice,  because  we  have  no  similar  reports  of  what  is 
done  on  British  roads.  Can  Tlie  Engineer  give  its  readers 
some  such  data  ?  The  missing  link  in  all  reports  of  loco- 
motive performance  in  the  United  Kingdom  is  the  weight 
of  their  trains.  The  only  way  of  getting  such  informa- 
tion seems  to  be  by  some  process  of  inference,  such  as 
was  employed  in  our  article  published  in  December.  It  will 
be  remembered  that  from  the  "  guess"  of  Mr.  Ackworth, 
with  reference  to  freight  rates  on  British  roads,  the  statis- 
tics of  traffic  receipts  of  goods  trains  per  mile,  and  the 
hypothesis  that  the  dead  weight  of  "  wagons"  was  twice 
the  paying  load  hauled,  the  inference  was  that  the  average 
weight  of  English  goods  trains  is  170  tons,  not  including 
the  engine  and  tender.  On  the  Philadelphia,  Wilmington 
&  Baltimore  road  the  average  of  the  weights  given  is 
nearly  twice  and  on  the  Fort  Wayne  road  it  is  more  than 
three  times  as  great.  If  we  compare  the  daily  perform- 
ance on  the  Philadelphia.  Wilmington  &  Baltimore  road 
with  the  North  British  experiments,  we  find  that  on  the 
former  the  average  weight  of  trains  was  336.8  tons,  on  the 
latter  243.4  tons  ;  the  consumption  of  coal  per  train  mile 
was  75.26  lbs.  in  the  first  case  and  64.56  in  the  second  ; 
the  consumption  of  coal  per  ton  of  train  per  mile  was  .272 
lbs.  on  the  Scotch  road  and  .253  on  the  Philadelphia. 
Wilmington  ci  Baltimore.  It  may  be  repealed  that  in  the 
one  instance  the  figures  represent  the  results  of  careful 
experiment,  and  in  the  other  every-day  practice. 

Since  the  publication  of  these  articles  was  commenced, 
reports  have  been  published  of  some  remarkable  tests  of 
fast  express  locomotives,  of  which  we  give  the  data  in 
table  XI.  The  first  of  these  is  from  a  brief  report  of  the 
performance  of  a  locomolive  with  a  single  pair  of  driving- 
wheels  7  ft.  7j  in.  diameter,  and  with  inside  cylinders 
— which  is  the  type  of  engine  used  on  the  Great  Northern 
Railway  of  England.  This  report  was  published  in  T/ie 
Engineer  of  November  6  In  its  issue  of  November  20 
our  cotemporary  gavea  report  of  a  very  remarkable  per- 
formance of  Mr.  Webb's  new  compound  engine  "  Greater 
Britain,"  which  was  illustrated  in  the  last  number  of  the 
Journal.  A  summary  of  this  report  is  also  given  in 
our  table.     The  third  line  contains  the  data  ol  the  per- 
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Distance  between  Terminals. 


Number  of  Loaded  Freight 
Cars  Hauled. 


Number  of  Empty  Freight 
Cars  Hauled. 


Number  of  Mart,  Baggage,  Ex-  ^ 
press  or  Postal  Cars  Hauled. 


Number  of  Coaches  Hauled.    ^ 


Number  of  Drawing-Room,     a> 
Sleeping  or  Dining  Cars  Hauled. 


Total  Number  of  Cars 
Hauled. 


Schedule  Time, 'including  Stops.  « 


Weight  of  Cars  in  Tons  of 
3,240  Lbs. 


Maximum  Grades  on  Run,      Z 


Kind  of  Engine  Employed.     C 


Total  Weight  of  Engine  in       « 
Working  Order,  * 


Total  Weight  on  Driving- 
Wheels. 


Diameter  of  Driving-Wheels.    S* 


Size  of  Cylinders.  ^ 


Coal  Consumed  per  Mile.       5, 


Coal  Consumed  per  Ton  of  Train  ^ 
Exclusive  of  Engine  and        3 
Tender. 


Proportion  of  Weight  of  Engine 
to  Weight  of  Cars  Hauled.      g 


Miles  per  Hour. 
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Table  X. 


Showing  the  Allowances  of  Coal  per  Engine  and  per  Car  Milk  on  the  Philadelphia,  Wilmington  and  Baltimore,  and  the  Pitts- 
burgh, Fort  Wayne  and  Chicago  Railroads. 


Philadelphia,  Wilmington  and  Baltimore  Railroad. 

Terminal  Points. 

a 
0 

0 

u 

.S 
e 

V 

•0 

2 
0 

S 

3 
S 

'x 

s 

E    0 

•3  .s 

3 
0 

K  i 

i  2 

-^    c 

.=  0 

V 

w 

"o 

^  i 

> 

< 

Average  .Weight   of  Train 

Exclusive  of  Engine 

and  Tender. 

i  = 

< 

0     . 
**"  ^ 

^  s 

■o   a 

s  u 

0    ^ 

'rt 

H 

V 

p. 

|2 

1 
0 

Coal  Allowed  per  Ton  of 
Cars  per  Mile,  Including 
that  Allowed  for  Engine. 

LOCAL   PASSENGER   TRAINS. 

Philadelphia  and  Baltimore 

"             "     Newark 

'*              "     Lamokin 

Miles. 

95-8 
26.2 
19.4 
42.6 
13.2 
34-5 
6.7 

No. 

29.5 
16.8 
12.7 
14.0 
15.5 
10. 0 
so 

Kt.  per 
Mile. 

37. 
30. 
30. 
53- 
132. 
53. 
53. 

Min- 
utes. 

179. 1 

61.9 

45-1 
84.0 
32.2 
82.5 
20.0 

Miles 
Hour. 

3'-9 

^5-4 
25-8 
.30.4 
25.0 

25.2 
20.1 

No, 

3.76 
385 
4..8 
3.67 
2.46 
4-79 
3-4° 

Tons  of 
2,240 
lbs. 

93.3 

95.5 
103.5' 

91.1 

62.0 
1 18. 1 

84.6 

92.6 
46.6 

140.1 

Lbs. 

18. 

22. 
22. 
20. 

25. 
20. 

25. 

23. 

Lbs. 

8.0 
10.0 
10  2 

8.8 
15.0 

8.2 
20.2 

13-5 

Lbs. 

48.08 
57.36 
60.50 
52.29 
51.90 
59  27 
59.68 

55-58 
49.84 
61.56 

Lbs, 

■n 

■  584 
•574 
■837 
.502 
•705 

.676 
1.078 
•430 

Baltimore         *'     Washington   

'■'                "     Catonsville 

Washington     *'     Quantico , 

"              '*     Alexandria 

A  verage? 

NEWSPAPER  TRAIN. 
Washington  and  Baltimore  

42.2 
137.6 

13.0 
11.5 

53- 
53- 

75.0 
223.9 

33.7 
.36-9 

1.84 
5  70 

THROUGH    PASSENGER    TRAIN. 
Philadelphia  and  Washington 

Average  of  all  passenger  trains  .... 

55.61 

.694 

95-8 
42.6 

34-5 

37- 

.  53- 

53. 

20.25 
15.09 
15.15 

506.2 
377-2 
378.7 

ETHROUGH    FREIGHT  TRAINS.  ] 
Philadelphia  and  Baltimore ; 

7475 
73-34 
76.60 

74-89 
95.04 

61.64 

83.36 
72.14 
73.81 
55.15 
65-84 

Baltimore          "     Washington :....      .. 

16        !          -1  8 

.194 
.202 

Quantico          *'                " 

16. 

16. 

18. 
18. 
18. 
16. 
18. 
16. 

16. 

4.0 

3.8 

6.4 
7-8 
6.4 

3l 
4-8 

7.8 

3.6 

Averages 

420.7 
454  2 

170.5 
209  s 
211. s 

401.5 
2S7.2 
160.2 

220.I 
507.2 

377-5 
3I6.8 

,181 

.209 

.36. 
.400 

•341 

.1831 

•193 

FAST   FREIGHT  TRAIN. 
Philadelphia  and  Wilmington... 

26.3 

26.8 
32.9 
36.1 
59-7 
.34-5 
42.6 

32.9 
34.5 

30. 

30- 
37. 

21. 

37- 
51. 
53. 

37- 
53- 

18.17 

6.82 
8.38 
8.46 
16.06 
11.49 
6.39 

20.29 
15.10 

LOCAL    FREIGHT   TRAINS. 

Philadelphia  and  Wilmington 

Wilmington     *'     Perry  vilJe 

Baltimore         "               ** 

Philadelphia  '*              "                     ...                                    

Quantico          *'     Washington 

Baltimore        '*               " 

Averages 

COLUMBIA   FREIGHT   TRAIN. 
Wilmington  and  Perryville 

68.66 
89.04 

82.44 
75.26 

•315 

!  -175: 
.218 

DISC.  FREIGHT   TRAIN. 
Quantico  and  Washington 

Average  of  all  freight  trains 

■  Pittsburgh,  Fort  Wavne  and  Chicago    Line. 


Pittsbii 


THROUGH  PASSENGER  TRAINS. 

Eastern    Division. 

gh  and  Crestline 


d  Alliance, 


Average 

Western  Division,  Subdivision  C. 
Crestline  and  Fort  Wayne 


.■\verage 

Western  Division,  Subdivision  D. 


Fort  Wayne  and  Chicago 


Average. 


8  1.2 


131  a 

131. 2 
131.2 
131. 2 
131.2 
131. 2 
131. 2 


148.3 
148.3 
148.3 
148.3 
148.3 
148.3 
148.3 
148,3 
148.3 


39 
29 

5 
5 

30 


.S9.14 
58.61 

59-14 
58.61 
58.61 
59.14 
58.61 
58.61 
59.14 
58.61 
59-14 


16 

18 
18 
9 
8 
13 


33-79 
31.68 
33-79 
31.68 
31.68 
33-79 
33-79 
31.68 


31 

19 
23 


15 
30 
'3 


35-33 
35.33 
33.79 
.35-33 
35-33 
.33-79 
35-33 
33-79 
33.79 


430 
3-45 
465 
520 
405 
38s 
450 
445 
3-0 
165 

215 


2S0 
190 

280 

28s 
285 
■85 

193 
230 


305 

3"5 
330 
240 
260 
270 
265 
305 
240 


26.33 
32^83 
24.36 
21.98 
27.97 
29.42 
25.17 
25.46 
32.36 
30.25 

43-22 


28.11 
41.43 
2^  II 
27  62 
27.62 
42.55 
40-79 
3936 


29-17 
28.2s 
26.96 
37.08 

34  22 

32.96 
3358 

29  17 

37-o8 


218.8 
134.9 
218.8 
183-0 
254-5 
281.3 
1349 
183.0 
159.0 
281.3 
'34-9 

198.6 


183.0 
'34.9 
•ii8  8 
281.3 
134.9 
'34-9 
134-9 
254  5 

184.7 


1830 
218.8 
254.5 
159  o 

■34-9 
281.3 
183.0 
183.0 
159.0 

r 195.2 


30.0 

5-rf 

70  0 

30.0 

8.0 

70.0 

30.0 

5.5 

74.0 

30  0 

4.5 

61.5 

30.0 

5  5 

79-5 

30.0 

6.0 

go.o 

30.0 

6.5 

f2.5 

30  0 

5.5 

C8.5 

.30.0 

60 

66.0 

30.0 

4.S 

750 

30.0 

7.0 

6so 
71.1 

25.0 

5-0 

60.0 

25. 0 

8.0 

65.0 

25  0 

2.8 

47-4 

25  0 

5.0 

7S-0 

25.0 

1.3 

32.5 

25.0 

7.0 

60.0 

25  0 

5-0 

50.0 

25.0 

5-5 

745 

~587 

49-5 

25.0 

3-5 

25.0 

4-3 

59-4 

25.0 

2-5 

47-5 

25.0 

7.2 

68.2 

25.0 

45 

47.5 

25.0 

4.5 

70.0 

25.0 

5-4 

62.8 

25.0 

5-0 

60.0 

25.0 

7.0 

67.0 
59.1 

o.,';2 
0.52 

0-34 
034 
0.32 
0.32 
o  46 

0.42 
0.27 

0.48 

0.36 


0..33 
0.48 

0.22 
0.27 
0.24 
0.44 
0.37 
O  2Q 

0.35? 


0.27 

0.27 

o.ig 
0.43 
0-35 
0.25 

■^■34 
0.33 
0.42 

0.30 
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6NG1NEERING    JOURNAL. 


5S 


Tl^RMlNAl.  Points. 


Clrvhlasd  and  Pittsburgh  Division. 


Cleveland  and  Pittsburgh 

'•  •*     Kavenna  and  Return. 

"  *'     Alliance     "  "       ., 

"  *'     HudNon      "  *' 

"     Fitisbiirgh 


Average 

ToLRDo  Division. 
Mansfield  and  Toledo 


Average. 

ACCOMMODATION  TRAINS. 
Eastern  Division.' 
Trains  41,  42,  43,  44. 


Ill,   112,   113,  I tS 

54.  55 

5^^  5<.  5^  57 

107,  109,  114,  115,  it6,  i2>,  133,  133  . 


Average 

Western   Division. 


Local   train  35.. 


"      38 

40 

"       47.  48 ; 

Chicigo  local  trains,  dally  average. 


Average 

Cleveland  and  Pittsburgh  Division. 
River  Division  Accommodations  39,  40. 


58.59*338 

Average 

Average  of  all  passenger  trains. 
THROUGH    FREIGHTS. 
Eastern  Division. 

Allegheny  and  Crestline 

Conway  and  Crestline. .. 

Allegheny  and  Alliance 

Allegheny  and  Conway 

Alliance  and  Crestline 


Average 

Western  Division. 

Crestline  and  Fort  Wayne 

Cleveland  and  Pittsburgh  Division. 
River  Division  trains  72,  73.  74.  75 


78.  79- 

Average  

LOCAL  FREIGHTS. 
Eastern   Division. 
Allegheny  and  Alliance 

Alliance  and  Crestline 


Average 

Western  Division. 
Subdivision  C,  local  train  86  

; 87 

"      "        "     8q 

Subdivision  D,  local  trains  90,  91 


milk  train.. 


Average. 

Cleveland  and  Pittsuurgh  Division. 

Local  freight 

Hill  train 

River  Division  local  freight . . , 


2-s 

U     C 

2  I 
5H 


Mile 


'49-.1 
76.0 

1 13.0 
5»-4 

•49-3 


85.6 
85.6 
85.6 
85.6 
85.6 


44» 
'3-7 
«9.g 
29.9 
13-7 


No. 


45 
30 
i3 


12 
30 
31 
3a 
3= 


19 
23 

23 


131.2 
"3I-2 
148.3 
148.3 
64.1 
85.6 


189.3 
139-2 


186.8 
166.1 
82.2 
20.7 
105.9 


25 
33 


15 
23 


Ft.  per 
mile. 

52.80 
40.00 
40.00 
40.00 
52.80 


48.00 
48.00 
48.00 

48. CO 
48.00 


59-14 
43- 30 
52.80 
52.80 
43  30 
i 


33-79 
31.68 
33-79 
33-7Q 

,  35-33 


94 
"3 


18(6 
438 


81.2 
8i.» 
106.0 


99-0 
73-' 
720 


Average 

Toledo  Division. 

Toledo  and  Mansfield,  local 85.6 

85.6 


through 856 

'■        85.6 

extra 85.6 

Average t   


31.68 
31.68 


£   0 


Min- 
utes. 

380 
I'S 
MS 

65 
.390 


180 
180 
'95 
190 
190 


ISO 

45 

75 
75 
45 


270 
320 
310 
325 

75 
285 


255 
130 


Miles 

hour. 

23-57 
■9-83 
23-39 
94.00 
22.97 


No. 
6 

4 
3 
4 
5 


28.53 
28-53 
26.34 
27.03 
27.03 


22.10 
18.27 
23-92 
23.92 
13.27 


29.16 
24.60 
28.70 
27.38 
28.44 
18.55 


22.26 
31.42 


59-14 
59-14 
59-14 
26.40 
51.22 


50 
32 


71.8 

16 

7..8 

>7 

'9-4 

13 

641 

17 

43-9 

9 

32 
32 


585.0 

Average  of  all  ireight  trains , 596-1 


31-68 
31-68 


S9-M 
59-'4 
51-22 


5280 
31.68 


43.00 
43-00 
43.00 
43.00 
43-00 


740 

660 

320 

So 


955 
64s 


15-14 
15-10 
15.41 
>5-43 


10.83 

1166 
4.07 


320 
320 
405 


1  "5.23 
1  15.23 
5.70 


600 
66a 
600 


56s 

■joo 

7.62 

8.62 

515 
490 
130 

6.92 

7.8s 

20-23 

9.90 
6.65 

7.20 


5«5 
630 
lOS 

455 
360 


9.09 
8.28 
12.68 
11. 29 
14.27 


35 
24 


40 
40 


25 
25 
25 
25 


Tons  of 
2,240 
lbs. 

IS9.0 

110.7 
86.6 
110.7 
134-9 


130  4 


134-9 
—86.6 
86.6 
86.6 
110,7 


U)    O     (J 


M    u 


Lbs. 

20.0 
20.0 
30. o 
ao.o 
20.0 


1^3.2 
99-1 
123.2 
123.2 
99-1 


113.6 


75-0 
75-0 
75-0 
123.2 

750 

75 -o 


83.0 


75-0 

75.0 


750 
151.8 


600.0 

600.0 
600.0 
8730 
600.0 

655.0 


1000  o 
1000  o 


450.0 

»50.o 
250.0 


316.7 


635.0 
625.0 
625.0 
625.0 
50.0 
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Table  XI.     Showing  the  Performance  of  Fast  Express  Locomotives  on  Different  Roads. 
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formance  of  a  French  engine,  and  in  the  fourth  to  the 
seventh  the  figures  are  given  of  the  working  of  an  engine 
on  the  Hudson  River  road. 

The  report  of  the  working  of  Mr.  Webb's  new  engine  is 
certainly  very  remarkable.  The  amount  of  water  evapo- 
rated per  pound  of  coal  is  said  to  have  been  10.96  lbs.  We 
have  no  reason  for  doubting  the  correctness  of  the  report, 
of  which  Mr.  Webb's  reputation  is  sufficient  guarantee. 
If  the  remarkable  results  obtained  in  this  experimental 
trip  are  realized  in  practice,  the  plan  of  boiler  which 
Mr.  Webb  has  introduced  will  probably  be  generally 
adopted.  Before  doing  so,  it  would  be  well,  however,  to 
have  fuller  information  about  the  manner  in  which  the 
remarkable  results  were  obtained,  and  wait  for  the  reports 
of  every-day  working. 

In  speaking  of  the  performance  of  the  North  British  en- 
gine. The  Engineer  S3.^s,  "  It  consumed  30.6  lbs.  of  best 
South  Yorkshire  coal  per  mile  run."  Now,  what  is  meant 
by  the  best  coal  .'  Perhaps  the  following  extract  from  a 
letter  received  from  an  Englishman,  now  employed  on  one 
of  our  leading  American  roads,  may  throw  some  light  on 
the  question.     He  says  : 

"  As  regards  the  quality  of  coal  they  use  in  England,  I 
can  say,  from  my  own  knowledge,  it  is  the  best  that  can  be 
obtained.  In  the  locality  where  I  was  stationed  we  had 
principally  Ebbwvale  and  Tredegar  coal,  the  best  Welsh 
coal  in  the  market  ;  and  it  was  stated  in  the  contract  it 
was  to  be  hand  picked  j  that  was  understood  to  be  clean 
coal,  all  lumps,  no  dirt  whatever.  This,  I  assure  you,  is 
very  different  from  the  quality  we  use  in  America." 

Now  in  comparing  the  performance  of  one  engine  with 
another,  it  is  of  importance  to  know  what  kind  of  coal  was 
used.  We  admit  that  even  with  the  best  coal  the  results 
of  the  experiments  with  Mr.  Webb's  engine  are  very  re- 
markable ;  but  in  order  to  make  a  comparison  of  the  ordi- 
nary performance  of  an  American  engine  with  that  of  the 
foreign  engines  reported  in  our  table,  we  have  selected 
several  runs  on  the  Hudson  River  road  which  were  made 
under  Mr.  Buchanan's  supervision  in  the  ordinary  traffic 
of  the  road.  The  coal  used  was  not  of  the  best  quality, 
and  was  used  because  it  was  cheap.     The  Hudson  River 


road,  it  should  be  added,  is  nearly  level,  and  probably  not 
so  hard  a  line  to  work  as  the  three  foreign  lines  are,  but 
we  have  no  record  of  their  grades  and  curves. 

From  the  table  it  will  be  seen  that  the  Great  Northern 
engine  pulled  4.42  times  its  own  weight,  the  French  en- 
gine 3.23  times,  Mr.  Webb's  5.76  times,  and  in  one  run 
the  Hudson  River  engine's  train  was  8.08  times  as  heavy 
as  itself.  With  this  heavy  train  the  coal  consumption  was 
.178  lb.  per  ton  per  mile,  whereas  Mr.  Webb's  burned 
only  .134  lb.  ;  but  with  a  train  6.19  times  as  hea\'y  as 
itself,  Mr.  Buchanan's  engine  burned  only  .117  lb.  of  coal 
per  ton  per  mile. 

Now  it  is  freely  admitted  that  this  comparison  is  not 
conclusive  evidence  of  the  merits  of  the  engines,  because 
the  alignment  of  the  roads,  the  quality  of  the  fuel  and 
other  conditions  were  not  the  same  ;  but  the  data  are 
given  to  indicate  that  it  is  by  no  means  a  foregone  conclu- 
sion, as  The  Engineer  seems  to  assume,  that  under  like 
conditions  American  express  engines  are  not  equally 
economical  in  fuel  consumption  as  their  foreign  cotem- 
poraries  are.  It  is  obviously  unfair  to  compare  an  Eng- 
lish compound  with  American  simple  locomotives  ;  but 
the  reports  of  the  working  of  compound  locomotives  in  this 
country  have  not  yet  emerged  from  that  turbid  condition 
which  all  subjects  seem  to  get  into  when  they  are  first 
stirred  up.  The  Etigineer,  we  trust,  will  give  its  readers 
the  latest  and  fullest  information  regarding  the  working 
of  compound  locomotives  in  its  own  country,  and  the 
Railroad  and  Engineering  Journal  will  perform  a 
similar  service  for  its  readers  by  reporting  what  is  done 
here  by  the  same  class  of  engines.  If  our  knowledge  is 
thus  increased,  this  discussion  will  not  have  been  futile. 
Up  to  the  present  point  it  may,  we  think,  be  fairly  sum- 
marized by  saying  that  it  has  been  shown  : 

1.  That  the  average  annual  mileage  of  locomotives  on 
the  railroads  of  the  United  Kingdom  is  24,610  ;  in  this 
country  it  is  35.650. 

2.  The  average  weight  of  passenger  trains,  not  includ- 
ing engines  and  tenders,  as  shown  by  the  reports  of  12 
leading  roads  in  this  country,  is  130.3  tons  ;  that  of  freight 
trains  is  601.5  tons.     The  average  weight  of  trains  in  Eng- 
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land,  Scotland  and  Ireland  is  not  known.  There  is  good 
reason  for  thinking,  though,  that  the  weight  of  our  trains 
is  much  greater  than  the  average  on  British  lines.  If  this 
is  true,  it  will  follow  that  American  locomotives  not  only 
run  further,  but  they  haul  heavier  loads  than  English  en- 
gines do. 

3.  The  average  cost  of  repairs  of  the  latter  is  5.30  cents 
per  mile  run,  while  that  of  American  locomotives  is  only 
4.25  cents.  Therefore  they  run  further,  pull  more,  and 
cost  less  than  their  congeners  on  the  "  tight  little  island." 

4.  The  maximum  rate  of  combustion  per  square  foot  of 
grate  per  hour,  in  our  locomotives,  is  considerably  over 
100  lbs.,  and  it  has  been  shown  that  it  is  at  times  as  much 
as  193.7  lbs.,  and  is  reported  as  being  over  200  lbs.  The 
Engineer  has  admitted  that  "  lue  have  nothing  in  Eng- 
land la  equal  this.  About  y^  lbs.  per  square  foot  0/  grate 
per  hour  may  be  regarded  as  a  maximum  consumption 
with  our  fastest  and  heaviest  expresses."  Now  either 
The  Engineer  is  mistaken  in  this  admission,  or  else  the 
greater  capacity  which  American  locomotives  have  of  burn- 
ing coal  enables  them  to  generate  more  steam  and  thus 
pull  heavier  loads.  It  is  believed  that  The  Engineer  was 
wrong  when  it  made  the  above  admission,  but  we  also  be- 
lieve that  if  it  should  change  the  above  estimate  so  as  to 
correspond  with  actual  practice  in  its  own  country,  it  will 
still  be  found  that  our  locomotives  have  a  greater  capacity 
for  burning  coal,  generating  steam,  and  doing  work  than 
English  engines  have. 

5.  While  statistics  show  that  the  average  amount  of  fuel 
burned  per  train  mile  is  less  on  English  than  on  American 
roads,  the  (luanlity  of  fuel,  if  computed  per  ton  of  train 
hauled  per  mile,  is  less  here  than  it  is  on  English  roads  ; 
and  if  all  the  expenses  dependent  upon  the  efficiency  of 
locomotives  is  taken  into  account  it  is  found  that  our  ex- 
penses per  unit  of  weight  of  train  hauled  is  very  much 
less  than  theirs.  A  comparison  of  the  experiments  made 
on  the  North  British  and  the  New  York  Central  roads, 
in  our  Table  \T1,  shows  that  these  expenses  on  the  former 
road  were  four  times  what  they  were  on  the  latter. 

6.  The  fact  that  the  average  earnings  for  carrying 
freight  is  only  a  little  over  a  half  a  cent  per  ton  per  mile 
on  our  great  railroads,  whereas  a  good  authority  estimates 
the  average  rate  on  British  roads  at  i\d.  =  2 J  cents,  is 
indicative  that  the  cost  of  locomotive  service  is  much  less 
here  than  it  is  in  the  United  Kingdom. 

7.  Unless  these  conclusions  are  refuted  or  shown  to  be 
fallacious,  it  will  follow  that  railroad  authorities  in  Canada, 
and  other  British  colonies,  and  foreign  countries  have 
and  will  in  future  show  wisdom,  and  not  ignorance  or  prej- 
udice, as  The  Engineer  has  intimated,  in  equipping  their 
roads  with  American  instead  of  English  motive  power. 

We  will  add  that  we  have  been  promised  by  a  locomotive 
superintendent  of  one  of  the  principal  English  railways, 
full  detail  drawings  of  a  representative  express  locomotive, 
designed  and  built  by  him  for  his  line.  If  these  drawings  are 
received,  we  intend  to  have  them  engraved,  and  give  corre- 
sponding illustrations  ot  an  American  locomotive  corre- 
sponding thereto,  with  critical  descriptions  and  compari- 
sons. We  are  now  inclined  to  think  that  such  a  series  of 
articles  will  show  our  English  cotemporaries  many  features 
in  our  engines  which  they  might  adopt  with  advantage, 
and  doubtless  there  will  be  much  in  the  practice  of  our 
cousins  that  will  te  profitable  for  us  to  imitate.  Should 
such  mutual  enlightenment  be  the  result  of  this  series  of 
articles,  their  purpose  will  be  fully  accomplished. 


LOCOMOTIVE  STEPS. 


In  the  last  annual  report  on  the  Statistics  of  Railroads 
made  to  the  Interstate  Commerce  Commission  by  its  Stat- 
istician, it  is  shown  that  561  railroad  employc-s  were  killed 
and  2,363  were  injured  during  the  year  1S91  by  "  falling 
from  trains  and  engines."  It  is  not  shown,  in  this  report, 
how  many  of  these  persons  were  killed  or  injured  by  falling 
from  cars  and  how  many  by  falling  from  engines.  It  is  not 
possible  to  tell,  therefore,  the  relative  danger  to  which  those 
who  are  employed  on  the  cars  and  those  whose  duties  con- 
fine them  to  the  engine  and  tender  are  exposed.  But  any  one 
who  will  examine  or,  better  still,  will  use  the  steps  and 
hand-rails  which  are  provided  for  getting  on  and  off  of  loco- 
motives must,  it  is  thought,  be  convinced  that  they  e.xpose 
those  who  use  them  to  unnecessary  risk.  A  very  common 
form  of  locomotive  steps  which  is  used  in  this  country  is 
shown  in  tig.  i.  These  consist  of  round  or  oval  plates  at- 
tached by  set  screws  to  a  vertical  rod  or  bar  which  is  sup- 
ported by  the  tail-brace  of  the  engine  frame.  Usually 
they  are   made  without  any  guard   around  their  edges  to 
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prevent  a  person's  foot  from  sliding  off  of  the  step.  It  is 
difficult  at  best  to  get  a  firm  foothold  on  a  round  plate, 
from  the  edge  of  which  a  person's  foot  is  liable  to  slip. 
The  danger  is  increased  at  night,  when  it  is  impossible  to 
see  the  step  distinctly,  or  in  winter,  when  it  is  coated  with 
ice.  Such  steps  are  usually  entirely  too  small,  and  there 
is  nothing  back  of  them  to  prevent  a  person's  foot  from 
getting  in  behind  them  in  case  he  misses  his  foothold. 
The  danger  of  this  is  often  increased  by  the  height  of  the 
step,  which  is  so  great  as  to  be  difficult  to  reach  when  the 
earth  or  the  ballast  slopes  downward  from  the  rails  where 
the  engine  happens  to  be.  Under  such  circumstances  too 
it  is  often  difficult  or  impossible  to  reach  the  hand-rails  or 
hand-holds  on  the  cab  and  on  the  tank. 

In  the  articles  which  have  been  published  in  this  and 
preceding  numbers  of  this  Journ'al  we  have  shown  at 
considerable  length  wherein  American  locomotives  were 
superior  to  those  made  and  used  in  Great  Britain.  There 
is  no  chance,  therefore,  of  accusing  us  of  prejudice  in  favor 
of  that  which  is  foreign  when  we  call  attention  to  the 
greater  safety  and  security  to  employes  which  is  provided 
by  the  steps  used  on  British  locomotives  compared  with 
those  ordinarily  used  here.  Fig.  2  shows  a  form  of  loco- 
motive and  tender  step  which  is  much  used  on  the  other 
side.  It  will  be  seen  from  this  engraving  that  these  steps 
are  of  liberal  size,  and  are  attached  to  a  vertical  plate  or 
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riser,  so  that  the  foot  of  a  person  using  them  is  not  liable 
to  slip  behind  the  step  in  case  of  missing  a  foothold.  The 
edges  of  the  steps,  too,  are  turned  up  with  a  sort  of  flange 
which  acts  as  a  guard  to  prevent  the  foot  from  slipping 
off  of  the  step.     The  lower  step  and  the  hand-rails  are 


Fig.  2. 
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lower  down  than  they  are  in  fig.  I,  and  therefore  more 
convenient  to  use  than  the  arrangement  ordinarily  em- 
ployed on  American  engines.  In  the  design  of  these  at- 
tachments to  locomotives,  if  our  builders  would  imitate 
English  practice  it  would  probably  lessen  to  some  extent 
the  many  dangers  to  which  those  who  run  locomotives  are 
now  exposed,  and  reduce  somewhat  the  number  of  acci- 
dents to  this  worthy  and  courageous  class  of  railroad  em- 
ployes. 

♦- 

RAILROAD  STATISTICS. 


Third  Annual  Report  on  the  Statistics  of  Railroads  in  the  United 
States.  By  Henry  C.  Adams,  Statistician  to  the  Interstate 
Commerce  Commission. 


From  time  to  time  reference  has  been  made  in  these  columns 
to  the  advantages  to  be  gained  by  securing  uniform  and  reliable 
statistics  of  the  railroads  of  the  United  States,  and  also  to  the 
steps  which  had  been  taken  by  the  Interstate  Commerce  Com- 
mission to  secure  such  statistics.  What  has  been  gained  in  that 
direction  is  shown  by  the  advance  copy  of  the  report  of  the 
Statistician  of  the  Commission  for  the  year  ending  June  30, 
i8go,  which  has  just  been  issued.  That  over  a  year  has  passed 
since  the  close  of  the  term  covered  by  the  report  is  due  to  the 
many  delays  necessary  in  collecting  the  reports  and  in  properly 
analyzing  and  collating  the  great  body  of  figures  assembled. 

It  is  utterly  impossible  to  give  a  proper  summary  of  the  re- 
port within  the  limits  of  a  single  article,  and  the  most  that  can 
be  done  is  to  call  attention  to  its  leading  features,  some  of  which 
we  hope  lo  be  able  to  refer  to  at  greater  length  hereafter 

A  prominent  feature  of  the  report  is  the  division  of  the  rail- 
roads into  ten  groups,  the  statistics  of  each  group  being  pre- 
sented separately.  The  great  difference  in  the  density  of  pop- 
ulation, the  amount  of  traffic  and  the  conditions  of  operation 
make  this  method  of  presentation  much  more  valuable  lo  the 
student  of  railroad  economics  than  the  plan  heretofore  adopted 
of  massing  the  figures  for  the  whole  country.  How  the  division 
has  been  made  and  what  the  groups  are  is  shown  at  a  glance  by 


the  accompanying  map,  which  is  taken  from  the  report  itself. 
Of  course,  in  any  division  of  this  kind  there  must  be  some  over- 
lapping—that is,  there  must  be  some  roads  which  are  partly  in 
one  group  and  partly  in  another  ;  but  the  plan  adopted  is  an 
excellent  one,  and  it  would  hardly  be  possible  to  give  a  closer 
classification. 

First,  however,  it  may  be  well  to  give  a  few  general  figures 
showing  the  great  importance  of  the  railroad  interest  in  this 
country. 

Railroad  mileage  in  the  United  States  on  June  30,  iSqo.  was 
163  597  miles.  The  increase  in  mileage  brought  into  operation 
during  the  year  was  5,838  miles,  Michigan  shows  the  largest 
increase  during  the  year,  being  459  miles,  and  Georgia  comes 
next,  with  an  increase  of  43S  miles.  Group  V,  made  up  of  the 
Stales  of  Kentucky,  Tennessee,  Mississippi,  Alabama,  Georgia 
ani  Florida,  shows  an  increased  mileage  of  1,370  miles  during 
the  year.  The  total  length  of  track  for  the  United  States,  in- 
cluding all  tracks,  sidings  and  spurs,  is  208,613  miles. 

The  number  of  railroad  corporations  on  June  30,  1890,  was 
1,797.  Of  these  87  are  classed  as  piivale  roads,  with  a  total 
operated  mdeage  of  812  miles.  Nine  hundred  and  twenty- 
seven  of  these  corporations  are  operating  companies,  and  735 
are  subsidiary  companies — that  is  to  say,  the  mileage  which 
they  own  is  leased  to  other  companies  for  the  purpose  of  opera- 
tion. Twenty-two  companies,  representing  a  mileage  of  1,646 
miles,  were  reorganized  during  the  year,  and  34  companies,  rep- 
resenting a  mileage  of  1,906  miles,  merged  their  corporate  ex- 
istence into  other  corporations.  Fifty  companies,  representing 
a  mileage  of  6,196  miles,  were  consolidated  with  other  compa- 
nies. Thus  8,102  miles  of  line  during  the  year  disappeared  as 
independent  companies. 

Forty  railroad  corporations  operate  77,873  miles  of  line,  or 
47.51  per  cent,  of  total  mileage.  The  average  length  of  line  for 
these  40  roads  is  nearly  2,000  miles.  There  are  75  companies 
in  the  United  States  whose  gross  income  is  !f846, 088,000,  out 
of  a  total  gross  income  of  all  railroads  in  the  country  of  $1,051,- 
877.632 — that  is  to  say,  75  railroad  corporations  receive  80  per 
cent,  of  the  total  amount  paid  by  the  people  of  the  United  States 
for  railroad  service. 

The  total  number  of  locomotives  in  the  United  States  is  29,- 
928,  of  which  8,384  are  passenger  locomotives  and  16,140  are 
freight  locomotives.  This  shows  10  freight  locomotives  and  5 
passenger  locomotives  for  each  100  miles  of  operated  line.  The 
number  of  cars  used  on  the  railroads  of  the  United  Slates  is 
1,164,188,  of  which  26,511  are  in  the  passenger  service.  The 
number  of  cars  per  100  miles  of  line  is  744.  The  number  of 
tons  of  freight  carried  one  mile  per  freight  engine  is  4,721,627, 
and  the  number  of  passengers  carried  one  mile  per  passenger 
engine  is  1,413,142.  Figures  of  this  sort  measure  the  economy 
of  transportation  by  rail.  The  larger  portion  of  equipment  is 
found  on  railroads  in  the  Eastern  and  Middle  States.  Thus, 
in  the  New  England  States,  Group  I,  there  are  28  locomotives 
per  100  miles  of  line  ;  in  the  Middle  States,  Group  II,  46  loco- 
motives per  100  miles  of  line  ;  while  in  the  States  west  of  the 
Mississippi  the  number  does  not  exceed  15  locomotives  per  100 
miles  of  line.  The  number  of  locomotives  fitted  with  train 
brake  is  20,162,  and  the  number  fitted  with  automatic  coupler. 
955,  The  number  of  cars  fitted  with  train  brake  is  128,241,  and 
the  number  of  cars  fitted  with  automatic  coupler  is  114,364. 
When  compared  with  the  total  number  of  locomotives  and 
cars,  it  appears  that  much  remains  to  be  done  in  the  matter  of 
train  brakes  and  automatic  couplers. 

The  total  number  of  men  employed  on  the  railroads  of  the 
United  States  is  749,301,  being  an  increase  of  44,558  over  the 
number  employed  in  1889.  The  average  number  of  men  em- 
ployed per  100  miles  of  line  on  all  roads  is  479. 

The  156,404  miles  of  line,  which  is  made  the  basis  of  statistics 
in  this  report,  is  represented  by  railroad  capital  to  the  amount 
of  §9,437,353,372.  which  is  equivalent  to  $60,340  per  mile  of 
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COHI'ARATIVK   SUMMARY    OK    I TRMS,    DV    GROUPS. 


Tkkkitorv  Covbrbd, 


Gross  earn- 
ings per 
mile  of 
line. 


Operatinfc 

expenses    i 
pcrmile 
of  line. 


Loco- 
motives 
per loo 
miles  of 

line. 


Group  1 $ 

Group  II 

Group  111 

Group  IV 

Group  V 

Group  VI 

Group  VII 

Group  VIII 

Group  IX , 

Croup  X 


United   St.ites 


IOi444 
15,839 
7.78s 
4.279 
4.945 
Sil95 
5,138 
4,056 
4,33" 
5,836 

6,736 


*7.07S 
10,275 

5.32" 
3,886 
3,278 
3,324 
3,007 
2,613 
3,278 
3,871 

4.435 


28 
46 
24 
>3 
>4 
>S 


Menem' 
ployed 
per     too' 

miles 
of    line 


716 
1,167 
576 
379 
386 
359 
328 
307 
303 
250 


479 


Passenger  Freight 

mileage  mileage  per 

per  mile  of  mile  of 

line.  line. 


233,530 
183.121 
85,572 
43,039 
■  46,869 
50,059 
46,148 
37,027 
33.56' 
67,196 


75.751 


383,505 
1,348,107 
793,763 
330,981 
304,936 
376,403 
269,866 
243,753 
=45,732 
191,806 


487,245 


Revenue 
per  pas- 
senger 

per  mile. 


Cents, 


Revenue 
per  ton 
per  mile. 


Ctntt. 


1.913 
2.029 

2.199 
2.481 
2.465 

3.3Z6 
2.452 
2.268 

2-583 
2.308 


1.373 
.828 

■695 
.844 
1.061 
.961 
1.300 
1.152 
1.303 
1.651 


2.167 


•941 


Per  cent, 
of  pas- 
senger 

e:trnings 
to  I0t.1l 

earnings. 


Percent, 
of 

freight 
earnings 

to  total 
earnings. 


Value  of 
properly  per 
mile  com- 
puted at 
,    per    cent. 
01)  earning 
capacity. 


47  5° 
27-33 
28.72 

30-94 
39.16 
36.87 
27.46 
25-96 
23.88 
34-85 


29  41 


51-36 
70.28 
69.33 
66.93 
67.77 
70-97 
71.19 
69.99 
74.42 
61.74 


68.23 


$57,867 
107,741 
45,941 
25,177 
30.206 
36,406 
38,136 
27,168 

14.593 
23,672 


$42,374 


line.     Assuming  that  the  re- 

inaining  mileage  is  capital- 
ized at  the  same  rate,  the  to- 
tal capitalization  of  railroad 
property  in  the  United  States 
would  be  19,871,378,389. 
The  increase  in  capital  for 
the  year  ending  June  30, 
1890,  over  the  previous  year, 
is  $538,079,233.  Of  this 
amount  $250,000,00031  least 
is  due  to  the  increase  in 
capitalization  on  lines  al- 
ready in  existence.  The  pro- 
portion of  railroad  capital 
represented  by  stocks  is 
46.73  per  cent,  of  the  total. 
The  amount  of  stock  per 
mile  of  line  is  S28.193,  and 
the  amount  of  outstanding 
obligations,  including  bonds, 
equipment  trust  obligations, 
etc.,  is  $29,250.  There  are 
marked  differences  in  the 
capitalization     of      railroad 

property  in  various  sections  of  the  country.  In  the  Middle 
States,  Group  II,  for  example,  capital  is  outstanding  to  the 
amount  of  ^117,902  per  mile  of  line.  In  California,  Oregon, 
Washington  and  other  Slates  and  Territories  constituting  Group 
X,  capital  is  outstanding  to  the  amount  of  1*87,104.  The  roads 
which  converge  in  Chicago,  lying  east  of  the  Missouri  River— 
that  is.  Group  VI — are  capitalized  at  $47,645  per  mile  of  line, 
which  fairly  represents  the  capitalization  in  the  other  seclions 
of  the  country,  exclusive  of  the  Middle  States  and  the  Pacific 
Slope. 

The  capitalization  of  railroad  property  is  largely  in  excess  of 
its  market  value.  The  interest  on  bonds  and  the  final  net  earn- 
ings available  for  dividends  may  be  accepted  as  the  amounts 
accruing  to  the  owners  of  railroads  on  their  investment.  The 
amount  paid  in  interest  was  $229614,470;  the  final  net  earn- 
ings were  ^101,758,587.  If  the  sum  of  these  amounts  be  capi- 
talized at  5  per  cent.,  it  shows  that  the  value  of  railroad  prop- 
erty, considered  as  an  investment,  estimated  on  the  operations 
for  the  year  ending  June  30,  1890,  was  $6,627,461,140,  which 
is  equivalent  to  $42,374  per  mile  of  line. 

The  total  amount  of  earnings  and  expenses  for  the  whole 
country  was  : 


Earnings 

Operating  expenses. 


Net  earnings. 


Per  cent,  of  expenses  to  earnings  - 

Interest  paid 

Dividends  paid 


Total. 


$1,051,877,632 
692,093,971 


$359,783,661 

65.8 

$229,614,470 

89,688,304 


Per  Mile  of 
Road. 


$6,726 
4.435 


$2,.30I 


$1,468 
574 


The  total  traffic  of  all  the  roads  for  the  year  is  given  in  the 
following  table  : 


Passenger. 

Freight. 

Train  mileage 

Passengers  and  tons  carried 

Passenger  and  ton  miles 

285,575.804        1           435,170,812 

492.430,865        ,           636,541,617 

11.847,785,617        1       76,207,047,298 

41  passengers.      '           175.1210ns. 

- 

The  figures  for  average  haul  or  journey  show  the  great  pre- 
ponderance of  local   traffic,  in  spite  of  the  amount  of  through 


6o 


THE     RAILROAD     AND 


[February,   i8g2. 


business  which  is  undoubtedly  done.  Nevertheless,  the  fact 
remains  that  the  local  business  is  the  mains  ay,  and  where  that 
is  greatest  the  railroads  are  most  prosperous. 

The  amount  paid  for  rentals  does  not  appear  in  the  statement 
as  given  here,  except  so  far  as  it  may  have  been  disbursed  as 
interest  and  dividends  for  the  lessee  companies.  The  surplus 
from  operations,  after  paying  all  charges,  appears  from  the  fig- 
ures in  the  report  to  have  been  112,070,383. 

For  the  whole  country  the  earnings  per  passenger  mile  were 
2.167  cents,  S"d  per  ton-mile  0941  cent.  These  figures  and 
averages,  however,  ran  best  be  shown  by  groups,  which  is  wel- 
done  in  the  accompanying  table,  taken  from  the  report. 

In  addition  to  the  information  for  the  year  covered  by  the 
full  report,  the  Statistician  has  collected  monthly  reports  of  earn- 
ings from  a  large  number  of  companies  for  the  nine  months 
from  July  i,  i8go,  to  March  31,  1891,  thus  practically  bringing 
up  certain  of  the  figures  to  the  latter  date.  Many  companies 
object  to  monthly  statements,  believing  that  they  give  an  incor- 
rect idea  of  the  business  of  the  road,  and  while  we  think  this  is 
a  mistaken  idea,  it  has  considerable  effect.  In  the  report  the 
results  obtained  from  these  monthly  statements  have  been  em- 
bodied   in   a   graphical   form.     The    accompanying   diagrams, 

Ol«GR*KS  SHOWING   'H[  VABi.IlOHS  IN  U".-ilNGi  AND  OPfRAIlNG  U"NS(S  UI  H».l  WATS.  e>  MUur^ 
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taken  from  the  report,  show  the  fluctuations  month  by  month 
for  the  roads  reporting  in  each  group  and  for  the  whole  country. 
In  fuller  explanadon  of  the  diagrams,  perhaps  it  should  be  said 
that  each  one  ol  the  nine  columns,  when  read  vertically  in  any 
diagram,  represents  the  month  named  at  the  top  of  the  column. 
It  will  be  observed,  also,  that  the  "  Amount  per  mile  of  line" 
increases  at  the  rale  of  $100  per  square  when  read  from  the  bot- 
tom. Other  designations  printed  on  the  left  and  right  of  each 
diagram  are  for  the   purpose  of  determining  the  group  (I,  II, 


III,  etc.)  covered  by  the  irregularly  drawn  lines,  and  whether 
earnings  (E),  or  operating  expenses  (O.  E.),  are  represented. 
In  reading  the  illustrations,  there  should  in  each  instance  be 
compared  with  the  line  representing  the  enniings  of  any  partic- 
ular group  the  corresponding  line  representing  the  oferativg 
expeuses  of  the  same  group.  In  glancing  at  the  line  represent- 
ing earnings  for  any  group  for  the  various  months,  the  influence 
of  harvests  and  of  seasons  is  clearly  shown.  Thus,  there  is  to 
be  observed  a  marked  falling  off  in  the  months  of  January  and 
February,  while  the  months  of  September  and  October,  as  a 
rule,  appear  to  be  the  most  favorable  for  railroad  operations. 

Not  the  least  interesting  part  of  the  report  is  that  relating  lo 
accidents.  The  total  numberof  persons  killed  or  injured  on  the 
railroads  for  the  year  may  be  staled  as  follows  : 


In   train 
accidents. 

In  operating 
trains. 

\\.    stations, 

crossings, 

etc. 

Total. 

Employes: 

Killed...; 

Ifijurcd 

P.issengers: 

Killed   

531 
2,588 

■'3 
1,407 

346 
492 

1,019 
10.550 

qoi 

9,258 

173 
i,ai8 

3,252 
3.7"4 

2.45' 
22,396 

286 

Injured 

Other  Persons  : 

Killed 

Injured 

2,425 

3,598 
4,206 

Total  : 
Killed 

990 
4,487 

1,019 
10,550 

4,326 
13,990 

6.335 
29,027 

The  most  common  cause  of  accident  to  employes  was  in 
coupling  cars,  in  which  369  were  killed  and  7,473  injured.  A 
very  large  proportion  of  the  "  other  persons"  killed  and  injured 
were  trespassers  on  the  track.  It  will  be  noted  that  the  propor- 
tion of  killed  among  these  is  very  large.  An  analysis  of  the  re- 
port on  accidents  must  be  deferred  at  present,  as  it  is  impossible 
to  present  it  properly  in  the  present  article. 

The  report  suggests  that  the  Interstate  Commerce  Commis- 
sion recommend  Congress  lo  amend  the  law,  so  far  as  statistics 
are  concerned,  in  three  particulars.  It  suggests,  first,  that  sta- 
tistics be  collected  from  express  companies,  which,  under  the 
present  interpretations  of  the  act,  are  free  from  control.  The 
express  companies  of  this  country  pay  to  railroads  as  rentals 
$20,277,711  a  year.  They  are  in  reality  engaged  in  the  busi- 
ness of  quick  delivery  of  freight,  and  as  such  should  be  amen- 
able to  control. 

It  is  suggested,  in  the  second  place,  that  the  Commission 
should  have  the  right  to  call  for  reports  from  corporations  en- 
gaged in  the  transportation  of  passengers  and  freight  by  water. 
In  1889  the  Great  Lakes  carried  freight  which  was  the  equiva- 
lent of  22  per  cent,  of  the  ton-mileage  on  all  railroads.  The 
shipping  lines  on  the  Atlantic  seaboard  are  in  many  cases  links 
of  railroad  systems.  It  is  impossible  to  present  comprehensive 
statistics  of  transportation  unless  these  lines  be  called  upon  for 
reports. 

The  third  suggestion  is,  that  reports  be  called. for  from  all  com- 
panies furnishing  rolling  stock  to  railroad  corporations,  and 
from  all  companies  providing  terminal  facilities.  These  com- 
panies own  an  enormous  amount  of  property,  which  is  properly 
devoted  to  the  business  of  transportation.  It  is  impossible  to 
make  a  complete  exhibit  of  the  business  of  transportation  un 
less  they  make  report. 

♦ 

NEW   PUBLICATIONS. 


The  Great  Lakes  Problem  ;  or,  the  Twenty-Foot  Chan- 
nel.    By  W.  A.  Livingstone.     Detroit,  Mich. 
This  pamphlet,  which  was  especially  prepared  for  the  recent 
Deep  Waterways  Convention,    is  a  presentation  of  the  impor- 
tance of  the  commerce  of  the  Great  Lakes,  and  of  the  advan- 
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tages  to  be  secured  by  the  maintenance  of  a  20  ft.  channel  and 
other  improvements.  It  is  largely  statistical,  but  the  figures 
are  well  presented,  and  a  strong  argument  is  made  in  favor  of 
the  betterments  proposed. 

The  pamphlet  has  also  a  number  of  engravings  and  descrip- 
tions of  iake  carriers,  including  some  of  the  largest  vessels 
employed. 


Fifth  Biennial  Report  of  the  State  Engineer  to  the 
GovKR.NOR  OK  Colorado.  J.  P.  Maxwell,  Slate  Engineer. 
State  Printers,  Denver,  Col. 

This  report,  which  covers  the  years  1S89  and  i8go,  is  largely 
devoted  to  irrigation  and  the  water  question,  these  including 
the  chief  work  of  the  State  Engineer.  A  large  amount  of  in- 
formation has  been  collected  respecting  iiiigation  works  com- 
pleted and  in  progress,  and  also  in  relation  to  the  rivers  of  the 
State  and  their  use  as  sources  of  water-supply.  Much  work  was 
done  in  gauging  the  tlow  of  streams,  and  in  ascertaining  their 
capacity. 

Irrigation  was  not  the  only  work  done,  however,  and  the 
report  refers  to  State  roads  and  bridges,  and  to  surveys  made 
for  the  purpose  of  settling  the  boundary  lines  of  several  counties 
as  well. 


Proceedings  of  the  Twenty-second  Annual  Convention 
OF  THE  Master  Car  and  Locomotive  Painters'  Asso- 
ciation OF  THE  United  States  and  Canada.     Published 
for   the   Association   by  the  House  Painting  and  Decoralitig 
Publishing  Company,  Philadelphia. 
This  volume    contains  a  full  report  of  the   proceedings  of 
the  convention  named,  which  was  held   in  Washington  in  Sep- 
tember last.     It  is  published  in  a  neat  volume,  bound  and  con- 
venient for  preservation.     The  Association  is  a  hard-working 
one,  and   its  proceedings  always  contain  some  papers  and  dis- 
cussions of  value  in  their  special  field.     Tne  present  volume  is 
no  exception,  and  there  is  much  in  it  that  is  worth  preserving. 


Index  to  the  First  Ten  Volumes  of  Scribner's  Magazine. 
Charles  Scribner's  Sons,  New  York. 
The  publishers  of  Scribnir  s  Magazine  have  marked  the  close 
of  its  fifth  year  by  issuing  a  complete  index  to  the  60  numbers 
or  10  volumes  of  the  magazine  which  have  so  far  been  issued. 
This  is  prefaced  by  a  brief  literary  and  artistic  history  of  the 
magazine.  It  will  be  a  very  useful  help  to  those  who  have 
preserved  a  file,  or  who  are  interested  in  consulting  the  maga- 
zine for  any  purpose. 

Railway  Rates  and  Government  Control  :  Economic 
Questions  Surrounding  these  Subjects.  By  Marshal  M. 
Kirkman.  Rand,  McNally  &  Company,  Chicago  and  New 
Yoik. 

It  is  quite  natural  that  any  one  who  has  made  such  a  careful 
study  of  railroad  business  as  Mr.  Kirkman  has,  and  who  has 
had  so  much  to  do  with  rates  and  their  results  to  the  railroads, 
should  write  upon  this  subject.  It  is  perhaps  natural  also  that 
any  one  in  his  position  should  take  very  strong  ground  against 
any  control  on  the  part  of  Government  over  the  making  of 
rates.  Not  every  one  will  agree  with  him  on  this  point,  and 
his  ground  is  certainly  too  advanced,  but  Mr.  Kirkman  has 
reasons  for  the  faith  which  is  in  him,  and  does  not  hesitate  to 
give  them. 

It  is  beyond  question  that  some  control  is  necessary  ;  to  a 
certain  extent  he  is  right  in  deprecating  too  much  interference 
by  Government,  but  to  leave  the  entire  control  of  the  public 
transportation  business  to  corporations  is  something  which  can- 
not and  ought  not  to  be  expected  from  the  people  after  the  hard 
experience  which  we  have  had  in  this  country. 

That  Mr.  Kirkman's  book  is  an  interesting  one  need  hardly 


be  said.  It  includes  chapters  on  the  Ethics  of  Transportation  ; 
ilie  Kasis  of  Railroad  Rates  ;  Special  Rates  ;  Pools  ;  Private 
Ownership  ;  the  Limitation  of  Government  Supervision  ;  the 
Tendency  of  Government  Supervision  ;  the  Distinction  between 
Local  and  Through  Traffic  and  on  several  other  points  con- 
nected with  rates.  It  has  also  an  appendix  giving  a  condensed 
statement  of  the  methods  pursued  in  foreign  countries,  and 
especially  in  France  and  Germany,  where  the  railroad  systems 
are  either  owned  or  entirely  controlled  by  the  Government. 
As  a  fair  and  reasonable  statement  of  the  railroad  aide  of  the 
question,  the  book  is  worth  reading. 


Tenth  Annual  Report  of  the  United  States  Geological 

Survey  to  the  Secretary  of  the  Interior,  1888-89. 
J.  W.  Powell,  Director.  Government  Printing  Office,  Wash- 
ington. 

Part  I.  of  this  report,  which  relates  to  the  Geological  Survey 
proper,  shows  the  usual  record  of  work  done,  and  the  advance 
made,  both  in  the  topographical  and  the  geological  work.  As 
the  surveys  extend  greater  progress  becomes  possible,  especially 
in  determining  the  correlation  of  rocks — that  is,  the  relations 
among  widely  separated  rock  masses.  The  progress  made  in 
geological  science  is  also  an  assistance  in  making  possible  bet- 
ter application  of  the  work  done  ;  while,  on  the  other  hand,  it 
may  be  said  that  the  progress  of  the  science  has  been  materially 
aided  by  the  operations  of  the  Survey. 

The  special  reports  accompanying  this  volume  are  on  the 
Fresh  Water  Morasses,  with  a  special  description  of  the  Dis- 
mal Swamp  region  ;  on  the  Penokee  Iron  Range  in  Michigan 
and  Wisconsin,  and  on  the  Fauna  of  the  Lower  Cambrian 
Zone.  They  are  all  elaborate  and  carefully  worked  out  mono- 
graphs, and  are  accompanied  by  many  illustrations. 

Part  II.  contains  the  first  yearly  report  of  the  Irrigation  Sur- 
vey, which  was  ordered  by  Congress  in  iSSS,  and  which  was 
placed  under  the  direction  of  the  Geological  Survey.  It  shows 
that  during  the  year  an  excellent  beginning  was  made,  and  more 
progress  secured  than  might  have  been  expected  in  a  new  un- 
dertaking. This  included  surveys  of  streams,  lakes,  drainage 
basins,  etc  ;  the  measurement  of  rainfall  and  river  flow  and 
examination  of  the  sources  of  water-supply.  Work  of  this 
class  was  carried  on  in  Montana,  Idaho,  Nevada,  California, 
Utah,  New  Mexico  and  Colorado  during  the  year,  and  some 
idea  of  its  extent  may  be  given  by  the  facts  that  21,766  square 
miles  were  surveyed  and  127  sites  for  large  reservoirs  selected. 
This  work  is  now  being  continued. 


TRADE    CATALOGUES. 


A  New  Method  of  Making  Conventional  Signs  and  a  New  Let- 
tering Device  for  Use  on  Original  Topographical  Maps.     By 
J.  A.    Ockerson,  U.    S.  Assistant  Engineer.      A.  S.  Aloe  6* 
Company    St.  Louis. 
This  is  an  account  of  a  simple  and  convenient  device  for  let- 
tering maps  or  drawings,  and  of  one  for  making  the  conven- 
tional signs,  shading,  etc.,  on  maps  ;  both  of  them   seem  well 
adapted  for  the  purposes  for  which  they  are  designed,  and  their 
use  will  save  the  engineer  and  draftsman  much  tedious  and 
monotonous  work.     The  circular  is  accompanied  by  specimens 
of  the  work  done. 

Illustrated  Catalogue  of  the  American  Steel  Wheel  Comtany. 
No.  I,  January,  1892. 
This  catalogue  gives  a  list  of  the  manufactures  of  this  com- 
pany, which  include  not  only  car  wheels,  but  also  locomotive 
driving-wheels,  wheel  centers,  locomotive  truck  wheels,  steel 
draw-bars,  gearwheels  and  special  castings  for  cable  railroads, 
and,  in  fact,  all  kinds  of  steel  castings  for  railroad  work  The 
Company  claims  that  by  its  methods  perfect  and  solid  castings 
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can   be  secured,  and  reports  some  remarkable  tests  made  of 
their  strength. 

Illustrattd  Catalogue  of  the  Graphitt  Productions  of  the  Joseph 
Dixon  Crucible  Company  ;  Jersey  City,  A'.  J. 

This  catalogue  names  a  g/eat  variety  of  products  from  the 
factory  of  the  Joseph  Dixon  Company,  These  include  graphite 
lubricator,  both  dry  for  shafts,  etc.,  and  in  the  form  of  grease 
for  car  journals  and  other  bearings  ;  graphite  paint  for  various 
purposes  ;  belt  dressing  graphite  for  the  bottoms  of  yachts  ; 
graphite  for  photographers,  for  electrotypers  and  for  foundry 
use  ;  stove  polish  ;  crucibles  ;  and  last  the  pencils  for  which  the 
Company  has  made  such  a  reputation. 

In  fact,  one  must  look  over  this  catalogue  to  realize  all  the 
various  uses  to  which  graphite  can  be  put. 


Illustrated  Catalogue  No.  2.  Frogs,  Switches,  Crossings,  etc. 
The  Weir  Frog  Company,  Cincinnati,  0. 

This  second  catalogue  of  the  Weir  Frog  Company  shows  a 
great  variety  of  work,  including,  oesides  those  named  in  the 
table,  all  kinds  of  track  work  and  material  for  steam  and  street 
railroads,  cable  railroad  work,  portable  tracks  for  contractors, 
and  the  like.  It  includes  several  new  devices,  among  them  a 
new  style  of  crossing  ;  several  improved  switch-stands  and  a 
new  pattern  of  split  switch. 

This  catalogue  deserves  especial  mention  for  its  convenient 
size  and  the  clearness  and  e.xcellence  of  the  illustrations.  It 
forms  really  quite  a  reference-book  for  track  material  of  all 
sorts. 

The  Track  Spike,  the  Tie  and  the  Splice-Bar.  Morris  Sellers 
6r*  Company,  Chicago. 
This  pamphlet  is  chiefly  devoted  to  the  merits  of  the  Greer 
patent  spike,  and  includes  descriptions  of  a  number  of  tests 
made  to  show  its  superiority  over  the  ordinary  track  spike. 
These  are  illustrated  by  several  reprodi:ctions  of  photographs, 
a  few  of  which  are  good,  while  one  or  two  are  not — apparently 
from  defects  in  the  original  photographs.  The  tests  show  very 
well,  however,  the  points  claimed  for  the  Greer  spike.  A  few 
pages  are  devoted  to  the  Samson  splice-bar,  which  is  now,  how- 
ever, too  well  known  to  require  much  recommendation. 


BOOKS    RECEIVED. 


Transactions  of  the  American  Society  of  Civil  Engineers : 
Volume  XXV,  No.  4  ;  October.  1891.  Published  by  the  So- 
ciety, New  York. 

Transactions  of  the  Canadian  Society  of  Civil  Engineers^  Vol- 
ume V,  Part  I,  January-June,  1891.  Printed  for  the  Society, 
Montreal,  Canada. 

Cornell  University,  Agricultural  Experiment  Station  :  Bulle- 
tin 33,  Entomological  Division.  November,  1S91.  [Published 
by  the  University. 

Annual  Report  of  the  Postmaster- General  of  the  United  States 
for  the  Fiscal  Year  ending  June  y^,  1891.  Government  Print- 
ing Office,  Washington. 

Cornell  University,  Agricultural  Experiment  Station  :  Bulle- 
tin 34,  A'ovember,  iSgi.      Published  by  the  University,  Ithaca, 

N.  y. 

Census  of  Canada,  1891.  Bulletin  N^o.  3  :  Population  of  the 
Eastern  Maritime  Provinces.  Department  of  Agriculture,  Ot- 
tawa, Canada. 

Fifth  Annual  Report  of  the  Interstate  Commerce  Commission  : 
December  I,  1891.  Government  Printing  Office,  Washington. 
Some  references  to  this  important  report  will  be  found  on  an- 
other page. 

Report  of  Tests  of  a  Single-Expansion  Ten  -  Wheel  Locomotive 
on    the    Baltimore    &=    Ohio    Railroad.       By    David     Leonard 


Barnes.  Reprinted  from  the  Railroad  Gazette  by  Burnham, 
Williams  &  Company,  Baldwin  Locomotive  Works,  Philadel- 
phia. 

MMhinery  Pattern  Making  ;  Containing  Full-size  Profiles  of 
Gear  Teeth.  By  P.  S.  Dingey.  With  376  illustrations.  John 
Wiley  &  Sons,  New  York  ;  price,  $2. 

Vick's  Floral  Guide  for  1S92.  Illustrated.  James  Vick's 
Sons,  Rochester,  N.  Y. 


CURRENT   READING. 


The  beginning  of  the  year,  as  usual,  brings  a  numerous  crop 
of  calendars  of  all  sorts,  but  the  good  are  in  larger  proportion 
than  ever  before.  One  of  the  neatest  and  most  artistic  is  the 
Columbus  Calendar  of  the  Berwind-White  Coal  Mining  Com- 
pany, which  is  really  a  work  of  art.  Some  others  worthy  of 
mention  are  those  of  the  Ashton  Valve  Company  and  the  Brady 
Metal  Company  ;  more  might  be  named  if  space  permitted. 

Among  the  books  in  preparation  by  John  Wiley  &  Sons,  New 
York,  is  The  Iron  Founder,  by  Simpson  Bolland,  which  will 
soon  be  published. 

With  the  opening  of  iSg2  ihe  Street  Railway  Gazette,  of 
Chicago,  changed  from  a  monthly  to  a  weekly  form  ;  it  is  now 
the  only  weekly  paper  devoted  to  this  branch.  Mr.  M.  J.  Sulli- 
van is  now  editor,  having  recently  taken  charge,  and  purposes 
making  many  improvements.  The  street  railroad  interest  is  an 
important  one,  and  so  good  a  paper  ought  to  meet  with  full  ap- 
preciation and  support. 

Besides  the  usual  amount  of  lighter  matter,  Harper's  Maga- 
zine for  February  has  illustrated  articles  on  the  Danube  River  ; 
on  the  Fur  Trade  of  the  Northwest  and  the  Hudson's  Bay 
region  ;  on  the  Old  Shipping  Merchants  of  New  Yoik,  and  on 
Chicago,  the  latter  by  Julian  Ralph. 

The  Overland  Monthly  for  January  has  a  number  of  illus- 
trated articles,  including  some  very  fine  reproductions  of  photo- 
graphs of  the  moon  taken  in  the  focus  of  the  great  Lick  tele- 
scope. The  accompanying  paper  gives  an  account  of  some  of 
the  work  which  is  being  done  at  the  Lick  Observatory.  There 
are  several  historical  sketches  of  much  interest,  besides  a 
variety  of  lighter  matter.  In  the  February  number  there  is  an 
illustrated  account  of  the  ascent  of  Mount  Conness,  by  Professor 
George  Davidson,  the  pictures  being  from  photographs  taken 
by  the  party.  There  is  also  a  careful  and  detailed  account  of 
the  Temescal  Tin  Mines,  about  which  so  much  has  been  said 
and  so  little  written  with  authority. 

With  the  January  number  the  journal  Inditstry,  of  San  Fran- 
cisco, changes  from  a  page  a  little  larger  than  our  own  to  the 
magazine  form.  In  the  new  form  the  page  Is  about  the  size  of 
Harper's,  and  the  number  before  us  has  96  pages  of  reading 
matter.  This  paper  has  always  been  one  with  many  ideas,  and 
Mr.  Richards  never  fails  to  give  his  readers  something  worth 
attention.  The  magazine  deserves  the  success  which  we  hope 
it  will  attain. 

No.  4,  Volume  I  of  the  Rose  Technic,  issued  by  the  students 
of  the  Rose  Polytechnic  Institute  at  Terre  Haute,  Ind.,  has 
several  excellent  articles,  and  a  variety  of  matter  of  interest  to 
graduates  of  the  Institute. 

The  School  of  Mines  Quarterly  for  November  has  articles 
on  the  Intercontinental  Railroad,  by  C.  F.  Parraga  ;  the 
Shadow  of  a  Circle,  by  A.  D.  F.  Hamlin  ;  Harbor  Improve- 
ments on  the  Pacific  Coast,  by  F.  X.  Brosnan  ;  the  Filling  of 
Mineral  Veins  ;  Mine  Ropes  and  the  Frankfurt  Electrical  E.\- 
position. 

In  Harper's  Weekly  for  December  26  there  was  an  excel- 
lent illustrated  article  on  the  work  now  in  progress  on  the  power 
tunnel  at  Niagara.  In  the  number  for  January  2  there  is  an 
account   of   the   new   Drexel    Institute   in    Philadelphia,  with  a 
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number  of  pictures  of  the  Institute.  In  this  number  also  there 
is  an  account  of  a  successful  experiment  in  cultivating  lands  on 
Long  Island  mhich  had  always  been  considered  barren  and 
iTorthless.  The  number  for  January  9  has  an  interesting  article 
on  the  Revenue  Marine  and  its  woik,  the  extent  and  variety  of 
which  ii  not  generally  appreciated. 

The  opening  article  in  the  Poi'ui.ar  Science  Monthly  for 
February  is  on  Personal  Liberty,  by  Edward  Atkinson  and 
E.  T.  Cabot  It  treats  of  the  labor  question,  giving  the  results 
of  an  exhaustive  examination  of  the  decisions  of  the  courts  con- 
cerning restrictions  on  hours  and  modes  of  labor,  regulation  of 
the  method  of  payment,  etc.  The  Pottery  articles  are  con- 
tinued. The  fourth  of  the  Lessons  from  the  Census,  by  Mr. 
Carroll  D.  Wright,  is  on  Urban  Population.  Professor  Jordan 
writes  of  the  Yellowstone  Park,  and  there  are  other  articles  of 
interest. 

The  number  of  the  Engineering  and  Mining  Journal  for 
January  2  is  the  yearly  statistical  number  ;  it  has  78  pages  of 
reading  matter,  containing  a  great  variety  of  statistics  of  metal 
and  mineral  production,  the  markets  for  1891  and  similar  mat- 
ters. 

The  Annual,  published  on  January  i  by  the  Tradesman,  of 
Chattanooga,  Tenn.,  is  a  valuable  number,  containing  much  in- 
formation about  the  industries  of  the  South  and  their  growth 
during  the  past  year.  Especial  attention  is  called  to  the  devel- 
opment of  the  coal  and  iron  industries,  and  to  the  great  increase 
in  the  number  of  small  factories  of  different  kinds. 

The  special  articles  in  the  February  number  of  Scribner's 
Magazine  include  a  description  of  the  great  Sheep  Ranches  of 
Australia,  by  Sidney  Dickinson  ;  an  account  of  the  work  of  the 
Revenue  Marine,  by  Lieutenant  P.  W.  Thompson,  and  some 
results  of  Explorations  in  Greenland,  by  Dr.  Benjamin  Sharp. 
The  other  articles  are  fully  up  to  the  usual  standard. 

The  recent  earthquake  in  Japan  is  treated  in  Goldthwaite's 
Geographical  Magazine  for  January.  There  are  also  articles 
on  Lake  Bonneville,  on  the  Names  of  the  Mississippi,  on  Maps 
and  Map  Drawing,  and  a  variety  of  other  topics.  The  editors 
evidently  believe  in  short  articles,  and  there  are  several  in  this 
number  so  interesting  that  the  reader  is  inclined  to  wish  they 
were  longer. 

The  February  Arena  has  articles  on  the  Railroad  Problem, 
by  ex-Governor  Lionel  A.  Sheldon  ;  on  the  Sub-Treasury  Plan 
of  the  Farmers'  Alliance,  by  C.  C.  Post,  and  on  the  Electoral 
College,  by  R.  S.  Taylor.  There  are  a  number  of  other  articles 
deserving  attention  in  the  number. 

The  Journal  of  the  Military  Service  Institution  for  January 
has  articles  on  the  Terrain  in  Military  Operations,  by  Lieuienant 
Reed  ;  A  United  States  Army,  by  Lieutenant  Batchelor  ;  Rapid- 
Fire  Guns,  by  Lieutenant  Van  Deusen  ;  Discipline  and  Tai  lies, 
by  Captain  Harris  ;  Reminiscences  of  Tonquin,  by  Lieutenant 
Cloth.  There  are  also  a  number  of  reprints  and  translations  of 
interest. 

In  the  C0.MPASS  for  January  there  are  articles  on  Speedy  Cal- 
culators ;  on  the  Plain  Transit  ;  on  Position  Finders,  and  a 
continuation  of  the  very  interesting  papers  on  Series  of  Num- 
bers. 

Among  the  articles  in  the  Engineering  Magazine  for  J  mu- 
ary  are  the  World's  Store  of  Tin  ;  Art  and  Engineering  at 
Tuxedo  Park  ;  the  Rights  of  the  Lowest  Bidder — an  interest- 
ing subject  for  contractori  ;  the  Paper  Making  Industry  ;  Sew- 
age Disposal  ;  Type-setting  Dy  Machinery,  and  the  second  of 
Dr.  Coleman  Sellers'  papers  on  American  Supremacy  in  Me- 
chanics. 

A  NEW  venture  in  the  magazine  field  is  Good  Roads,  the 
first  number  of  which  was  issued  in  January,  by  the  League 
Roads  Improvement  Bureau,  under  the  editorship  of  Mr.  Isaac 


B.  Potter,  and  which  is  to  be  devoted  to  the  cause  of  better 
roads.  The  first  number  contains  a  variety  of  excellent  matter, 
including  a  number  of  engravings  taken  from  photographs  and 
showing  the  actual  condition  of  some  common  roads,  which  is 
contrasted  by  showing  highways  in  England,  France  and  Italy. 
There  are  several  articles  on  the  road  question,  including  one 
on  the  Personal  Labor  Tax  System.  This  magazine  has  a 
large  field  before  it,  and  can  do  excellent  work  and  promises 
well  for  the  future. 

The  number  of  the  A.merican  Agriculturist  for  January 
marked  the  beginning  of  the  second  half  century  of  that  excel- 
lent periodical.  It  is  a  very  handsome  number,  with  a  large 
number  of  engravings,  and  contains,  besides  the  articles  which 
will  interest  readers  generally,  a  valuable  statistical  review  of 
the  crops  and  live-stock  of  the  country,  past  and  present,  in- 
cluding a  number  of  new  figures  from  the  last  Census.  A  care- 
ful estimate  of  the  prospects  for  the  future,  with  especial  refer- 
ence to  the  farmer,  is  another  article  which  will  attract  atten- 
tion. Age,  apparently,  has  only  increased  the  vigor  of  our 
contemporary. 


THE    BERLIN  BRIDGE  COMPANY'S   SHOPS. 


To  those  not  familiar  with  the  location  of  this  enterpris- 
ing Company's  establishment,  nor  with  Yankee  geography, 
it  may  be  said  that  Berlin,  or  Berlin  Junction  is  a  station 
on  the  New  York,  New  Haven  &  Hartford  Railroad  be- 
tween New  Haven  and  Hartford.  This,  however,  is  not 
the  location  of  the  shops  referred  to.  They  are  at  East 
Berlin,  a  flourishing  village  on  the  Middletown  Branch  of 
the  New  York,  New  Haven  &  Hartford  road,  and  about 
five  miles  from  Berlin. 

These  shops  are  organized  for  doing  iron  bridge,  roof, 
and  building  work,  and  are  admirably  adapted  for  that 
purpose.  Between  300  and  400  men  are  now  employed, 
and  about  20  draftsmen.  Everything  about  the  establish- 
ment is  thoroughly  systematized.  When  an  order  is  re- 
ceived it  is  assigned  a  number  and  entered  on  a  book  in 
which  the  principal  dimensions  and  the  chief  characteris- 
tics of  the  work  are  entered.  It  then  goes  to  the  drawing- 
room  and  is  completely  worked  out  in  all  its  details.  A 
little  book  accompanies  the  drawings  into  the  shop  in 
which  all  pieces  are  entered  with  their  dimensions.  This 
forms  a  guide  in  getting  out  the  work  and  also  in  ship- 
ping it. 

When  the  drawings  go  into  the  shop  they  are  taken  first 
to  the  template  floor.  This  is  a  large  shop  with  abundant 
floor  room  on  which  the  roof  or  bridge  is  laid  out  full  size, 
and  wooden  templates  are  made  of  all  the  parts,  with  rivet 
holes  bored  and  dimensions  and  other  particulars  marked 
on  them.  This  is  not  required  for  certain  kinds  of  work, 
such  as  pin-connected  bridges,  but  all  riveted  structures 
are  laid  out  in  this  way. 

The  principal  feature  of  interest,  however,  to  a  visitor 
to  this  establishment,  is  the  new  bridge  shop,  which  is  a 
model  of  its  kind.  It  is  80  X  400  ft.,  with  an  annex  which 
forms  the  boiler  and  engine-house.  Narrow-gauge  tracks 
extend  through  the  shops  longitudinally,  and  are  connected 
with  the  other  shops  and  yard.  The  first  stage  in  getting 
out  work  is  to  lay  it  off  from  the  wooden  templates. 
Each  hole  is  marked  with  a  punch,  the  number  of  the  job 
painted  on  the  plate  bar,  or  "  shape,"  and  other  facts  of 
importance  are  indicated.  The  members  then  go  to  the 
shears,  which  are  located  at  the  north  end  of  the  building, 
and  are  cut  to  the  required  form  and  size.  They  are  then 
moved  southward  to  the  punches,  after  which  they  are 
assembled  and  riveted  together.  After  they  are  punched 
they  are  carried  on  tracks  elevated  about  two  feet  and  a 
half  above  the  floor,  or  at  a  convenient  height  for  the 
workmen. 

The  lower  chords  of  the  roof  trusses  are  formed  of  built- 
up  I  beams,  which  carry  transverse  trolleys  for  moving 
heavy  parts.  Longitudinal  tracks  are  also  supported  from 
the  roof  and  carry  trolleys,  so  that  any  part  of  the  floor 
can  be  reached  by  the  two  systems.  The  south  end  of 
the  shop  is  provided  with  SRiaU  traveling  cranes  carried 
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on  longitudinal'beams.  These  in  turn  are  carried  on 
wheels  which  run  on  the  lower  chords  of  the  roof  trusses. 
The  longitudfnal  beams  are  made  in  separate  sections,  so 
that  they  can  be  moved  transversely  on  the  roof  chords. 
In  this  way  the  cranes  command  the  whole  floor  area  of 
this  part  of  the  shop.  The  material  enters  the  shop  at 
the  north  end  and  is  kept  moving  southward  between  all 
the  stages  of  completion,  and  is  carried  out  at  the  south 
end  when  finished  to  a  yard  outside  of  the  shop  provided 
with  cranes  for  handling  heavy  work  and  placing  it  on 
cars  for  shipment. 

A  very  commendable  feature  in  this  shop  is  the  great 
amount  of  light  which  is  provided.  The  loof  trusses  are 
supported  by  built-up  wrought-iron  columns,  and  all  the 
space  between  them,  excepting  that  about  eight  feet  from 
the  floor,  is  enclosed  by  window  sashes.  The  space  be- 
low the  windows  in  winter  is  enclosed  by  removable  wood- 
en sections  which  are  put  up  in  winter  and  taken  down  in 
summer.  Besides  these  windows  there  are  abundant  sky- 
lights glazed  with  ribbed  or  "  hammered  "  glass  to  ex- 
clude sunshine.  This  building  shows  the  impossibility  of 
getting  too  much  light  into  a  workshop.  It  is  diflTicult  to 
emphasize  too  much  the  importance  of  an  abundance  of 
light  in  such  buildings.  Insufficient  light  is  one  of  their 
most  common  defects.  It  seems  as  though  most  of  those 
who  design  shops  "  love  darkness  better  than  light." 

The  heavy  tools,  such  as  punches,  shears,  etc.,  are  by 
Bement,  Miles  &  Company.  Several  fi.\ed  vertical  rivet- 
ing machines  are  used,  but  for  heavy  work  Allen's  port- 
able pneumatic  machines  are  employed.  The  manage- 
ment of  these  works  report  a  fair  amount  of  work  on  hand, 
but  it  is  too  early  to  foretell  the  prospects  of  the  new  year. 


A  HEAVY  "  PUSHER"  LOCOMOTIVE. 

The  accompanying  illustration  is  from  a  photograph  of 
a  very  heavy  locomotive  recently  built  by  the  Rogers  Lo- 
comotive &  Machine  Works,  Paterson,  N.  J.,  for  ihe 
Chicago,  Burlington  &  Quincy  Railroad,  for  service  as  a 
pusher  or  helping  engine  on  a  heavy  grade,  and  now  em- 
ployed in  such  service  on  the  Burlington  &  Missouri  River 
Division  of  that  road. 

Among  the  peculiar  points  of  the  engine  may  be  noted 
the  absence  of  a  truck,  throwing  the  entire  weight  on  the 
driving-wheels  ;  the  large  boiler  capacity  ;  the  use  of  the 
Belpaire  fire-box,  in  which  the  crown-bars  are  dispensed 
with  and  the  fire-box  crown-sheet  supported  by  radial 
stays  to  the  outer  shell  ;  and  the  large  grate  area. 

The  boiler  of  this  engine  is  68  in.  diameter  of  barrel  at 
the  smoke-box  end  ;  it  has  22q  tubes  2 ','  in.  in  diameter 
and  14  ft.  6  in.  long.  The  fire-box,  which  is,  as  noted 
above,  of  the  Belpaire  type,  is  11  ft.  long  by  41  in.  wide 
inside  ;  it  is  61  >s  in.  in  depth  at  the  front  end,  and  59's 
in.  at  the  rear  end.  The  grate  area  is  37.5  sq.  ft.  ;  the 
heating  surface  is  :  Fire-box,  180  sq.  ft.  ;  tubes,  2.172  sq. 
ft.  ;  total,  2,352  sq.  ft.  The  fuel  used  is  Iowa  coal.  The 
usual  working  pressure  is  160  lbs. 

The  entire  weight  of  the  engine  is  carried  on  the  10 
drivers,  which  are  50  in.  in  diameter.  The  wheel  cemers 
are  42  in.  in  diameter,  and  the  tires,  of  steel  from  the  La- 
trobe  Works,  are  4  in.  thick.  Eight  of  the  wheels  have 
flanged  tires  ;  the  tires  of  the  middle  pair  are  plain,  and 
are  6 J4  in.  on  the  face.  The  total  wheel-base  is  17  ft.  to 
in.,  and  the  wheels  are  spaced  equal  distances  apart.  The 
driving  axle  journals  are  S  in.  in  diameter  and  83/  in.  long. 

The  parallel  rods  are  of  the  solid-end  pattern,  bushed. 
The  main  connecting  rod  is  fluted,  and  of  the  usual  strap 
end  pattern.  The  driving-springs  are  from  the  A.  French 
Company.  The  cross-head  is  of  the  "alligator"  pattern, 
with  the  guides  above  and  below,  as  shown. 

The  cylmders  are  of  unusual  size,  being  22  in.  in  diame- 
ter and  28  in.  stroke.  The  steam-ports  are  I  S  X  l7,'/2 
in.,  and  the  exhaust  ports  3'^  X  '7  in.,  the  bridges  being 
\'/2  in.  wide.  The  valve-motion  is  the  shifting  link  type  ; 
the  eccentrics  are  5  in.  throw,  and  the  valves  have  5  in. 
travel  in  full  gear.  The  values  are  the  Richardson  bal- 
anced valve.  The  steam-pipe  is  7  in.  in  diameier. 
Jerome's  metallic  packing  is  used  in  the  stuffing-boxes. 

The  smoke  stack  base  and  cylinder  head  rovers  are  of 
pressed  steel.     The  engine  is  fitted  with  the  Westinghouse 


automatic  fender  and  train  brakes,  and  with  the  Ameri- 
can equalized  driver  brakes. 

The  total  weight  of  the  engine  light  is  134,000  lbs.  The 
total  weight  in  service  is  150,300  lbs.,  giving  an  average 
of  about  7 ',2  tons  per  wheel. 

The  tender  is  carried  on  two  four-wheeled  trucks.  The 
tender  axle  journals  are  4^+'  in.  in  diameter  and  8  in.  long. 
The  tank  has  a  capacity  of  3,480  gallons  of  water. 


SOME  CURRENT  NOTES. 

The  Deep  Water-ways  Convention  at  Detroit  was  large- 
ly attended,  and  was  a  body  fairly  representative  of  im- 
portant interests.  The  resolutions  passed  urge  upon  Con- 
gress the  importance  of  completing  a  20-ft.  channel  from 
Duluth  and  Chicago  to  Buffalo  ;  of  making  at  once  surveys 
for  a  ship  canal  from  Lake  Erie  to  Lake  Ontario,  and  from 
Lake  Ontario  to  tidewater  ;  and  of  the  improvement  of  the 
Hudson  River  to  secure  a  20-ft.  channel  to  Troy.  More 
liberal  appropriations  for  lighthouses,  buoys,  etc.,  for  the 
Lakes  were  asked  for.  Incidentally  the' Pennsylvania  plan 
lor  a  ship  canal  from  Lake  Erie  to  the  Ohio  was  approved. 

The  latest  bridge  over  the  Ohio  River  has  just  been 
completed  by  the  Edge  Moor  Bridge  Works,  of  Wilming- 
ton, Del.,  at  Kenova,  W.  Va.,  for  the  Ohio  extension  of 
the  Norfolk  &  Western  Railroad.  This  bridge  is  1,730  ft. 
long  over  all,  and  has  five  spans,  all  through  truss  ;  two 
of  the  spans  are  301  ft.  each,  two  304  It.  each  and  the 
channel  span  521ft.  On  the  West  Virginia  side  the  ap- 
proach consists  of  an  iron  viaduct  2,150  ft.  long. 
-« 

NE-W   FERRYBOATS   FOR   THE    HOBOKEN 
FERRY. 

By  Ja.mes  J.  Gannon. 

The  satisfactory  performance  of  the  Bergen,  the  first  of 
the  twin-screw  type  (launched  October  25,  1888),  during  a 
service  of  two  years  actual  running  has  encouraged  her 
projectors  to  build  two  more  of  the  same  class.  The  adop- 
tion of  this  class  of  boats  by  other'  companies  bids  fair  to 
pronounce  them  past  an  experimental  stage.  The  excellent 
engraving  on  the  following  page  is  from  a  sketch  r,f  ihe 
Bremen  on  her  trial  trip  ;  we  are  indebted  for  it  to  the 
courtesy  of  our  contemporary,  the  Seaboard. 

The  Bremen  and  Hamburg  are  larger  than  the  Bergen. 
The  Hamburg  is  an  exact  duplicate  of  the  Bremen.  The 
former  is  nearing  completion  at  the  company's  yards  in 
Hoboken,  while  the  latter  is  in  service  on  the  ferry.  The 
hulls  of  both  boats  were  built  by  T.  S.  Marvel  &  Company, 
Xewburg,  N.  Y.  They  are  constructed  of  steel.  The  fol- 
lowing are  the  dimensions  in  comparison  with  the  Bergen  : 

Bergen.  Bremen. 

Length  over  all 200  ft.     o  in.  222  ft. 

Beam 62"      o"  62'" 

Draft 8  ■•      9  "  n  " 

Depth  of  hold 17"      o"  '7" 

The  two  new  boats  are  double  decked.  The  upper  saloon 
is  97  ft  in  length  by  36  ft.  in  width  and  to  ft.  in  height. 
Extending  all  around  it  is  a  promenade  hood  butting  against 
the  pilot-houses,  giving  it  a  graceful  appearance.  The 
lower  saloons  are  157  ft.  in  length,  with  an  average  width 
of  15  ft.,  the  height  being  13  ft.  A  double  stairway  leads 
from  the  lower  saloons  to  the  upper  ones,  the  seating 
capacity  being  450  persons. 

Each  boat  has  an  inverted,  direct-acting,  compound  con- 
densing engine  of  about  1,475  maximum  H.P.,  the  high- 
pressure  cylinders  being  20  in.  in  diameter  and  the  low- 
pressure  cylinders  36  in.,  having  a  stroke  of  piston  equal 
to  28  in. 

In  the  Bergen,  an  inverted,  direct-acting,  triple-expan- 
sion condensing  engine  is  used,  with  a  high-pressure  cylin- 
der of  i8i  in.  in  diameter,  an  intermediate  of  27  in. 
diameter,  and  a  low-pressure  cylinderof  42  in.  in  diameter. 
Attached  to  the  cross-head  of  the  low-pressure  cylinder  is 
an  arm  to  work  the  air-pump.  This  arrangement  is  dis- 
pensed with  in  the  new  boats,  they  having  an  independent 
air  and  circulating  pump,  with  compound  steam  cylinders, 
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the  high-pressure  being  7  in.  in  diameter  and  the  low- 
pressure  14  m.  in  diameter,  having  a  stroke  of  16  in  In 
this  system  we  are  enabled  to  get  up  a  vacuum  in  the  cylin- 
ders before  the  engine  is  started,  thus  relieving  the  nres- 
sure  of  the  atmosphere  from  the  other  side  of  the  pistons 
1  his  cannot  be  obtained  in  an  air-pump  attached  to  the  main 
engine  before  the  engine  is  started 

The  seats  for  the  salt-wafer  valves  in  the  circulating 
pump  are  formed  in  solid  composition  plates  instead  of 
seats  driven  into  cast  iron.  The  piston  and  piston-rods  are 
of  composition,  and  the  air  and  water  cylinders  are  lined 
with  composition.  This  e.xtra.  amount  of  valve  area  per- 
mits the  pumps  to  be  run  at  a  high  rate  of  speed 

The  valves  for  the  main  engine  are  of  the  piston  type, 

fnH     .«  ^•"'T'  °^u'^  /"■  ^°'  "^^  high-pressure  cylinder 
and    18    in     for   the    low-pressure    cylinder.     They    are 
worked  by  the  Stephenson  double-bar  link,  which   is  con 
nected  to   the  rocker  shaft  by  means  of  a  rod  attached  to 

kSedt^hlSt.""''  ^"'  •"  '""  ^"""""^'^  '°  -  -- 
The  initial  steam  pressure  in  the  main  engines  will  be 
125  lbs.  to  the  square  inch,  furnished  from  two  horizontal 
boilers  9  ft.  i  in.  in  diameter  and  21  ft.  long.  Each  has 
two  corrugated  furnaces   44  in.   in  diameter.     The   total 

l^n    .?;  hydrostatic  pressure.     The  shell  ,s  composed  of 

t^'  u  1^  *"'?"  ^""^  ^  ■"•  '"  diameter.  In  a  short 
time,  when  the  engines  get  settled  down,  the  steam  pres- 
s^u^re   may  be   reduced   to  85  lbs.  pressure  to  the  square 

The  reversing  engine  is  placed  in  front  of  the  main  en- 
gine, parallel,  and  bolted  to  the  engine  column.  It  is 
operated  in  the  ordinary  manner.  '   •      u  is 

=.nTi!f  T^Z^°''^\'^  "'^'"  engines  is  regulated  by  two  bal- 
anced throttle  valves  in  the  steam  pipe,  one  leading  into 

he  high  pressure  cylinder  of  each  engine.     The  throttle 
lever  's  attached  to  a  shaft  working  in  four  bearings  which 
are  bolted  to  the  cylinders  ;  the  shaft  runs  from  fne  high 
pressure  cylinder  to  the  other,  where,  by  means  of  a  le?er 
at  each  end,  attached  to  arms  keyed  on  the  shaft   it  trans 
mus  motion  to  a  small  shaft  working  in  a  bearing,  which 

n  turn  regulates  the  valve.  By  moving  the  throt^e  lever 
wh,ch  IS  connected  to  the  shaft,  steam  enters  both  high: 
pressure  cylinders  at  the  same  time  ^ 

The  diameter  of  the  crank-shaft  is  gi  in.,  which  runs 
the  entire  length  of  the  boat.  The  cranks  are  placed  .80= 
apart  in  each  engine,  so  that  when  the  engines  are 
coupled  together  the  center  line  of  cranks  in  one  engine 

mhlr    J'.hP?    '"'^'  ',?  "^'^  ""'"  ""«  °'  "^"''s  in  the 
Wi.h'.hT  ■   P^^="""y.   'he   cranks    stand    90°  apart. 

With  this  arrangement,  smoothness  of  running  is  assured 
while  the  engines  can  be  started  from  any  position  ii 
being  impossible  to  be  caught  on  the  centers      Ther^  is 

baraSt^he'otrer.^'^"'  ""'"^  "  '^^  '-'  ^^^  -h  crank 
.,Jr*!n  ^'"''"S  gear  comprises  two  Williamson  steam- 
each  hn  J'' F  T  P'"'"'  'u  '^'  '""''"'"^  compartment  of 
each  boat.  Each  engine  has  two  cylinders,  the  cranks 
being  set  90°  apart.  By  means  of  gear  wheels  a  drum  is 
revolved  around  which  chains  are  wound,  leading  in  op 
^."^fwc  '"'°"';  ^°'''^'"g  °"  slides.  A  number  of  smaH 
pulleys  communicate  motion  to  a  large  wheel  of  about  60 
in  in  diameter  which  is  fastened  perpendicularly  to  the 
rudder  post,  the  chain  in  turn  passing'around  the  wheel 
The  rudder  is  of  the  balanced  type  the  hull  beinjr  cut 
r^l  n°  '"'Tl  \  ''^'.  ^™"'  '^"d  of  each  rudde  i!  cu 
and  nrac.^LlI  '^'  ^°^-  ^"""«  ^"  ^^^^^  ^"^  &^^"f"I  curve 
«nhu  f  ,  -^  '  u""'"^  ^  P*"  °f  'he  bow.  With  a  rudder 
to  t  ^h^''/.!  "  °^T'-  P'-'^X'ding  enough  power  is  applied 
treater  ,h.Tr.°f  ^^'^  dispensed  with  on  either  side  is 
greater  than  that  of  a  rudder  half  out  of  water 

The  trial  of  the  Bremen  has  already  taken  place.     The 

120  miles.  The  indicated  horse-power  developed  registered 
on'd's^  Thr^-  ^.'"''«^^s  "^ade  in  3  minuted;  sec 
7SO  I'.H.P  '"  '^'^'^  °"  "'^  '"'y  'he  will  develop  about 
These  engines  were  built  by  the  W.  &  A  Fletcher 
Company  of  Hoboken.  To  these  successful  en^-ineers 
gre^tprctjit  i§  due  for  the  successful   perf'mance^o?  thi, 
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boat.      The   pumps,   etc..   were   furnished    by 
Manufacturing  Company,  of  New  York, 
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THE  BEDFORD  PARK    FOOT-BRIDGE. 


The  accompanying  sketch  shows  a  very  neat  foot-bridge 
which  has  lately  been  erected  at  Bedford  Park  station,  on 
the  Ilarlem  Division  of  the  New  York  Central  &  Hudson 
River  Railroad.  Bedford  Park  is  one  of  the  prettiest  of 
the  recent  suburban  settlements  around  New  York  ;  it  is 
on  the  west  side  of  the  Harlem  Ivailroad,  just  above  the 
old  village  of  Fordham,  while  on  the  e.ast  side  of  the  road 
is  the  new  Bronx  River  Park,  owned  by  the  city  of  New 
York. 

The  station  is  on  the  west  side  of  the  railroad,  which 
has  at  that  point  four  tracks,  the  two  outer  ones  being 
used  by  the  local  trains,  which  stop  at  the  station,  and  the 
two  inner  ones  by  express  trains.  The  north-bound  plat- 
form being  on  the  east  side  of  the  tracks,  a  bridge  was 
necessary  to  enable  passengers  to  cross  in  safely,  and  one 


application  of  electricity.  The  methods  for  turning  the 
energy  of  coal  directly  into  electric  currents,  I  believe, 
have  not  yet  been  put  into  application.  The  subject  of 
cylinder  condensation  is  one  that  has  always  been  promi- 
nent in  the  study  of  the  steam-engine.  Before  the  time  of 
James  Watt,  as  you  are  all  aware,  at  every  stroke  the 
cylinder  was  tilled  with  steam  and  then  it  was  cooled  down 
by  pouring  water  on  the  outside  or  by  admitting  water 
into  the  inside,  so  that  whenever  the  steam  was  admitted 
it  found  the  cylinder  cool.  A  large  part  of  the  steam  ad- 
mitted at  every  stroke  was  turned  into  water  at  once  on 
admission,  and  some  of  it  was  doubtless  turned  back 
into  steam  during  the  stroke,  but  much  of  it  went  out  as 
water  in  the  end.  Walt  introduced  the  independent  con- 
denser by  means  of  which  Ihe  steam  is  removed  from  the 
cylinder  without  cooling  the  latter  down  as  it  was  cooled 
before  ;  and  yet,  it  is  still  believed  that  a  very  considerable 


FOOT-BRIDGE   AT   BEDFORD   PARK   STATION. 


has  been  built,  which  is  shown  in  the  sketch,  and  which 
harmonizes  well  with  the  station  and  its  surroundings. 

The  bridge  is  a  single  span  ol  60  ft.;  the  two  plate  gird- 
ers are  supported  on  two  columns  at  each  end.  The  gird- 
ers, which  are  spaced  8  ft.  6  in.  apart  between  centers, 
form  the  railings,  and  the  floor  is  carried  on  the  lower 
flanges.  The  stairways  on  either  side  are  supported  by 
cast-iron  columns.  The  bridge  itself  and  the  stairways 
are  covered  by  a  roof  of  ornamental  design,  carried  on 
light  iron  columns. 

This  station,  it  will  be  noticed,  is  fenced  in,  and  fences 
are  placed  to  prevent  persons  from  crossing  the  tracks  on 
a  level.  This  is  the  general  practice  followed  on  the  Har- 
lem line  at  the  suburban  stations. 

In  addition  to  the  usual  local  traffic  at  this  station, 
there  is  in  summer  a  large  number  of  passengers  going 
to  and  from  the  Bronx  Park  ;  this  is  likely  to  increase,  as 
the  park  becomes  belter  known  and  the  plans  for  its  im- 
provement are  carried  out. 


A  THERMO  ELECTRIC  METHOD  OF  STUDYING 
CYLINDER  CONDENSATION  IN  STEAM  EN 
GINE  CYLINDERS. 


(P.-iper  read  by  Professor  Edwin   H.  Hall  before   the   American   Institute  of 
Electrical  Engineers  ;  from  the  Transactions  of  the  Institute.) 


The  subject  of  cylinder  condensation  is  one  that  possi- 
bly would  come  more  aptly  before  the  mechanical  en- 
gineers than  before  the  electrical  engineers,  and  yet  most 
electrical  engineers  are  to  a  greater  or  less  extent  mechan- 
ical engineers,  and  the  lime  seems  not  yet  to  be  near  when 
we  can   dispense  with   the  steam-engine  in  the  practical 


part  of  all  the  steam  that  enters  the  cylinder  is  condensed 
upon  the  inner  surface  of  the  cylinder  ;  that  some  of  this 
is  reevaporated  during  the  stroke,  but  that  a  very  consid- 
erable part  remains  as  liquid  at  the  end  of  the  forward 
stroke  and  is  only  turned  back  into  steam  during  the  back 
stroke,  when  it  is  a  disadvantage  rather  than  an  advan- 
tage, for  it  has  to  be  expelled  by  the  returning  piston.  It 
is  considered  that  in  some  engines  as  much  as  25  per 
cent,  of  all  the  steam  that  enters  the  cylinder  goes  through 
the  cylinder  as  water — that  is,  during  the  forward  part  of 
the  stroke.  Writers  upon  steam  engineering  have  devoted 
a  good  deal  of  attention  to  discussion  of  the  cause  of 
cylinder  condensation,  with  perhaps  less  attention  to  sug- 
gestions for  remedy.  The  cause  of  cylinder  condensation 
is  that  when  the  cylinder  is  thrown  into  communication 
with  the  condenser,  rapid  evaporation  takes  place  of  the 
water  remaining  on  the  wall,  and  that  rapid  evaporation 
under  the  diminished  pressure  cools  greatly  the  cylinder 
wall. 

A  little  over  two  years  ago  Mr.  Dickerson,  of  New 
York,  gave  an  address  before  the  Electric  Club,  in  which 
he  advanced  the  proposition  that  the  peculiar  character  of 
the  indicator  card  of  a  steam-engine,  which  was  supposed 
to  show  cylinder  condensation  and  re-evaporation,  was 
due  to  leakage  by  the  valves — leakage  in  at  one  part  of 
the  stroke  and  leakage  out  at  another.  He  made  the  state- 
ment that  steamboats  in  the  waters  about  New  York  would 
travel  four  or  five  miles  an  hour  with  the  valve  between 
the  boiler  and  the  cylinder  closed.  1  do  not  know  how 
accurate  that  statement  was,  but  I  have  never  seen  it  con- 
tradicted. 

Interest  was  excited  by  this  paper,  and  I  knew  that  steam 
engineers  were  by  no  means  agreed  as  to  the  amount  of 


68 


THE     RAILROAD    AND 


[February,  1892 


condensation,  or  as  to  what  caused  the  cylinder  condensa- 
tion, some  believing  that  the  steam  coming  in  at  A,  fig.  i, 
was  cooled  by  contact  with  a  layer  of  water  remaining 
over  from  the  previous  stroke — the  layer  of  water  upon 
the  inside  of  the  cylinder.  They  thought  that  you  could 
hardly  account  by  the  action  of  the  iron  alone  for  the  very 
sudden  condensation  of  the  large  amount  of  steam  that  is 
condensed.  Mr.  Dickerson's  paper,  then,  stimulated  me 
to  undertake  an  investigation  of  this  matter  in  a  direction 
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Fig.  I. 

in  which  it  had  not  been  approached  before,  so  far  as  I 
known.  Steam  engineers  have  invariably,  so  far  as  I 
know,  examined  this  question  by  study  of  the  indicator 
card,  examining  the  pressure  at  different  parts  of  the 
stroke — the  pressure  and  volume — and  finding  out  how 
much  steam  they  indicate.  Knowing  the  pressure  at  this 
part  of  the  stroke  C(fig.  2),  and  the  volume  occupied  by 
the  steam,  we  can  tell  what  weight  of  steam  there  is  in  the 
cylinder  as  steam.     It  is  found   frequently  that  there  is 


Fig.  2. 


more  steam  in  the  cylinder  at  the  end  of  the  stroke  than 
at  the  beginning  of  the  expansion.  According  to  Mr. 
Dickerson,  that  was  due  to  the  leakage  by  the  valves  by 
which  steam  was  admitted,  when  the  pressure  in  the  cylin- 
der fell  low.  It  seemed  to  me  that  we  might  test  the  ques- 
tion how  much  heat  enters  the  cylinder  wall  by  a  thermo- 
electric method.  Let  the  line  /  e,  fig.  i,  represent  the 
thickness  of  the  cylinder  wall.  At  (9  is  a  hole  which  in 
the  engine  which  I  have  used  is  bored  for  attaching  the  in- 
dicator. It  IS  a  hole  about  J  in.  in  diameter.  The  thick- 
ness of  the  wall  is  a  little  over  f  in.  I  screwed  a  plug,  fig. 
3.  having  at  one  end  z",  a  slice  of  iron — I  used  steel  at  first 
— of  known  thickness.     There  are  two  holes  going  through 
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the  plug  to  the  slice  of  iron  ;  into  one  I  put  a  bar  of 
antimony  A  and  into  the  other  a  bar  of  bismuth  B,  both 
being  insulated  from  the  plug.  It  is  well  known  that  bis- 
muth and  antimony  make  an  excellent  thermo-electric 
pair — the  best  that  is  in  practical  use.  If  I  connect  the 
antimony  with  the  copper  wire  g,  the  bismuth  with  the 
copper  wire  c,  and  lead  those  wires  to  a  galvanometer,  I 
shall  get  a  current  through  that  galvanometer  whenever 
the  two  junctions  here,  a  and  b,  are  at  a  different  temper- 
ature from  the  section  where  the  antimony  and  the  bismuth 
strike  this  slice  of  iron.  If  I  put  the  ends  of  these  rods  of 
bismuth  and  antimony  into  a  pot  of  paraffin  and  heat  that 
paraffin,  when  I  get  the  temperature  of  these  two  junctions, 
a  and  b,  where  the  copper  joins  the  bismuth  and  antimony, 
the  same  as  the  temperature  where  the  cintimony  and  bis- 
muth strike  the  iron,  the  current  will  cease.  If  the  tem- 
perature here  is  below  the  temperature  there,  I  get  the 
current  in  one  direction.  If  the  temperature  here  is  higher 
than  the  temperature  there,  I  get  a  current  in  the  opposite 
direction. 


That  was  the  beginning  of  the  method.  But  it  pres- 
ently occurred  to  me  that  it  would  not  do  to  use  bismuth 
and  antimony,  for  the  reason  that  the  heat  conductivity  of 
those  substances  is  too  different  from  that  of  iron.  My 
purpose  was  to  find  what  the  temperature  was  at  a  certain 
thickness  in  the  cylinder  wall  at  a  certain  part  of  the 
stroke.  I  close  the  circuit  g  c  at  a  particular  part  of  the 
stroke  by  means  of  a  cam  upon  the  crank.  I  can  close  the 
circuit  at  any  part  of  the  stroke  for  a  short  time.* 

It  being  my  purpose  to  find  what  the  temperature  is  at  a 
particular  depth  in  the  iron,  I  wished  to  have  that  temper- 
ature as  exactly  as  possible  what  it  would  be  if  this  iron 
were  in  a  normal  condition — that  is,  if  this  were  in  a  solid 
cylinder  instead  of  being  in  a  prepared  plug.  To  get  that 
I  found  it  necessary  to  have  for  the  bars,  A  and  B,  fig.  3, 
a  heat  conductivity  which  was  more  nearly  like  that  of  iron 
than  the  heat  conductivity  of  antimony  and  bismuth  is.  So 
I  cast  about  for  some  metal  which  would  ivith  iro?i  itself 
make  a  good  thermo-electric  couple,  and  of  which  the 
heat  conductivity  would  be  very  like  that  of  iron.  Nickel 
suggested  itself.      Nickel    and   iron   make   a   very   good 


w.'V*l<'\.'\*'WW\^ 


Fig.  4. 


thermo-electric  pair.  I  determined  to  make  my  plug  in 
this  way.  In  fig.  4  is  a  plug  with  a  hole  bored  completely 
through  it.  5  is  a  slice  of  cast-iion  ground  to  a  particular 
thickness,  which  is  screwed  on  at  the  end  ol  the  plug, 
making  a  joint  meant  to  be  steam-tight. t 

Into  this  hole  1  put  a  core  of  nickel  insulated  from  the 
iron  except  where  it  strikes  the  slice.  The  nickel  is  sol- 
dered to  the  iron.  The  slice  is  tinned  very  thinly  ;  the  end 
of  the  nickel  core  is  also  tinned.  The  two  are  heated  very 
hot  and  then  they  are  held  together  in  a  vise  until  they 
are  cooled,  so  that  the  thickness  of  the  solder  is  not  more 
than  o.ooi  in.  The  soldering  was  done  with  the  slice 
and  the  nickel  core  in  place,  the  slice  being  screwed  to  the 
plug  and  the  core  being  surrounded  by  a  single  layer  of 
paper  to  keep  it  free  from  the  iron,  except  at  the  bottom 
of  the  hole.  Slice  and  core  were  removed  from  the  plug 
after  soldering,  and  the  solder  which  had  been  squeezed 
out  from  the  joint  by  the  action  of  the  vise  was  carefully 
turned  off  in  a  lathe.  The  distance  from  the  outer  end  of 
the  core  to  the  further  surface  of  the  slice  was  measured 
carefully  before  soldering  and  after  soldering.  In  no 
case  did  these  measurements  show  the  thickness  of  the 
solder  to  be  as  much  as  0.02  mm.  We  know  very  defi- 
nitely, then,  the  depth  at  which  the  contact  takes  place. 
By  experiment,  I  found  that  the  heat  conductivity  of  nickel 
is  perhaps  15  or  20  per  cent,  less  than  that  of  cast  iron,+ 
but  still  nearer  the  heat  conductivity  of  cast  iron  than  any 
other  metal  that  I  could  get  that  would  make  with  iron  a 
good  thermo-electric  junction.  The  specific  heat  of  nickel 
is  near  that  of  iron,  which  again  is  as  important,  perhaps, 
as  the  matter  of  the  thermal  conductivity. 

Now  from  the  nickel  core  I  led  a  nickel  wire,  both  being 
made  from  the  same  bar  of  which  I  had  determined  the 
conductivity  ;  from  the  iron  an  iron  wire.  This  and  the 
one  of  nickel  were  slender  bars  about  15  cm.  long  rather 
than  wires  proper  ;  see  fig.  4.  These  are  not  drawn  to 
scale.  The  junctions  /  and  «  were  put  in  a  pot  of  paraffin, 
and  I  went  through  the  processes  which  I  have  indicated 
already. 

I  had  three  plugs  like  this  made.  With  one  the  slice  of 
iron  was  0.051  cm.  thick,  with  the  other,  o.ioi  cm.  thick, 
with  the  other,  0.203  cn^-  thick.     Let  fig.  2  be  the  indicator 


*  In  my  latest  experiments  the  fly-wheel  h.-is  made  about  60  revolutions  per 
minute,  and  contact  has  lasted  about  ^  part  of  a  revolution.  The  cam  pushes 
two  pieces  of  brass  together  without  touching  either  of  them  directly.  Spring! 
hold  the  two  slips  of  brass  apart  when  the  cam  is  nut  acting. 

t  In  some  of  the  experiments  this  joint  was  not  perfectly  tight,  for  luaier 
was  sometimes  seen  to  come  out  by  the  corf  n  before  the  plu?  became  hot. 
Generally  upon  such  occasions  the  leaking  appeared  to  cease  when  the  phif; 
became  hot.  The  fact  probably  is  that  the  joint  continued  to  leak  slightly, 
but  leaked  dry  steam,  the  temperature  at  the  outer  end  of  the  plug  being 
about  log"  C,  and  at  the  inner  end  considerably  higher.  Both  experiment 
and  reason  indicate  that  the  effect  of  such  leakage  upon  the  temperature 
found  was  slight. 

t  The  nickel  used  was  of  fair  commercial  quality.  I  am  not  yet  prepared 
to  publish  details  of  the  measurement  of  its  conductivity. 
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card  from  the  engine  with  which  we  are  making  this  test. 
I  used  first  the  plug  with  the  thinnest  slice,  and  1  found 
the  temperature  at  this  depth  of  iron,  f  mm.,  at  that  part 
of  the  stroke,  /',  fig.  2,  just  before  steam  is  admitted.  I 
did  the  same  with  the  i-mm.  slice  and  with  the  2-mm. 
slice.  Let  the  line  D,  tig.  S,  represent  4  mm.  of  the  thick- 
ness of  the  cylinder-wall,  points  at  depths  of  \  mm.,  i 
mm.,  and  2  mm.,  being  marked  upon  it.  Now  I  plot  a 
curve.  Let  me  say  that  a  part  of  this  is  prophetic  ;  this 
curve  I  haven't  been  able  to  plot  perfectly.  Suppose  that 
distances  out  to  the  left  from  the  line  i?  represent  excesses 
above  109  centigrade,  that  being  the  temperature  of  the 
outer  surface  of  the  cylinder  wall.  With  the  i-mm.  slice 
at  the  part  ot  the  stroke,  k,  fig.  2,  I  find  an  excess  above 
109"  of  8°  or  9°,  which  !  will  represent  by  the  distance  a. 
With  the  i-mm.  slice  I  find  the  temperature  to  be  greater  at 
this  part  of  the  stroke,  and  I  will  represent  the  excess  above 
109^  by  the  distance  b.  With  the  2-mm.  slice  the  tempera- 
ture was  not  very  different  from  what  it  was  with  the  i-mm. 
Through  the  tops  of  the  lines  a,  b,  and  c  I  draw  a  curve. 
What  1  wish  to  do  some  time  is  to  be  able  to  plot  a  curve 
like  that  giving  the  temperature  all  tlie  way  down  inside 
the  wall  of  the  cylinder  at  this  particular  part  of  the  stroke. 

I  made  similar  determinations  for  that  part  of  the  stroke 
c,  fig.  2.  I  found  the  temperature  at  i  mm.  depth  had 
risen  to  131°,  more  orless.  The  temperature  at  the  depth 
of  a  millimeter  was  a  little  higher.  This  point,  \  mm. 
deep,  had  already  begun  to  cool.  The  fact  is  that  in  my 
engine  the  cut-off  is,  as  shown  in  fig.  2,  pretty  gradual, 
so  that  re-evaporation  very  likely  begins  before  cut-off  is 
complete.  I  suspect,  however,  that  131°  is  too  low  for  the 
temperature  at  a  depth  of  i  mm.  At  the  depth  of  2  mm. 
the  temperature  was  not  as  high  as  it  was  at  a  depth  of  i 
mm.  At  the  depth  of  2  mm.  in  the  iron  there  was,  how- 
ever, a  ]ump  of  some  4°  to  5°  centigrade. 

One  of  these  curves,  shown  in  fig.  5,  represents  the  con- 
dition of  things  at  this  part  of  the  stroke  k.  The  other 
curve  represents  the  condition  at  that  part  of  the  stroke 
marked  c.     The  curves  are  by  no  means  accurate  and  they 
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are  very  incomplete,  but  supposing  them  made  perfect,  I 
have  merely  to  put  on  a  planimeter  to  measure  the  area 
between  the  two  curves,  and  it  is  then  easy  to  determine 
how  much  the  heat  in  the  cylinder  at  the  part  c  of  the 
stroke  exceeds  the  heat  at  the  part  k,  and  this  excess  of 
heat  is  the  heat  which  has  been  given  up  by  the  steam  to 
the  cylinder  wall,  which  has  been  done  during  the  admis- 
sion. Allowance  should  be  made,  of  course,  for  the  loss 
through  the  wall  meanwhile.  Then  I  can  compare  the 
result  with  the  indicator  card  and  see  whether  the  two  are 
in  agreement. 


I  have  made  some  tests  for  points  at  other  parts  of  the 
stroke.  I  found,  as  I  have  already  stated,  that  at  i  mm. 
depth  the  temperature  at  cut-off  has  already  passed  the 
maximum,  that  it  falls  rapidly  down  here  during  expan- 
sion, and  at  this  part  of  the  stroke  near  release,  it  is  only 
a  few  degrees  higher  than  at  the  end  of  the  exhaust.  But 
the  parts  deeper  in  the  cylinder  are,  of  course,  slower  to 
cool.  In  fact,  the  heat  rushes  into  the  wall  here  during 
admission  ;  then  as  soon  as  the  pressure  is  relieved  the 
water  begins  to  evaporate  from  the  inner  wall  and  the  heat 
ebbs  back  and  is  spent,  some  part  of  it,  in  forming  steam 
during  the  expansion,  but  not  all  of  it.  A  considerable  part 
remains  at  the  end  of  the  stroke  to  be  spent  in  evaporat- 
ing water  which  is  still  clinging  to  the  wall  of  the  cylinder. 

As  I  have  said,  this  research  is  by  no  means  complete, 
but  it  has  gone  far  enough  to  indicate  that  a  very  large 
quantity  of  heat  goes  into  the  cylinder  wall.  A  very  rough 
calculation  from  my  experiments  indicates  that  in  the  en- 
gine* I  am  using  (Kendall  &  Robert's  lo-in.  cylinder  with 
15-in.  stroke)  ;  about  two-thirds  as  much  steam  is  con- 
densed upon  the  cylinder  wall  as  remains  active  at  the  be- 
ginning of  expansion.  I  should  say  that  two-fifths  f  prob- 
ably of  all  the  steam  that  enters  that  cylinder  is  condensed 
upon  the  cylinder  wall  upon  the  first  quarter  of  the  stroke. 
How  much  of  that  is  reevaporated  during  the  stroke,  and 
so  helps  more  or  less,  I  do  not  yet.know.  According  to  the 
indicator  cards  taken  during  the  experiments  with  the 
plugs,  the  weight  of  steam  in  the  cylinder  at  the  end  of 
expansion  is  about  1.25  times  as  great  as  just  after  cut-off. 
How  much  heat  is  absorbed  by  the  layer  of  water  which 
remains  over  from  the  previous  stroke,  I  cannot  tell.  I 
think  there  is  some  evidence  that  a  layer  of  water  does 
remain  over  from  the  previous  stroke.  This  examination 
shows,  however,  that  the  iron  is  exceedingly  effective  in 
cylinder  condensation,  and  it  suggests  the  question  whether 
it  is  not  possible  to  coat  the  inner  wall  of  the  engine  with 
something  which  would  prevent,  to  a  considerable  extent, 
this  condensation.  It  is  not  easy  to  find  anything  with 
which  one  can  coat  the  rubbing  surfaces  of  the  cylinder, 
but  there  is  the  end  of  the  cylinder  and  there  is  the  face  of 
the  piston,  and  those  two  surfaces  make,  in  the  case  of  a 
short  cut-off,  perhaps  more  than  half  the  area  which  is 
effective  in  this  cylinder  condensation.  It  is  not  at  all 
impossible  that  some  comparatively  non-conducting  ma- 
terial can  be  found  with  which  those  surfaces  can  be  coated 
so  as  very  materially  to  decrease  the  cylinder  condensa- 
tion. Experiments  for  that  purpose  could  easily  be  made 
with  plugs  of  this  kind.  Instead  of  having  to  coat  the 
whole  cylinder,  this  plug  might  have  some  non-conducting 
material  laid  on  it,  and  we  might  see  how  much  difference 
that  would  make  in  the  amount  of  heat  absorbed.  Some- 
thing valuable  might  come  out  of  it,  and  a  very  large 
aggregate  saving  in  the  steam  used  in  steam-engines  might 
perhaps  be  made  in  this  way. 

The  research  of  which  I  have  here  given  an  account  has 
been  carried  on  with  money  from  the  Rumford  Fund  of 
the  American  Academy  of  Arts  and  Sciences.  For  indis- 
pensable assistance  in  the  investigation  I  am  indebted  to 
Messrs.  Barron,  Curtis,  Hale.  Kendrick,  and  Page,  mem- 
bers of  a  class  at  Harvard  College  engaged  in  a  study  of 
the  steam-engine. 

^ • 

ARMY  ORDNANCE. 


The  report  of  the  Board  of  Ordnance  and  Fortification, 
which  has  been  submitted  to  Congress  by  the  Secretary  of 
War,  is  dated  October  30  last,  and  states  that  the  total 
amount  appropriated  subject  to  the  supervision  of  the 
Board  to  date  is  $11,385,332,  and  in  addition  thereto  the 
sum  of  $3,500,000  will  be  required  to  fulfill  the  contract 
with  the  Bethlehem  Iron  Company,  approved  by  the  Board. 

In  regard  to  the  Watervliet  Gun  Factory,  the  Board  says 
that,  when  completed,  as  contemplated  by  the  Act  of  1891, 
the  factory  will  be  equipped  for  manufacturing  all  calibers 
up  to  and  including  12  in.,  and  the  building  will  be  adapt- 
ed to  receive  machinery  for  finishing  and  assembling 
l6-in.  guns  should  Congress  hereafter  authorize  their  con- 

•  This  maximum  pressure  I  get   here,  fig.  2,  is  about  3;!  lbs.  above  atmos- 
pheric, and  I  use  an  expansion  of  ahout  i'X  -md  aboutfostrokes  to  the  minute. 
t  This  is  very  likely  an  overestimate  ;  perh.ips  one-third  would  he  safer. 
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struction.     The  Board  has  carefully  considered  this  ques- 
tion of  additional  machinery,  and   is  strongly  of  opinion 
and  recommends  that  it  should  be 
of  a  size  adapted  to  finish  and  as- 
semble the  i6-in.  gun. 

Contracts  have  been  entered 
into  for  73  sea-coast  mortars,  and 
the  sum  of  $325,000  has  been 
appropriated  for  the  construction 
of  carriages  for  the  same.  The 
modern  high-power  breech-load- 
ing rifled  mortal,  of  about  12-cali- 
ber  length  of  bore,  being  an  en- 
tirely new  arm  in  our  service, 
carriages  of  greater  strength  and 
endurance  than  any  heretofore  in 
use,  capable  of  resisting  the  im- 
mense strain  of  firing  a  projectile 
of  upward  of  600  lbs.  weight  at 
a  great  angle  ot  elevation,  had  to 
be  devised,  constructed,  and  test- 
ed. Two  types  of  carriages  for 
these  heavy  rifled  mortars,  which 
are  to  constitute  such  an  impor- 
tant part  of  our  system  of  defense, 
have  been  purchased  under  allot- 
ments recommended  by  the 
Board,  and  both  are  now  at  Sandy 
Hook.  In  conclusion  the  report 
says  : 

"  There  are  now  certainly  two 
great  plants  where  forgings  up  to 
l2-in.  guns  can  be  turned  out  with 
reasonable  dispatch,  and  a  gun 
factory  where  they  can  be  finished 
and  assembled.  Types  of  8-in., 
lo-in.  and  12-in.  guns  have  been 
completed,  and  either  tested  or 
are  awaiting  proof.  It  is  expected 
that  by  January  i,  1893,  the  fac- 
tory will  have  turned  out  nine 
8-in  ,  five  lo-in.  and  two  12-m. 
guns.  Eleven  guns  of  8-in.  cali- 
ber are  under  contract  with  the 
West  Point  Foundry.  One  hun- 
dred guns  of  8-in  ,  lo-in.  and  12- 
in.  caliber  are  practically  under 
contract  with  the  Bethlehem  Iron 
Company.  Seventy-three  12-iii. 
sea-coast  mortars  are  under  con- 
tract or  completed. 

"  Types  of  gun  and  mortar  car- 
riages have  been  procured  and 
are  undergoing  tests  ;  consider- 
able success  has  attended  the 
efforts  to  produce  an  American 
slow-burning  prismatic  powder 
that  shall  render  the  United  States 
independent  of  foreign  manufactu- 
rers; a  beginning  has  been  made 
on   the   construction  of  gun    and 

mortar  batteries  for  the  protection  of  our  most  important 
ports,  while  advance  has  been  made  along  the  whole  line  of 
defensive  preparation.  Four  years'  continuance  of  similar 
legislation  and  activity,  and  it  can  no  longer  be  said  that 
the  United  States  is  defenseless  against  foreign  powers." 


bolts.     The  ram  or  die,  which  corresponds  to  the  ham- 
mer-head  in   a  steam   hammer,  is  attached  to  two  steel 


A  LARGE  HYDRAULIC  FORGING  PRESS. 


One  of  the  largest  forging  presses  in  existence  has  re- 
cently been  erected  by  the  Chatillon-Commentrv  Com 
pany,  at  its  St.  Jacques  Forge,  at  Montluc^on,  France. 
This  machine  is  intended  to  make  the  heaviest  forgings, 
and  can  exert  a  pressure  of  4  000  tons.  The  accompanying 
illustrations,  from  le  Genie  Civil,  show,  in  fig.  1,  a  general 
view  of  the  press  ;  in  figs.  2,  3  and  4  a  front  elevation,  side 
elevation  and  plan  respectively. 

The  anvil-block  has  a  separate  foundation.  The  upper 
frame  and  large  hydraulic  cylinder  are  carried  by  four 
steel  columns,  joined  at  the  lop  by  castings  and  heavy 


HYDRAULIC    FORGING    PRESS. 

girders,  forming  a  cross-head.  These  girders  are  joined 
at  the  end  by  steel  castings,  which  form  guides,  working 
on  steel  columns  placed  between  the  supporting  columns, 
as  shown.  In  these  are  two  hydraulic  cylinders,  working 
at  a  much  lower  pressure  than  the  main  cylinder  ;  their 
otfice  is  to  lift  the  die  from  the  anvil  when  required.  These 
cylinders  are  bolted  to  the  cast-iron  bed-plate  which  sup- 
ports the  columns. 

The  apparatus  for  the  distribution  of  water,  both  to  the 
main  cylinder  and  the  lifting  cylinders,  is  placed  on  the 
left-hand  side  of  the  press,  and  is  controlled  by  two  levers, 
which  are  placed  within  easy  reach  of  the  hammer-man. 

The  pumps  are  driven  by  a  steam  engine  with  two  cyl- 
inders, which  is  capable  of  working  up  to  500  H.P.  The 
cylinders  are  43,3  in.  in  diameter  and  43.3  in.  stroke  ;  the 
valve-gear  is  the  Meyer  adjustable  cut-off.  The  cranks  on 
the  main  shaft  are  set  at  right  angles.  In  addition  to  the 
cut-off  valves,  the  steam  pressure  can  be  closely  regulated 
by  the  engineer,  a  lever  conveniently  placed  working  a 
valve  in  the  main  steam-pipe. 
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The  high-pressure  pump  is  5  5  in.  in  diameter,  and  the 
pUinfjer  has  a  stroke  of  43-3  ""•  Ordinarily  this  pump  is 
run  at  tlie  rate  of  20  strokes  per  minute  when  the  press  is 
at  work. 

The  .iccumulator  is  rectangular  in  form,  and  is  of  heavy 
steel  plates  and  angles  ;  it  is  9  ft.  X  12  ft-  in  size  and  16 


ft.     Water  is  forced  into  the  lifting  cylinders  with  a  pres- 
sure of  710  lbs.  per  square  inch. 

The  forging  press  is  placed  in  a  buildmg  erected  for  it  ; 
this  building  is  entirely  of  iron,  and  177  ft.  long  and  72  ft. 
wide,  with  a  clear  height  of  50.5  ft.  uniler  the  roof  trusses. 
The  heating  furnaces  are  placed  at  one  side  of  this  build- 
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HYDRAULIC 
FORGING   PRESS. 


ft.  high,  and  is  loaded  to  a  weight  of  180  tons.  It  is  solid- 
ly joined  to  three  plungers,  each  8.85  in.  in  diameter  and 
having  a  stroke  of  108.27  in-  These  pistons  work  in  heavy 
cylinders  of  cast  steel  set  in  a  bed-plate  prepared  for  them. 
By  an  arrangement  of  two  valves  the  water  from  the  pumps 
can  be  turned  into  one  of  these  cylinders  alone,  into  two 
of  them,  or  into  all  three  at  once.  In  this  way  the  pressure 
on  the  main  cylinder  of  the  press,  and  consequently  on  the 
ram,  can  be  made  2,075  lbs.,  3,110  lbs.,  or  6,220  lbs.  per 
square  inch,  as  three,  two,  or  one  of  the  accumulator  cyl- 
inders may  be  in  use. 

With  such  enormous  pressures,  it  will  readily  be  under- 
stood that  all  the  connections  had  to  be  made  very  heavy, 
and  the  greatest  care  exercised  in  packing.  The  piston  of 
the  main  cylinder  is  packed  with  heavy  cup-rings  of  leather. 
The  walls  of  the  steel  cylinders  in  which  the  accumulator 
pistons  work  are  3. 78  in.  thick. 

To  prevent  accidents  from  the  too  rapid  descent  of  the 
accumulator,  it  has  a  system  of  counterbalance  weights  to 
prevent  it  from  descending  too  far.  It  is  also  furnished 
with  a  trip  which,  should  it  pass  a  certain  point,  acts  on  a 
lever  which  closes  the  steam  valve,  at  once  stopping  the 
engine  and  the  pumps. 

The  two  hydraulic  cylinders  which  lift  the  ram  work  at 
a  much  lower  pressure.  The  pumps  supplying  them  are 
driven  by  a  separate  engine  having  two  cylinders  12  in.  in 
diameter  and  18  in.  stroke.  These  pumps  are  connected 
with  an  accumulator  which  consists  of  a  steel  cylinder 
984  ft.  in  diameter  and  12.3  ft.  long,  connected  with  a 
plunger  18  in.  in  diameter  and  having  a  stroke  of  34,26 


ing,  and  are  so  arranged  as  to  give  the  most  convenient 
access.  At  one  end  of  the  main  building  is  a  wing  or 
annex  of  the  same  length,  but  of  somewhat  less  width  and 
height  ;  in  this  are  placed  the  engines,  pumps,  accumu- 
lators and  boilers. 

The  press  is  served  by  two  traveling  cranes,  one  of  40 
tons  and  one  of  75  tons  capacity.  The  tracks  on  which 
these  cranes  run  are  supported  by  iron  columns..  The 
shop  is  lighted  by  electric  lights.  The  arrangements  are 
such  that  the  heaviest  forgings  can  be  handled  without 
diflficulty. 

The  first  work  done  with  this  press  was  the  forging  of 
some  heavy  steel  armor-plates  of  peculiar  shape  for  the 
new  ha.U\e-sh\p  Breii/ius.  It  is  to  be  used  for  armor-plate, 
gun-forgings,  large  shafts  and  similar  work,  and  for  rough- 
ing or  squeezing  down  large  ingots. 

In  relation  to  the  use  of  this  and  similar  presses,  refer- 
ence may  be  made  to  M.  Chomienne's  discussion  of  the 
hammer  and  the  press,  which  was  published  in  the  Jour- 
nal for  August,  1889,  page  353,  in  Notes  on  Steam  Ham- 
mers. 


A    FOUR  CYLINDER    COMPOUND   LOCOMOTIVE. 


Tn  the  paper  on  compound  locomotives  by  M.  Mallet, 
which  was  published  in  the  Journal  some  time  ago,  ref- 
erence was  made  to  the  four-cylinder  double-truck  type  of 
engine  adopted  by  the  Decauville  Works,  on  some  of  the 
French  departmental  lines  and  on  the  Gothard  Railroad. 
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THE     RAILROAD     AND 


[[February,  1892 


The  accompanying  illustration,  from  the  Engineer,  shows 
an  engine  of  this  type,  one  of  several  recently  built  for  the 
Saxon  State  Railroads  by  the  Chemnitz  Engine  Works. 

This  engine,  as  will  be  seen  from  the  general  view,  is 
carried  on  eight  wheels,  all  driving-wheels,  each  set  or 
group  of  four  being  placed  m  a  separate  truck  frame. 
The  two  truck  frames  are  connected  by  an  oblique  coup- 
ling. The  boiler  and  side-tanks  are  carried  on  an  inde- 
pendent frame,  which  is  connected  to  the  truck  frames  by 
center  and  side  bearings. 

.j  The  two  high-pressure  cylinders  are  carried  on  the  rear 
truck  and  the  two  low-pressure  cylinders  on  the  front 
truck.     The  steam  connection  between  the  two  groups  is 


of  back-pressure  from  the  receiver,  with  a  corresponding 
decrease  of  the  power  exerted  on  the  drivers.  This 
equalization  of  the  effort  on  the  two  pairs  of  pistons  is 
claimed  as  an  important  advantage. 

The  boiler  of  this  engine  has  14.75  sq.  ft.  grate  area  ; 
the  total  heating  surface  is  930  sq.  ft.,  of  which  58.2  sq.  ft. 
are  direct,  in  the  fire-box,  and  871. 8  sq.  ft.  in  the  tubes. 
The  side  tanks  will  hold  about  1,200  gallons  of  water,  and 
the  coal-box  about  4,000  lbs.  of  coal.  The  weight  of  the 
engine  with  tanks  and  coal-boxes  full  is  112,400  lbs.,  the 
whole  weight,  of  course,  resting  on  the  drivers. 

The  high-pressure  cylinders  are  11. 8  in.  in  diameter  and 
the  low-pressure  cylinders  18. 1  in.,  all  having  21  in.  stroke. 


FOUR  CYLINDER    COMPOUND   LOCOMOTIVE,    SAXON    STATE    RAILROADS. 


shown  in  section  in  fig.  2,  in  which  the  couplings  are 
shown.  This  pipe  /^serves  as  a  receiver  for  the  exhaust 
steam  from  the  high-pressure  cylinders,  and  live  steam 
from  the  boiler  can  also  be  admitted  to  it  when  required. 
h;  The  starting-gear  employed  is  the  Lindner  system.  In 
this  an  auxiliary  steam-pipe  A  runs  from  the  throttle  to 
the  steam-pipe  or  receiver  F.  When  the  throttle-valve  is 
opened  one-half  or  more,  live  steam  passes  into  this  pipe 
A,  in  which  a  four-way  cock  is  fitted,  so 
connected  with  the  reversing  lever  that  the 
movement  of  the  latter  when  placed  in  full 
gear,  either  forward  or  backward,  opens 
the  cock  and  admits  live  steam  to  the  re- 
ceiver F,  and  so  to  the  low-pressure  cylin- 
ders ;  this  supply  is  shut  off  when  the  re- 
versing lever  is  in  any  other  position.  The 
point  of  cut-off  when  the  reversing  lever  is 
in  full  gear  is  about  70  per  cent,  ot  the 
stroke.  No  live  steam  can  pass  into  the 
receiver  except  when  the  reversing  lever 
is  at  the  point  named,  no  matter  how  far 
the  throttle-valve  is  opened. 

The  valve-gear  used  is  the  Walschaert 
gear,  and  is  so  arranged  that  the  point  of 
cut-off  for  the  high-pressure  and  the  low- 
pressure  cylinders  is  the  same  for  any  de- 
gree ot  expansion  in  both  forward  and 
backward  gear.  The  ratio  between  the  high  and  the 
low-pressure  cylinders  is  1:2.35.  It  is  claimed  that  any 
slipping  of  the  low-pressure  driving-wheels  will  be  stopped 
at  once,  because  while  the  slipping  is  going  on  the  steam 
required  for  the  low-pressure  pistons  will  exceed  the 
amount  delivered  from  the  high-pressure  cylinders,  and 
the  effect  on  the  driving-wheels  of  the  low-pressure  truck 
will  decrease.  In  the  same  way.  if  any  slip  should  occur 
with  the  high-pressure  truck  wheels,  it  will  be  quickly 
stopped,  because  then  more  steam  would  be  going  from 
the  high-pressure  cylinders  than  the  low-pressure  cylin- 
ders could  receive,  and  there  would  be  a  rapid  increase 


The  driving-wheels  are  43.3  in.  in  diameter.     The  usual 
working  pressure  is  170  lbs. 

These  engines,  it  is  stated,  have  shown  themselves  capa- 
ble of  starting  heavy  trains  very  easily.  The  heaviest 
work  credited  to  them  is  taking  a  freight  train  weighing 
150  tons  (of  2,204  lbs.  each)  up  a  grade  ol  132  ft.  to  the  mile, 
3J  miles  long,  and  having  several  curves  of  656  ft.  radius, 
at  a  speed  of  9J  miles  an  hour. 


Fig.  2. 

Whatever  opinion  may  be  held  as  to  the  compound  feat- 
ure of  these  engines,  the  great  objection  remains  of  the 
complicated  system  of  steam  pipes  and  connections  in- 
volved in  the  double-truck  form  of  locomotive.  It  may  be 
doubted  whether  the  gain  claimed  for  the  compound  sys- 
tem will  counterbalance  the  increased  first  cost  and  expense 
of  maintenance  of  this  type. 

The  Chemnitz  Works  are  building  10  more  engines  of 
the  same  type  for  a  road  of  i  meter  gauge  ;  they  are 
lighter  engines  than  the  one  described  above,  having 
cylinders  9.5  in.  and  14.6  in.  in  diameter,  30-in.  driving- 
wheels,  and  weighing  55,100  lbs.  in  working  order. 
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NOTES   ON   COMBUSTION. 


Ry  C.  Chomienne,  Engineer. 


{CoHtiHU*d/rom  pagt  36.) 


LIQUID  FUEL. 

UKRF.roi'OKF.  we  have  only  consiilercd  solid  fuel,  and 
especially  coal  ;  and  we  can  hardly  speak  by  experience  of 
heating  with  liquid  hydrocarbons.  Their  use,  consider- 
ing the  heatinj;  effect,  is  more  costly  at  present  than  that 
of  coal,  and  it  has  only  been  rarely  attempted  in  France. 

Among  liquid  fuels,  petroleum  has  been  used  widely  in 
Russia,  owing  to  its  low  cost  and  the  high  price  of  coal, 
and  to  some  extent  also  in  the  United  States. 

It  has  been  claimed  that  its  employ  will  be  greatly  in- 
creased by  the  success  of  the  processes  for  making  solid 
petroleum  invented  by  MM.  Terrier  and  Mercier.  In  this 
it  is  olitained  in  the  form  of  briquettes  of  a  size  easy  to 
handle  and  sulTiciently  hard  to  enable  them  to  be  loaded 
and  unloaded  and  to  stand  transportation  well.  In  this 
state  it  will  take  fire  only  in  contact  with  the  flame  ;  it 
burns  easily,  and  its  heating  effect  is  about  twice  as  great 
as  that  of  coal,  while  the  refuse  or  ash  is  very  small  in 
quantity.  Moreover,  it  will  not  become  liquid  again  until 
it  is  subject  to  a  temperature  of  100°  C. 

There  are  certain  cases  in  which  the  use  of  liquid  fuel 
may  be  very  advantageous,  especially  where  it  is  some- 
times necessary  to  increase  the  production  of  steam  quick- 
ly, which  would  be  difficult  with  most  boilers,  were  coal 
alone  used.  liy  combining  the  use  of  coal  with  that  of 
some  liquid  fuel  the  latter  becomes  a  useful  auxiliary,  com- 
ing in  as  a  regulator,  and  permitting  on  occasion  a  con- 
siderably increased  production  which  can  be  stopped  when 
desired.  In  such  a  case  the  liquid  fuel  should  be  brought 
to  the  surface  of  the  fire-box  with  the  air  necessary  for  its 
combustion,  by  means  of  an  injector  of  some  form,  and  so 
arranged  that  it  will  take  fire  at  once  as  it  is  distributed 
from  the  openings  of  the  apparatus.  This  injector  is  fed 
by  steam  which  passes  through  it,  and  on  leaving  the 
opening  meets  an  annular  current  of  liquid  fuel,  mixed 
with  which  it  passes  into  the  fire-box.  Under  this  action, 
if  the  injector  is  properly  arranged,  a  strong  draft  of  air  is 
created.  With  proper  apparatus  of  this  kind,  the  quantity 
of  fuel  fed  may  be  regulated  by  the  movement  of  a  valve, 
and  in  this  way  we  can  control  absolutely  the  production 
of  steam.  In  England  an  arrangement  of  this  kind  has 
been  applied  to  locomotives  using  petroleum  refuse,  and 
has  enabled  the  engineer  to  secure  a  considerable  increase 
in  the  production  of  steam  when  it  is  needed  on  heavy 
grades  or  in  running  against  a  strong  head  wind. 

Petroleum  has  been  studied  by  M.  St.  Clair  Deville,  and 
some  of  the  results  obtained  by  him  are  given  in  the 
table  below  : 


Kind   of  Oil. 


White  Oak,  W.  Va.,  distilled... 
Burning  Spring,  W.  Va.,di5t'd.. 

Oil  Creek,  P:i.,  crude 

Heavy  Oil,  P.-irisian  Gas  Co.,di<;- 
tilled  from  coal 


0.819  ="  "s"  C. 
0.762  at  14.2"  C. 
0.816  at  o"  C. 

1.044  at  o"  C. 


2.  - 

Composi 

tion 

UJ 

of  Oil. 

-3    u 

< 

C. 

H. 

0. 

10,104 

85- 3 

13.9 

0.8 

10,146 

84.0 

14.4 

1.6 

9,887 

82.0 

14.8 

3-» 

8,849 

8a. 0 

7.6 

■0.4 

U  .S 

11,626 
11,681 
11,588 

',797 


•This  Calorific  Power  is  calculated  by  the  formula  8080  C  +(//-?")  y  34,500. 

It  will  be  seen  from  this  :  i.  The  calorific  effect  of 
liquid  hydrocarbons  increases  as  the  proportion  of  hydro- 
gen is  greater. 

2.  That  the  calculated  calorific  effect  differs  from  the 
actual  result  less  when  the  proportion  of  hydrogen  is 
smaller  or  the  density  greater. 

If  we  take  a  coal  developing  7,000  calorics,  there  will 
be  required  to  replace  i  kg.  of  mineral  oil  at  11,000  calor- 
ics : 


11,000  , 

=  1.57  kg.  of  coal. 

7,000 

The  sum  required  to  oi>tain  the  same  amount  of  heat, 
taking  the  respective  prices  at  0.02  franc  per  kilogramme 
of  coal  and  0.30  franc  for  the  same  weight  of  oil,  will  be  : 

For  coal  :   1.57  kg.  X  0.02  fr.  =  0.0314  fr. 
For  oil  :      i.oo  kg.  X  0.30  fr.  =  0.3000  fr. 

That  is,  the  cost  of  oil  will  be  nearly  10  times  that  of 
coal.  This  last  result  will,  of  course,  vary  widely,  as  the 
relative  costs  of  coal  and  oil  vary. 

GASEOUS   FUEL. 

There  is  a  class  of  apparatus  which  secures  complete 
consumption  of  smoke— that  is  the  gas-burner — but  it  re- 
quires in  a  general  way  continuous  working,  and  the  ap- 
plications which  have  so  tar  been  made  of  it  have  not  given 
satisfactory  results  in  heating  boilers. 

Gas  not  having  a  sensible  radiating  power,  direct  heat- 
ing surface  has  not  the  importance  which  it  has  with  solid 
fuel,  and  the  result  is  that  the  average  production  per 
square  meter  of  heating  surface  is  less  than  with  solid 
fuel.  Moreover,  when  we  have  coal  of  fair  quality  it 
seems  better  to  burn  it  directly  upon  the  grate,  since  the 
loss  due  to  producing  gas  from  this  coal  varies  from  17  to 
25  per  cent.,  depending  on  whether  the  tar  is  saved  or  not. 
On  the  other  hand,  gas  furnaces  can  work  with  coal  con- 
taining 30  per  cent,  and  more  of  cinders,  which  can  be 
bought  at  a  very  low  price,  and  the  use  of  which  on  an 
ordinary  grate  would  be  impossible,  even  with  artificial 
draft. 

Anthracite  coals  also  work  very  well  with  the  gas  pro- 
ducer. Lignite,  turf  or  peat,  wood  and  other  fuels  can 
also  be  employed  with  the  gas  producer,  especially  after 
they  have  been  dried. 

If  the  gas  generator  is  placed  too  far  from  the  boiler  we 
lose  a  part  ot  the  heat  produced  in  the  generator  itself — 
that  is,  all  the  radiated  heat  plus  the  sensible  heat  of  the 
gas.  This  can  be  avoided  if  the  generator  is  placed  near 
the  boiler,  separated  from  it  only  by  the  combustion 
chamber.  By  this  arrangement  we  can  utilize  the  sensible 
heat  of  the  products  of  distillation,  which  is  considerable, 
and  we  obtain  from  an  equal  weight  a  gas  richer  in  com- 
bustible elements  and  having  a  greater  healing  power.  It 
is  necessary  in  this  case  to  use  forced  draft  as  much  as 
possible,  and  to  use  a  jet  of  warm  or  heated  air  in  the  fire- 
box, which  will  produce  full  combustion  of  the  gases, 
and  will  give  the  flame  a  direction  toward  the  end  of  the 
fire-box  opposite  the  door,  while  at  the  same  time  it  will 
preserve  the  plates  against  too  rapid  action  of  the  flame. 

The  air  forced  under  the  grate  may  be  regulated  by  a 
valve  easily  worked  by  the  firemen.  It  will  aid  in  the 
decomposition  of  the  fuel  while  passing  over  the  bed  of 
burning  coal,  from  which  the  gas  is  produced. 

This  air  is  first  transformed  into  carbonic  acid — an 
incombustible  gas— but  in  passing  over  the  upper  layers 
of  coal  it  gives  up  one  equivalent  of  carbon,  and  is  trans- 
ferred into  carbonic  oxide,  which  is  a  combustible  gas. 
Gas  obtained  from  coal  of  fair  quality  in  the  Siemens  gas 
generator,  with  natural  draft  and  without  any  injection  of 
water  or  steam,  has  a  composition  varying  as  follows  : 

In  vclutne. 

CO 22  to  28  per  cent.  )  _      ,       ...      , 

CoHi-fH.   ..     91014     "      •'     ;  Combustible  elements. 

c.o= 4 to  6   ;;    ;;    /r„„t 

Nitrogen 54  to  67  (  *» 

The  heating  power  of  the  cubic  meter,  calculated  by 
Dulong's  law,  varies  between  1. 000  and  1,300  calorics. 

It  is  necessary  that  the  flame  obtained  by  the  injection 
of  heating  air  into  the  combustion  chamber  should  be  pro- 
longed almost  the  whole  length  of  the  boiler,  and  this  long 
flame  can  be  obtained  only  by  preserving  the  parallelism 
of  the  veins  of  gas  and  air  in  order  that  the  oxidation — 
that  is,  the  combustion,  may  last  as  long  as  possible  ;  but 
as  at  the  end  of  this  reaction  the  gas  is  poor  m  combustible 
elements  and  the  air  has  lost  mosl  of  its  oxygen,  while 
carbonic  acid  and  nitrogen  are  in  large  quantity,  we  must 
have  a  great  excess  of  heated   air  in   order  to  keep  up 
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throughout  the  whole  extent  of  the  flame  a  temperature 
favorable  to  the  combustion  of  the  remaining  traces  of 
combustible  elements.  For  this  purpose  we  require  a 
special  form  and  arrangement  of  tire-boxes,  but  this  point, 
I  believe,  has  not  been  sufficiently  considered,  and  to  this 
neglect  is  due  the  poor  success  obtamed  in  many  cases 
with  this  apparatus. 

i^We  will  now  describe  an  application  of  the  gas  generator 
to  boilers,  with  the  object  of  doing  away  with  the  ordinary 
grate,  pointing  out  at  the  same  time  the  reasons  for  its 
adoption  and  the  results.     In  one  of  the  large  factories  at" 


panying  engraving,  which  shows  the  plan  and  several  sec- 
tions ot  the  boilers  and  fire-boxes.  The  results  obtained 
were  that  2,000  kgs.  of  coke  produced  15,000  kgs.  of  steam  at 
a  pressure  of  10  kgs.     Each  kilogramme  of  coke,  therefore, 

15,000  ,  ,  ,     , 

produced    =  7- 5°  kgs.  of  steam,  and    the   cost   of 

■^  2,000 

2,000  X  17  ,    , 

1,000  kgs.  of  steam  was =  2.26   francs,  or  the 

"  15,000 

same  as  with  the  coal. 

With  the  new  arrangement  there  was  a  short  flame  about 


Coopcaa  b.S'. 


Coupe  a  r 


Cuijpf  ' 


BELLEVILLE    BOILER    WITH    G\S    FURNACES. 


St.  Denis  there  are  two  groups,  each  composed  of  four 
Belleville  boilers  of  100  H. P.  These  boilers  were  formerly 
fired  with  Ansin  coal,  the  cost  of  which  was  20  francs  per 
ton.  In  a  day  of  11  hours  each  boiler  used  2,600  kgs.  of 
coal,  including  firing  up,  and  producing  23,000  kgs.  of 
steam  at  a  pressure  of  10  kgs.,  thii,  steam  being  used  only 
at  a  pressure  of  5  kgs.,  the  pressure  being  brought  down 
by  reducing  valves.     Each  kilogramme  of  coal  produces 

23,000 

— 7 —  =  8.84  kgs.  of  steam,  and  the  cost  of  1,000  kgs.  of 

2,600  X  20 

steam  was  therefore =  2.26  irancs. 

23,000 

An  attempt  was  made  to  use  gas-coke  with  the  object  of 
replacing  the  coal.  This  coke  contained  10  per  cent,  of 
water  and  10  per  cent,  of  cinders,  leaving  80  per  cent,  of 
combustible  matter.  It  was  in  large  pieces,  generally  free 
from  dust,  and  its  price  was  only  17  francs  a  ton,  deliv- 
ered in  the  boiler-room.  It  was  found  that  this  coke 
obliged  (he  firemen  to  charge  and  clean  their  fires  about 
three  times  as  often  as  with  the  coal.  The  heat  radiated 
from  the  fire  injured  their  eyes,  and  the  lower  rows  of 
tubes  were  burned  out  in  a  few  months  ;  for  these  reasons 
ii  became  evident  that  the  use  of  this  coke  on  an  ordinary 
grate  must  be  given  up. 

M.  Lencauchez  being  consulted  proposed  to  replace  the 
ordinary  grates  in  the  second  group  of  boilers  with  gas 
generators  burning  this  same  coke,  and  he  was  asked  to 
make  the  change  without  altering  the  boilers.  The 
arrangement  which    he  adopted  is  shown  in  the  accom- 


20  in.  in  height  with  very  complete  combustion,  and  the 
tubes  were  not  injured.  The  temperature  of  the  burned 
gases  when  they  left  the  tubes  and  passed  into  the  uptake 
was  225"  Cent.  The  gas  generator  could  be  charged 
with  25  hectoliters  of  coke  at  once,  only  one  charge  being 
made  in  four  hours.  A  complete  cleaning  of  the  grates 
was  required  only  once  in  12  hours,  and  then  took  only 
Irom  12  to  15  minutes  of  easy  work.  The  production  of 
steam  was  also  very  regular,  and  the  labor  required  much 
less,  two  men  being  sufficient  where  four  were  employed 
before,  while  the  labor  was  lighter. 

A  regulator  of  the  Belleville  type,  worked  by  the  pres- 
sure of  the  boiler,  maintained  a  constant  pressure  of  10 
kgs.,  whether  the  demand  upon  the  boiler  was  for  10  or 
65  H.P.,  the  production  being  automatically  stopped 
when  the  engine  stopped.  This  register  opens  and  closes 
the  draft  as  the  pressure  increases  or  lowers.  With  this 
arrangement,  also,  it  was  found  that  a  body  of  fuel  kept 
at  a  red  heat  will  replace  within  certain  limits,  with 
tubulous  boilers,  the  stored-up  steam  and  water  contained 
in  ordinary  boilers.  This  was  due  in  part  to  the  use  of 
the  regulator. 

The  first  group  of  four  boilers  continued  lo  be  run  with 
coal,  the  gas  generator  having  been  applied  to  the  second 
group  only.  From  the  figures  given  above  it  was  evident 
that  the  second  group  produced  steam  only  in  the  pro- 
portion of  15  :  23,  or  about  34.8  per  cent,  less  than  the 
other,  but  the  cost  of  1,000  kgs.  of  steam  was  the  same 
for  each  group  of  boilers — that  is,  without  deducting  the 
cost  of  the  alterations,  which  were  considerable.     More- 
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Values  op  Dipperbnt  Gasbous  Fubls. 


KiNIi  OK   l-'lRI.. 


Coke  made  in  coke  ovens 

Gits  coke 

Anthracite  and  dry  coats 

Coking  and  gas  coals 

Conimtm  lignite  with  40  per  cent,  water, 
Average  peat,  with  iS  percent,  water.. 
Wood,  with  35  per  cent,  water 


Gas   ohtained    from 
of  Solid    Fuel. 


Kg. 


Weight. 

Volume  at 
0°  Cent.  Si  0.76. 

Kiiogra  mmes. 

Cuiic  Mtlers. 

S.ooo 

5-3»S 

4.360 

6.330 

S-075 

4.1.6 

3Sao 

1.669 

1.460 

2. 1 10 

1.770 

1.930 

1.6,5 

Heat  Disen- 
gaged   by   Com- 
\  buHtion  of  Gas 
from  I  Kg. 


Calorics, 


Healing     Pow 
of   the 
Solid  Fuel. 


Calorics. 


4.SOO 
4,a6o 
5.07s 
4.850 
a,oQO 
a»37S 


7,000 
6,400 

7,500 

6,600 
3.375 
3*250 

3,900 


Loss  due  to 
Gasification. 


Per  cent. 


36 
33 

3» 
■■'7 

18 
18 
i3 


Relative      value 

of  the  fuels 

treated,  as 

compared  with 

g.iscoal. 


0.927 
0.878 
1.046 
1. 000 
0.431 
0.490 
0493 


over,  the  gas  generator  permitted  the  use  of  a  fuel  which 
could  easily  be  procured  in  large  quantities  in  Paris. 

The  analysis  of  the  gases  as  they  pass  out  of  the  gen- 
erator give  the  following  results  : 

CO 21.76 

H 10.83 

C,  H, 1. 10 

C  H, 1.38 

CO.. 3.57 

Nitrogen 61.36 

Total 100.00 

The  heating  power  of  a  cubic  meter  at  o  Cent.,  and  a 
pressure  ot  0.76  was  found  equal  to  1,210  calorics.  The 
heat  lost  in  inal<ing  the  gas  was  18  per  cent.,  and  the  cost 
per  cubic  meter  under  the  conditions  named  was  0.008 
franc.  It  is  to  be  observed  that  the  gas  generators  did 
not  work  continuously,  but  only  in  the  daytime.  This 
was  a  serious  drawback,  and  with  continuous  working 
the  results  would  doubtless  have  been  better. 

We  ought  to  say  that  the  use  of  the  gas  generator  being 
adopted  with  certain  fuels,  calculations  should  be  made 
for  the  maximum  production  of  steam,  since  with  coal 
we  can  sometimes,  without  loss  and  with  due  regard  to 
economy,  drive  the  boiler  a  little.  This  is  an  advantage 
in  certain  cases,  but  is  almost  impossible  when  the  gas 
generator  is  used. 

One  drawback  to  the  use  of  gas  generators  in  heating 
boilers  consists  in  the  great  increase  of  cost  and  in  the 
necessity  of  deep  foundations,  which  in  some  cases  cannot 
be  had. 

The  accompanying  table  shows  the  results  obtained 
with  the  generator  using  different  kinds  of  fuel  : 

CONCLUSION. 

A  careful  study  of  the  question  of  combustion  has  re- 
sulted in  the  conviction  that  to  secure  that  economy,  which 
is  desirable  in  order  to  use  properly  our  store  of  coal,  to  pre- 
vent it  from  being  exhausted,  and  to  reduce  the  expenditure 
in  producing  steam,  we  need  above  all  things  to  properly 
instruct  the  firemen  upon  whom  so  much  depends  with 
any  system  of  boilers  and  furnaces.  It  is  too  often  the 
case,  with  stationary  boilers  especially,  that  this  work  is 
entrusted  to  ignorant  men  who  do  not  understand  the 
first  principles  of  the  work  which  they  are  required  to  do. 
It  has  often  appeared  to  the  writer  that  it  would  be  of 
great  benefit  to  owners  of  boilers  if  schools  for  firemen 
could  be  formed  where  they  could  receive  elementary  in- 
struction to  fit  them  for  their  duties.  This  would  benefit 
very  greatly  the  workmen  themselves,  as  well  as  the  own- 
ers of  boilers,  and  the  results  would  seem  to  be  desirable 
in  every  respect.  In  France  this  could  be  done  by  the 
district  associations  of  owners  of  steam  boilers  ;  in  other 
countries  other  agencies  would  have  to  be  adopted,  ac- 
cording to  the  local  circumstances  in  each  case. 

If  we  except  those  cases,  which  really  are  unusual  and 
only  occasionally  found,  where  boilers  have  been  con- 
structed or  set  up  from  designs  radically  wrong,  theie  is 
one  rule  that  can  be  universally  applied— a  good  firemen 
is  the  best  possible  coal-saving  device. 


THE  COLUMBIAN  EXPOSITION. 


The  main  building,  for  the  exhibition  of  Manufactures 
and  the  Liberal  Arts,  which  is  said  to  be  the  largest  build- 
ing of  the  kind  ever  planned,  is  1,687  ''•  long  by  787  ft. 
wide,  its  greatest  dimensions  being  north  and  south.  It 
covers  an  area  of  3o;<  acres.  It  is  rectangular  in  form, 
its  central  hall  being  surrounded  by  a  nave  and  two  gal- 
leries. The  feature  of  the  building  is  the  great  central 
hall.  It  has  a  clear  space  of  1,280  x  380  It.  Its  roof 
rises  to  a  height  of  245}^  ft.  at  the  apex,  and  the  380  ft. 
space  is  covered  by  a  single-arched  span,  without  a  sup- 
porting column.  The  height  from  the  lloor  to  the  center 
of  the  arch  is  201  ft.  clear,  and  the  height  of  the  lantern 
above  the  arch  is  44  ■<  ft.  Twenty-two  steel  arches  sup- 
port the  center  of  the  roof.  Each  arch  weighs  125  tons, 
and  more  than  5,000  tons  of  steel  enter  into  the  construc- 
tion ot  the  hall.  Extending  around  the  hall  is  a  gallery  20 
ft.  from  the  floor.  It  is  67  ft.  wide,  21  ft.  of  this  space 
overhanging  the  floor  of  the  hall.  The  total  length  of  this 
gallery  is  3,504  ft.  Beyond  the  gallery,  and  extending 
around  the  central  hall,  is  a  nave  108  ft.  wide  and  114  tt. 
to  the  apex  of  the  roof.  The  east  and  west  halls  of  this 
nave  are  1,588  ft.  long,  and  the  total  length  of  the  nave, 
on  the  center  line,  is  4,119  ft.  Extending  entirely  around 
the  nave,  and  to  the  outside  line  ot  the  building,  is  a  gal- 
lery 20  ft.  from  the  floor,  and  49^^  ft.  wide.  The  two  gal- 
leries are  connected  with  28  bridges,  50  ft.  high  and  108 
ft.  long.  There  is  a  fraction  less  than  11  acres  of  skylight 
in  the  roof,  requiring  41  car-loads  of  glass.  There  is  in 
the  floor  and  galleries  a  little  more  than  41  acres  of  space. 
There  will  enter  into  the  construction  of  this  building  more 
than  1,600  car-loads  of  material.  The  building  occupies 
a  most  conspicuous  place  in  the  grounds.  It  faces  the 
lake,  with  only  lawns  and  promenades  between.  North 
of  it  is  the  United  States  Government  building,  south  the 
harbor  and  water  basin,  and  west  the  Electrical  building, 
and  the  lagoon  separating  it  from  the  wooded  island.  The 
building  will  cost  $1,500,000. 


The  rules  governing  exhibits  in  the  Department  of 
Transportation,  and  the  classification  adopted  for  that  de- 
partment, have  been  published  in  pamphlet  form.  In  this 
section  there  will  be  seven  general  groups  : 

Group  80.   Railroads,  Railroad  Plant  and  Equipment. 

Group  81.  Street  Car  and  other  Short  Line  Systems. 

Group  82.   Miscellaneous  and  Special  Railroads. 

Group  83.  Vehicles  and  Methods  of  Transportation  on 
Common  Roads. 

Group  84.  Aerial,  Pneumatic  and  other  forms  of  Trans- 
portation. 

Group  85.  Vessels  and  Boats— Marine,  Lake  and  River 
Transportation. 

Group  86.   Naval  Warfare  and  Coast  Defense. 

The  last-named  class— Group  86— will  not  include  our 
own  Navy,  whose  exhibit  will  be  made  in  the  Government 
Building. 

The  main  building  and  annex  for  the  Transportation  De- 
partment will  have  over  17  acres  of  floor  space,  and  will 
have  tracks,  transfer-tables,  and  other  facilities. 
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ENGINES  OF  AN  ENGLISH   CRUISER. 


(From  Iniiusirifs.) 


The  accompanying  illustrations  show  the  engines  of 
the  new  cruiser  Naiad  of  the  English  Navy,  fig.  i  being 
a  front  elevation  and  fig.  2  an  end  view.  This  vessel, 
with;,';her  two  sister  sh\^&*Lato?ta  and  Melampiis,  form 


partments,  and  for  the  better  protection  of  the  engine- 
room  an  armored  breastwork  is  built  round  it,  which 
extends  from  the  protective  to  the  upper  deck.  This 
breastwork  is  formed  of  f-in.  steel  plates,  with  a  teak 
backing  7  in.  thick,  this  being  faced  by  5  in.  steel  armor- 
plating.  The  accommodation  for  the  officers  is  aft,  the 
cabins  being  sufficiently  roomy,  and  below  these  is  accom- 
modation lor  petty  ofiicers.  The  full  complement  for  each 
ship  is  252  officers  and  men. 

Placed  in  two  separate  stokeholds  are  five  boilers  for 


Fig.   I. 
TRIPLE-EXPANSION   ENGINES   FOR   CRUISER 


NAIAD,"    BRITISH    NAVY. 


three  of  the  17  vessels  given  out  to  build  by  private  con- 
tract under  the  Naval  Defense  Act  of  1889,  and  were  built 
by  the  Naval  Construction  &  Armaments  Company,  Lim- 
ited, of  Barrow-in-Furness. 

The  Latona  and  Melainpiis  were  delivered  very  early, 
the  former  vessel  being  finished  considerably  within  the 
contract  date,  thus  enabling  her  to  be  taken  to  the  Medi- 
terranean on  an  experimental  cruise,  and  afterward  to  join 
in  the  naval  manoeuvres  of  1891,  in  both  of  which  tests 
she  acquitted  herself  satisfactorily.  The  leading  dimen- 
sions of  the  Naiad  are  common  to  the  other  two  vessels, 
the  length  being  300  ft.;  beam,  43  ft.;  and  depth  to  the 
upper  deck,  22  ft.  9  in.;  the  displacement  at  the  mean 
draft  of  16  ft.  6  in.  being  3,400  tons.  The  stem  and  stern 
frames  are  of  cast  steel,  with  apertures  to  admit  torpedo 
tubes.  The  vessels  are  provided  with  double  bottoms, 
which  under  the  engines  and  boilers  are  used  as  fresh- 
water feed  tanks  for  supplying  the  boilers.  There  are  16 
transverse  bulkheads  extending  to  the  upper  deck.  The 
protective  deck,  formed  of  i-in.  steel  i)lates  on  the  flat 
part  and  2|-in.  steel  plating  on  the  slopes,  extends  through- 
out the  ship  to  4  ft.  below  the  water-line,  covering  the 
boilers,  magazines  and  torpedo-rooms,  and  partially  en- 
closing the  engine  space.  The  crown  of  the  deck  is  I  ft. 
above  the  water-line. 

The  vessel  has  been  divided  into  80  water-tight  [corn- 


supplying  steam,  of  which  three  are  double-ended  and 
two  single-ended.  There  are  in  all  24  furnaces,  each 
with  a  separate  combustion  chamber,  the  total  heating 
surface  being  15,880  sq.  ft.  and  the  grate  area  580  sq.  ft. 
— giving  about  i6  H.P.  for  each  square  foot  of  grate  area. 
Under  ordinary  cruising  conditions  natural  draft  will  be 
used,  but  for  warlike  operations  forced  draft  will  be 
brought  into  use.  For  this  purpose  there  are  in  each 
stokehold  two  fans  driven  by  Brotherhood  engines,  which 
can  maintain  a  pressure  equal  to  3  in.  of  water.  The 
propellers  are  of  gun-metal,  and  are  15  ft.  diameter,  the 
blades  being  fitted  to  allow  of  variation  of  pitch.  The 
shafts  are  of  hollow  steel,  and  are  carried  in  steel  brackets 
in  the  usual  manner.  There  are  two  compound-wound 
dynamos,  each  capable  of  giving  300  amperes  at  80  volts, 
coupled  direct  to  steam-engines,  and  on  these  the  entire 
artificial  lighting  of  the  ship  depends. 

The  engines,  which  are  built  from  designs  by  Mr.  A. 
Blechynden,  are  of  the  type  usually  adopted  in  war  vessels 
at  the  present  day,  being  designed  with  the  object  of  ob- 
taining the  maximum  of  strength  from  a  given  weight  of 
material.  They  are  of  the  triple-expansion  type,  with 
cylinders  ■^j^i^  in.,  49  in.,  and  74  in.  diameter,  by  39  in. 
stroke,  and  are  required  by  contract  to  develop  7,000  H.P. 
with  the  boilers  worked  at  an  air  pressure  of  0.5  in.  of 
water,  and  9,000  H.P.  with  an  air  pressure  of  1.25  in.,  the 
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revolutions  at  the  latter  power  being  140,  and  the  boiler 
pressure  155  lbs.  per  square  inch.  There  are  two  engines, 
each  driving  one  screw. 

On  the  trials,  which  in  the  cases  of  all  the  three  ships 
were  carried  out  at  i'ortsmouih,  these  powers  were  ex- 
ceeded, in  all  cases  everything  working  in  a  uniformly 
satisfactory  manner,  so  that  no  hitch  of  any  kind  in  the 
machinery  caused  loss  or  delay  in  a  single  trial. 

On  the  eight  hours'  steam  trial  with  natural  draft  the 
engines  of  the  Naiati  gave  the  following  averages  :  Sleam- 


Fig.  2. 

pressure,  153  lbs.;  revolutions,  136.2  ;  power  indicated, 
4,251  H.P.  On  the  four  hours'  trial  with  forced  draft  the 
averages  were  ;  150  lbs.  steam  ;  145.7  revolutions  ;  9,250 
H.P.  Over  the  measured  mile  the  speeds  obtained  were 
19.05  knots  with  natural  draft  and  20.2  knots  with  forced 
draft. 

The  armament  carried  by  these  cruisers  consists  of  two 
6-in.  breech-loading  rifles  ;  six  4.7-in.  rapid-fire  guns  ; 
eight  6-pdr.  rapid-fire  guns  ;  one  3-pdr.  Hotchkiss  and 
four  Nordenfeldt  machine  guns.  There  are  also  four 
torpedo-tubes. 

« 

THE  SAULT  STE.  MARIE  CANAL  TRAFFIC. 

The  comparative  statement  of  the  business  of  the  Sault 
Ste.  Marie  Canal  for  the  season  is  as  follows  : 


1891. 


Vessels  passed  through '  10,191 

No.  of  lockages   . .    1  4,981 

No.  of  passengers I  26,190 

Tons  of  freight 8,888,759 


1890. 


■0.557 

4.970 

14,856 

9,041,213 


Change. 


366 


Dec. 
Inc.  II 

Inc.        1,334 
Dec.  152,454 


Iron  ore  showed  a  decrease  in  1891  of  1,012,280  tons,  or 
50  per  cent.,  and  the  decrease  was  entirely  from  this  cause. 
The  course  of  business  of  the  season  is  explained  in  the 
following  extract  from  the  report  of  General  O.  M.  Poe, 
the  engineer  in  charge  of  the  canal  : 

The  canal  opened  for  navigation,  April  27,  1891,  and  closed 
December  7.  The  season  was,  iherelore,  225  days  long,  or 
three  days  shorter  than  in  iScjo.  The  average  number  ot  ves- 
sels passing  per  day  for  the  whole  season  was  45.3,  and  for  the 
months  of  June,  July,  August  and  September,  the  average  was 
54.6.  The  size  of  the  vessels  continues  to  increase,  as  is  shown 
in  the  following  statistics  : 

In  18S7  the  average  registered  tonnage  per  vessel  was  626.3  tons 

'•  1888  ■•        "  '•  701.5    " 

"  1889  "         "  "  "         "        "        "    790.5    " 

"  1890  "         "  "  "         "        "        "    833.8    " 

"  1891  "         "  "  "         "        "        "    862.1    " 

The  total  registered  tonnage  for  the  season  falls  53,750  tons 
short  of  that  for  1890,  and  the  freight  tonnage  was  152,454  tons 
less.  The  following  discussion  of  the  appended  statistics  may 
not  be  inappropriate  : 

For  the  whole  period  since  1881,  the  iron  ore  carried 
through  the  canal  has  been  47  per  cent,  of  the  total  freight,  and 
in  1SS9  and  iS<jo  it  was  more  than  50  per  cf  nt.  ;  therefore  the 
freight  may  be  divided  into  two  nearly  equal  parts,  one  of  which 
wae  the  iron  ore,  the  remainder  being  the  aggregate  of  all  other 
freights.  The  percentage  of  increase  since  1881  falls  between 
12  and  39  each  year,  the  average  being  22.  During  1890  the 
freight,  other  than  iron  ore,  amounted  to  4,266,445  tons,  and 
for  iSgt,  5,328,548  tons.  This  shows  an  mcrease  of  25  per 
cent,  in  the  freight  of  1891 — other  than  iron  ore— over  189O  ; 
or  a  little  more  than  the  average  increase  for  the  preceding  ten 
years.  Hence  the  decrease  in  iron  ore  freight  alone  is  suffi- 
cient to  e-xplain  why  the  business  of  iSgi  did  not  show  the  usual 
increase.  There  were  other  causes,  however,  which  materially 
affected  the  volume  of  the  season's  business,  and  they  will  be 
referred  to  later.  The  falling  off  in  iron  ore  freight  was  pre- 
dicted with  certainty  a  year  ago.  It  was  due  to  causes  so  wide- 
spread and  long-continued  that  a  discussion  here  could  hardly 
be  made  complete  and  satisfactory. 

The  freight  of  wheat  and  wheat  products  was  abnormally 
large.  Excluding  iron  ore  and  wheat  in  l8go,  the  remaining 
tonnage  was  3,725,866  tons.  The  corresponding  freight  for 
i8gi  was  4,340,660  tons.  Hence  the  increase  in  freight,  ex- 
clusive of  iron  ore,  was  8  per  cent.,  which  indicates  quite  a  fall- 
ing off  from  the  average  rate  of  22  per  cent,  for  the  last  ten 
years,  and  shows  that  if  the  wheal  crop  of  the  northwest  had 
not  been  unusually  good  this  season  there  would  have  been  a 
slight  decrease  in  the  volume  of  freight  other  than  iron  ore. 

A  further  reason  is  found  in  the  fact  that  the  average 
stage  of  water  in  the  lakes  was  lower  than  for  many  years 
past,  so  that  the  larger  vessels  were  unable  to  take  full 
cargoes.  The  traffic  of  the  season  was  also  light  at  the 
beginning,  many  ship-owners  holding  their  vessels  back 
in  the  hope  of  improving  rates.  The  falling  off  in  the  iron 
ore  traffic,  however,  remains  the  principal  event  of  the 
season. 

All  things  considered,  the  large  amount  of  business 
actually  done  is  a  remarkable  fact,  and  shows  the  great 
and  increasing  importance  of  the  lake  route  in  the  trans- 
portation system  of  the  country. 


Of  the   number  of  vessels  7,339  were  steamers,  2,405 
sailing  vessels  and  447  rafts  and  other  unregistered  craft. 


THE  UNITED  STATES  NAVY. 


Some  comparisons  have  been  made  between  the  new 
cruiser  New  York  and  the  English  cruiser  Blake,  which 
is  a  vessel  of  very  much  the  same  class.  The  Blake  has 
some  900  tons  more  displacement  than  the  New  York,  but 
her  armament  differs  considerably  from  that  of  the  Ameri- 
can cruiser.  The  main  battery  consists  of  two  9.2-in. 
guns  and  ten  6-in.  rapid-fire  guns  ;  the  secondary  bat- 
tery includes  sixteen  3-pdr.  rapid-fire  and  seven  machine 
guns,  and  she  has  four  14-in.  torpedo  tubes.  The  New 
York  will  have  six  8-in.  guns  and  twelve  4-in.  rapid-fire 
guns  in  her  main  battery  ;  eight  6-pdr.  and  four  i-pdr. 
rapid-fire  and  four  machine  guns  in  the  secondary  battery 
and  six  i8-in.  torpedo-tubes. 

The  total  weight  of  the  Blake's  fire  is  1,808  lbs.  ;  the 
total  weight  of  her  broadside  fire  1,284  lbs.,  and  of  her 
fire  ahead  or  astern  604  lbs.     The  New  York  will  be  able 
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to  discharge  1,948  lbs.  at  a  single  round,  of  which  1,474 
lbs.  can  be  concentrated  on  a  broadside  fire  and  1,156  lbs. 
ahead  or  astern,  thus  giving  her  a  considerable  advantage 
in  weight  of  metal.  The  9.2-in.  guns  of  the  Blake  carry  a 
projectile  of  380  lbs.,  while  the  8-in.  shot  weighs  only  250 
lbs.  ;  but  the  higher  velocity  obtained  from  the  American 
guns  will  give  the  shot  almost  equal  penetration,  and  the 


that  they  are  of  sufficient  strength  to  carry  batteries  of 
heavy  rapid-fire  guns,  and  are  otherwise  adapted  for  cruis- 
ing. Both  vessels  made  the  same  speed  on  their  trial  trips 
— 14.8  knots  an  hour.  Both  are  iron  screw  steamers  ;  the 
Venezuela  was  built  at  the  Cramp  yards  in  Philadelphia, 
and  has  triple-expansion  engines.  The  Newport  was 
built  at  the   Roach  yards  at  Chester,  Pa.,  and  is  306  ft. 


THE   CERVEVRETTE    BRIDGE,    H.-VUTES-ALPtS.    FR.^NXE. 


8-in.  gun  has  the  advantage  in  ease  of  handling  and  quick- 
ness of  fire.  The  English  9.2-in.  gun  has  not  heretofore 
secured  the  best  record  lor  accuracy,  and  the  8-in.  guns 
promise  much  better  results.  If  the  New  York  attains 
the  promised  speed  she  will  be  well  able  to  stand  a  com- 
parison with  the  English  cruiser. 


The  monitor  Miantonomoh  has  been  testing  her  new 
guns  in  the  vicinity  of  Gardner's  Island,  at  the  eastern  end 
of  Long  Island  .Sound.  A  number  of  charges  have  been 
fired  from  these  guns  with  full  charges  and  with  lighter 
charges,  and  the  results  have  been  very  satisfactory.  The 
working  of  the  turrets  is  also  stated  to  have  been  e.xcellent. 


The  first  of  the  12-in.  guns  for  the  coast-defense  ship 
Monterey  has  been  sent  to  San  Francisco.  The  gun  was 
shipped  by  rail,  mounted  on  a  car  built  especially  for  the 
purpose  and  owned  by  the  Pennsylvania  Railroad  Com- 
pany. This  car  has  an  iron  frame,  and  is  carried  on  16 
wheels,  arranged  in  four  four-wheeled  trucks. 

The  second  12-in.  gun  and  the  two  10-in.  guns  for  the 
Monterey  will  follow  as  soon  as  possible,  and  all  will  be 
in  San  Francisco  by  the  time  the  ship  is  ready  for  them. 
These  first  large  caliber  guns  were  made  at  the  Washing- 
ton gun-shop,  the  forgings  having  been  bought  in  Eng- 
land. Since  the  first  lot,  however,  all  the  forgings  have 
been  made  in  this  country. 


The  steamers  Venezuela,  of  the  Red  D  Line,  and  the 
Newport,  of  the  Pacific  Mail  Line,  have  been  inspected 
under  the  new  law  to  ascertain  their  speed  and  other 
qualifications  for  postal  service,  and  also  to  serve  as  cruis- 
ers in  time  of  war.  It  is  understood  that  both  vessels  were 
approved  in  the  latter  capacity,  the  inspectors  reporting 


long,  38  ft.  2  in.  beam  and  23  ft.  9  in.  depth  of  hold.  She 
has  compound  engines,  with  cylinders  48  in.  and  go  in.  in 
diameter  and  54  m.  stroke.  She  can  carry  coal  enough 
for  15  days'  continuous  cruising  at  full  speed. 


THE  CERVEYRETTE  BRIDGE. 


The  accompanying  illustrations,  from  Le  Genie  Civil, 
show  a  bridge  recently  built  over  the  gorge  of  the  Cervey- 
rette,  in  the  department  of  Hautes-Alpes,  France.  It  is 
on  a  mountain  road  built  for  military  purposes  to  connect 
two  frontier  forts.  Fort  des  Tetes  and  Fort  Bayard.  The 
ravine  at  the  point  of  crossing  is  about  250  ft.  wide  and 
280  ft.  deep.  The  peculiar  form  of  the  gorge,  as  shown 
in  fig.  2,  however,  permitted  the  use  of  an  arch  of  less 
than  250  ft.  span. 

In  the  illustrations  fig.  I  is  a  general  view  of  the  bridge  ; 
fig.  2  is  an  elevation,  and  fig.  3  shows  the  arrangement  of 
false-work  adopted  in  erecting  the  bridge. 

The  conditions  required  were  that  the  bridge  should 
have  a  total  width  of  13.12  ft.,  including  a  roadway  of  8.20 
ft.,  and  two  sidewalks  of  2.46  ft.  each  ;  that  ihe  roadway 
should  be  macadamized,  and  that  the  structure  should  be 
proportioned  for  a  rolling  load  of  62  lbs.  per  square  foot, 
or  of  a  train  of  loaded  wagons  weighing  six  tons  per  axle. 

The  plan  adopted  has  an  arch  of  parabolic  form,  having 
a  span  of  172.2  ft.  and  a  rise  of  37.7  ft.  The  arch  is  com- 
posed of  two  riveted  trusses  resting  on  masonry  abutments 
on  either  side  ;  these  trusses  are  6.5  ft.  deep  at  the  abut- 
ments and  2.5  ft.  at  the  center.  The  trusses  are  inclined 
toward  each  other,  being  19.68  ft.  apart  at  the  abutments 
and  1 1. 81  ft.  at  the  crown  of  the  arch.  The  roadway  is 
supported  by  vertical  struts  which  are  carried  on  Ihe  arch  ; 
a  few  of  them  on  either  side  are  beyond  the  arch  and  rest 
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on  foundations  made  in  tlie  rock.  These  uprights  are 
spaced  12.3  ft.  apart.  The  trusses  of  the  arch  are  thor- 
oughly braced  l)y  a  system  of  cross-bracing.  They  rest  at 
the  ends  on  cast-iron  shoes  secured  to  the  masonry.  The 
total  weight  of  the  britlge  is  204,480  lbs. 

Very  little  masonry  was  retjuired,  as  the  rocky  sides  of 


the  gorge  furnished  foundations  everywhere,  only  requir-, 
ing  work  enough  to  make  level  beds  for  the  abutments 
and  supports. 

In    erecting   the   bridge   advantage   was   taken    of  the 
peculiar  section  of  the  gorge  to  erect  scaffolding,  as  shown 


in  fig.  3.  This  served  to  support  a  timber  false-work  or 
temporary  bridge  thrown  across  the  ravine,  which  was 
kept  in  place  until  the  arch  was  completed. 

The  design  of  the  bridge  was  made  by  M.  Comm. 
Baldy  ;  it  was  built  by  Paliaud  &  Lagarde,  of  Lyons,  as 
contractors. 


A    RAILROAD   SCHOOL. 


A  RAlLRo.AD  department  has  been  added  to  the  Swiss 
Technical  School  at  Bienne,  its  maintenance  being  provid- 
ed for  jointly  by  the  Ministry  of  Railroads  of  the  Swiss 
Government  and  the  Jura-Simplon  Railroad  Company. 
Other  companies,  it  is  expected,  will  join  in  later.  The 
school  is  divided  into  two  branches,  and  its  object  is  to 
train  young  men  for  railroad  service.  The  first  branch 
will  prepare  those  who  expect  to  work  as  trainmen,  station 
employes,  section  foremen,  and  in  other  simpler  grades, 
while  the  second  is  for  those  who  aspire  to  the  higher  posi- 
tions as  chief  of  more  important  stations— master  me- 
chanics and  other  officers  in  the  general  management — 
and  the  courses  are  arranged  so  as  to  give  the  lower  in- 
struction or  more  extended  course.  Those  who  desire  to 
prepare  themselves  for  positions  in  the  mechanical  depart- 
ment are  required  to  serve  an  apprenticeship  in  some  well- 
known  machine  shop  or  as  fireman  on  a  locomotive.     Pro- 


vision is  made  by  which  employes  already  engaged  on  a 
railroad  can  take  a  short  course  of  one  or  two  terms. 
The  second  term  of  this  school  began  in  August  of  the 
present  year  with  42  pupils,  and  in  addition  arrange- 
ments had  been  made  by  which  a  number  of  employes 
were  to  take  the  short  course  during  the  winter.  In  addi- 
tion to  all  the  facilities  of  the  technical  school,  the  teach- 
ers and  pupils  will  be  enabled  to  use  the  extensive  repair 
shops  of  the  Jura-Simplon  Company  at  Bienne  and  of  the 
Jura-Berne-Lucerne  Company  at  Yverdon. 


CLASSIFICATION    OF    PIECE-WORK   ON    LOCO- 
MOTIVES. 


(,C*ntinued  from  fiagt  25.) 


Wk  continue  below  the  classification  of  locomotive 
piece-work,  which  was  begun  in  the  January  number.  As 
then  explained,  this  classification  is  that  which  has  been 
adopted  for  the  shops  of  a  leading  railroad,  in  which  new 
construction  as  well  as  repair  work  is  done,  and  is  for  an 
eight-wheel  passenger  locomotive.  In  use  it  is  made  out 
in  table  form,  the  columns  of  the  table  containing  the 
name  of  the  piece  and  the  work  and  the  price  paid,  per 
piece,  pair,  or  set.  It  has  not  been  thought  necessary  to 
use  this  form  here,  the  object  being  to  show  the  division 
and  classification  of  the  work  only  : 

DRIVING  SPRING  AND   RIGGING. 
Forging  Equalizer  Stand. 
"  "         Beam. 

Front  Spring  Hanger. 
Back 
"        Intermediate  Spring  Hanger. 
Spring  Plate. 
Large  Spring  Keys. 
"        Small 

"        .Spring  Hanger  Bolt. 
Drawing  Spring  Plate. 
Forging  Band. 
Setting  Plate. 
Banding  Spring. 

Drilling  Equalizer  Stand. 

Planing  " 

Slotting 

Milling 

Drilling  Spring  Hanger. 

Chipping     " 

Planing       "       Key. 

Turning      "       Hanger  Bolt. 

DRIVING   WHEELS   AND   AXLES. 

Forging  Steel  Axles. 

"     Crank  Pins. 
Crank  Pin  Washer. 
Hexagon  Nuts,  for  Crank  Pin. 
Crank  Pin  Nut. 
"        Steel  Key. 

Molding  Wheel  Center. 
Driving  Box. 

■'      Oil  Cellar. 
Axle  Collar. 

Planing  Driving  Box. 

Boring  "  " 

Drilling 

Slotting 

Fitting 

Boring 

Turning 


Milling 
Turning 
Milling 
Turning 

Boring 

Turning 

Quarteri 


.\xle  Collar. 

Steel  Axle. 

Crank  Pin. 

Washer. 
"       Nut. 
Wheel  Center. 
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Boring  for  Crank  Pin. 

Pressing  Wheel  Center  on  Axle. 

Boring    Steel  Tire. 

Turning 

Balancing  Wheel  Center. 

Driving  on  Tire. 

Putting  Driving  Wheels  under  Engine. 

STEEL  MAIN  RODS. 

Blocking  Main  and  Side  Rods  (at  furnace). 
Trimming    "       "       "        "      (at  forge). 
Forging        "     Rod  Strap. 

Side 

.Safety  Yoke. 

Main  Rod  Keys. 
"  "        "     Gibbs. 

Molding      "        "     Brasses. 
Side      "     Bushings. 
Rod  Oil  Cup. 

Planing  Main  Rod  Brasses. 
Boring       "        "  " 

Turning  Side     "     Bushings. 

"        Rod  Oil  Cups. 
Planing  Main  Rods. 
Milling  Keyways. 
Facing  Rods. 
Planing  Main  Strap. 
Slotting 
Boring  Brasses. 
Grinding  and  Buffing. 
Turning  Steel  Set  Screws. 

Main  Rod  Strap  Bolt. 
Tapping      "        "        "         "      Nuts. 
Turning  Oil  Cup. 

"    Cellar  Bolt. 
Fitting  up  Oil  Cellar. 

•'  Rods. 
Filing  Brasses  and  Putting  on  Engine. 

STEEL   SIDE   RODS. 

Planing  Side  Rods. 

Milling      " 

Boring      "        " 

Turning  and  Boring  Bushing. 

Oil  Cup  Bolt. 
Fitting  up  Rods. 
Filing  Brasses  and  Putting  on  Engine. 

BOILER   CASTINGS. 

Molding  Extension  Side  Step. 

Hand  Hold  Plates. 

"     Caps. 
Spark  Drop. 
"      Slide. 
"        Name  Plate. 

Furnace  Door  Frame. 
'•     R.&L." 
''  '•  "     Slide. 

"  "     Thimble. 

Hand  Rail  Column,  Middle. 

End. 

Side. 
"         "    Ornament. 
"         "    Socket. 
Grate  Bearing  Bar. 
Drop  Grate. 
Dead      " 
Grate  Bars. 
Bearings  for  Ash  Pan  Slide. 

BOILER  FORCINGS. 
Forging  Mud  Ring. 

Smoke  Box  Ring. 

Connecting  Ring. 
"        Extension  Ring. 
"        Javi'S  for  Braces. 

Male  Ends  for  Braces. 
"        Crov^fn  Bars. 

Reinforcement  Ring. 
"        Steam  Joint  Ring.^ 


Forging  Flue  Head  Braces. 
"        Rib  Braces. 
"        Flat  Ends  for  Braces. 
"        Links  for  Crown  Bars. 
Door  Bar. 
Crown  Bar  Bolts. 
Crank. 
"       Flues. 
"       J^-in.  Pins. 
3^-in.  Pins. 
"       i-in.  Pins. 
"       Diaphragm  Braces. 
"       Bearing  Bar  Lug. 
Forging  Grate  Rigging. 

Ash  Pan  Rigging. 

Drilling  Extension  Step. 
Turning  Hand  Hold  Plate. 

' Cap. 

Boring   Spark  Drop. 
Slotting 
Drilling      " 
Planing      "      Slide. 
Drilling  Name  Plate. 
Planing  Furnace  Door  Frame. 

Drilling         

Planing 

"     Slide. 
Turning        "  "     Thimble. 

Drilling  Hand  Hold  Column,  Middle. 

Tapping 

Drilling       "  "  "  End. 

Tapping 

Drilling       ' Side. 

Tapping      " 

Turning      "  "     Ornament. 

Boring         "  "     Socket. 

Turning  Bearing  Bar  Lug. 

Planing  Mud  Ring. 

Drilling     " 

Turning  Smoke  Box  Ring. 

Drilling        "         " 

Turning  Connecting  Ring. 

Drilling  " 

Turning  Extension  Ring. 

Drilling  " 

"         Brace  Jaws. 

"         Male  End  Braces. 

"         Crown  Bars. 

"         Reinforcement  Ring. 

"         Steam  Joint  Ring. 

"         Flue  Head  Braces. 

"         Rib  Braces. 

"         Flat  Ends  for  Braces. 
Links  for  Crown  Bars. 
Door  Bar. 
Crown  Bar  Bolts. 

"         Crank. 

"         Diaphragm  Braces. 

"         Grate  Rigging. 

"         Ash  Pan  Rigging. 

[engine   BOILER. 

Laying  off  Boiler.] 
Flanging         " 
Drilling  " 

Punching        " 
Planing  " 

Bracing 
Fitting  up 

Steam  Riveting  Boiler. 
Hand 
Caulking 
Blacksmithing 
Putting  in  Stay  Bolts. 
Driving         "  '* 

Making  Boiler  Bracket. 
Drilling  Flue  Holes. 
Putting  in  Flues. 

"        "  Fire  Brick. 

"       "  Combustible  Tubes. 
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Fitting  and  Putting  in  Grate  and  Bearing  Bars. 

"  "       up  Arch  over  Axle. 

Malcing  Apron. 

Foot-board  Plates. 
Building    Ash-pan. 
Applying     "      " 
Testing  Boiler. 
Making  Spark-drop. 

and  Putting  in  Diaphragm  and  Netting. 
Building  and  Putting  on  Smoke  Stack. 

Air-tank. 
Lagging  Boiler." 
Casing         " 

[^BOII.ER    FITTINGS. 

Fitting  on  Extension  Step.'] 
in  Spark  Casting. 
Initial  Plate  on  Boiler. 
"       Smoke-stack  Base  on  Boiler, 
up  Short  Hand-railing.  J 
"   Long 

Mud-plug  in  Boiler. 
Blow-off  Cock  in  Boiler. 
"       up  Furnace  Door  Frame. 

PILOT. 

Forging  Pilot  Braces. 
•'     Band. 

Draw-head. 
"     Heel-brace. 

Molding  Steps. 

Nose  Casting. 
Making  Pilot. 
Putting  on  Pilot  Band.' 
j"       Pilot  on  Engine. 

[  BUMPER. 

Forging  Bumper  Braces. 
Molding  Bumper  Knee. 

Flag  Stand. 
Planing  Bumper  Knee. 
Drilling 

Making  Bumper. 
Putting        "         on  Engine. 
Making        '•         Deck  Plate. 
Step  Braces. 

[   FRONT. 

Molding  Smoke-box  Front. 
"    Door. 
"    Knob. 
Number  Plate. 
'  "        Head-lamp  Bracket. 
"     Column. 

Turning  Snnoke-box  Front. 
'•    Door. 
Drilling  Hinges  on  Front  and  Door. 
Fitting  Door  in  Front. 

up  Front  and  Door. 
"   Lamp  Bracket. 
"   Number  Plate. 
"        "   Hand  Railing. 
"        "   Signal  Lamp  Bracket. 

STEAM-PIPES. 

Molding  Steam-pipes,  Right  and  Left. 

"        Cross-pipe. 

Exhaust  Base. 
Nozzle. 

"        Steam-pipe  Joint. 
Slotting  Steam-pipes. 
Facing  off  Cross-pipe. 
Drilling  and  Balling  Steam-pipe. 
Turning   Steam-pipe  Joint. 
Grinding       " 
Fitting  up  Steam-pipes. 


THROTTLE   AND   DRY-PIPE. 

Molding  Upright  Pipe. 

Throitle  Chamber. 

Valve. 
Stuffing-box. 
[Elbow  for  Dry-pipe. 

Sleeve 

Turning  Throttle  Upright  Pipe. 
Dry-pipe  End,  Large. 
•'  "       "       "      Small. 

Throttle  Lever  End. 
"  "       Stuffing-box. 

••  "  "  "     Stem. 

Boring  "       Chamber  Pipe. 

Riveting  Dry-pipe  Casting. 
Fitting  up  Throttle  and  Dry-pipe. 


MANIFOLD. 


Molding  Manifold. 
Turning 
Drilling  " 

Fitting 


in  Boiler. 


SAND-BOX. 

Molding  Sand-box  Base. 

"    Casing  Cover. 

Lid. 

"    Valve. 

Crank. 

"    Link. 

Turning     "       "    Base. 

•'  "       "    Casing  Cover. 

Lid. 

Filing  '■     Rod  Handles. 

Fitting  up  Sand-box,  Complete. 

BELL. 

Forging  Bell  Hanger." 
"  "    Clapper. 

Molding  Bell. 

"     Stand. 


Turning  Bell. 


Yoke. 
Rope  Crank. 

Clapper. 
Yoke. 


Boring 
Slotting      ' 
Boring 
Drilling 
Fitting  up 


Stand. 

•'3 


and  Bell. 

DOME. 


Molding  Dome  Ring. 

Casing  Base. 


Cover. 


Cap. 


Turning 


Ring. 

"  "      Casing  Base. 

"  "  "       Cover. 

Drilling       "      Cap. 
Making  and  Putting  on  Joint. 
Fitting  up  Dome  Base,  Cover  and  Cap. 

SAFETY-VALVE. 

Forging  Safety-valve  Lever. 

Fulcrum. 
"      Stand. 

Molding 

Turning 

Grinding      "         "      Joint. 

Fitting  up  Safety-valve. 
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POP-VALVE. 
Molding  Pop-valve. 

"    Bridge. 
Forging  Pop-valve,  Stem. 
Turning    " 

"  "        "       Stem. 

Seat. 
Fitting  up  Pop-valve. 

WHISTLE. 

Forging  Whistle  Lever. 

••       Plug. 
Molding^  Whistle. 

Handle. 
"      Shaft  Stand. 
"  "  "      Crank. 

••       Bell 


Fitting  Cab  Bell  Cord  Ring  Pulley. 

Hook. 

"         "       "        "     Bushing. 
Covering  Cab  Roof  with  Galvanized  Iron. 
Fitting        "     on  Boiler. 
This  classification  will  be  concluded  in  the  next  number. 
(to  be  continued.) 


NEW  ZEALAND  ROLLING  STOCK. 


(From  Industries.') 


The  accompanying  engravings  represent  a  ten-wheeled 
tank  locomotive  and  a  first-class  saloon  car  constructed 
for  the  New  Zealand  Government  Railroads.  The  engine 
shown  was  constructed  at  the  railroad  workshops,  Christ- 
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Turning  Whistle. 

'•      Plug. 

'•      Shalt. 
Fitting  up  Whistle. 

RUNNING    EO.\RDS. 

I'"orging   Running  Board  Brace. 

Dressing 

Sizing  .... 

Making  " 

"  "      Strip,  or  .Strap. 

Putting  on  Running  Board 

Drilling  Running  Board  Braces. 

Fitting  " 

Putting  "  "      on  Engine. 

CAB. 

Forging  Cab  Brace. 
Molding    "     Bracket,  Right  and  Left. 
"    Saddle. 
"    Gong. 
Dressing  Cab. 
Cutting  and  Sizing  Cab. 
Tenoning  Cab. 
Mortising    " 
Boring         " 
Working  Moldings. 
Band  Sawing  Cab. 
Fitting  up 
Making  Cab  Plates. 
Drilling  and  Fitting  Cab  Bracket. 

"         "         "        Front  Cab  Bracket. 
Fitting  Cab  Gong. 

"         "     Door  Hooks. 
Bronzing  Cab  Door  Hooks. 
Fitting        "        '•     Bolts. 

"     Long  Slide  Hooks. 

Lifts. 


church.  New  Zealand,  from  designs  made  by  Mr.  T.  F. 
Rotherha.Ti,  the  Locomotive  Superintendent,  to  whom  we 
are  indtbted  for  photographs  and  the  particulars  we  now 
publish.  The  engine  was  designed  for  the  heavy  gradient 
traffic  on  the  Wellington  system,  and  is  of  a  type  not 
hitherto  used  in  the  colony.  The  leading  particulars 
are  :  Gauge,  3  ft.  6  in.;  weight,  with  tanks  and  bunkers 
full,  36  tons,  distributed  as  follows  :  5}  tons  on  each  lead- 
ing and  trailing  truck  axle  and  8|  tons  on  each  coupled 
axle.  The  boiler  is  of  the  Belpaire  pattern,  3  ft.  6  in. 
diameter,  of  Lowmoor  iron  -,",;  in.  thick,  and  capable  of 
allowing  a  working  pressure  of  160  lbs.  per  square  inch. 
The  engine  has  outside  cylinders,  14  in.  diameter  and  20 
in.  stroke,  fitted  with  Walschaert  valve-gear.  Owing  to 
the  heavy  gradients  on  various  sections  of  the  Wellington 
system,  the  engine  has  six  wheels  coupled,  and  to  easily 
get  round  the  sharp  curves  a  truck  has  been  provided  at 
each  end.  We  may  mention  that  it  has  already  been  run- 
ning for  upward  of  iS  months  on  gradients  of  i  in  33  with 
curves  of  five  chains  radius,  and  with  a  working  load, 
exclusive  of  its  own  weight,  of  125  tons. 

The  saloon  car  illustrated  has  been  designed  by  Mr. 
T.  F.  Rotherham,  and  the  design  is  based  on  an  idea 
furnished  by  Mr.  J.  P.  Maxwell,  one  of  the  Railroad  Com- 
missioners, to  meet  the  requirements  of  the  service  and  to 
render  long  journeys  less  irksome.  These  cars  are  39  ft. 
6  in.  long,  carried  on  two  four-wheeled  trucks,  the  centers 
of  which  are  26  ft.  6  in.  apart  ;  the  trucks  have  wheel- 
bases  of  4  ft.  10  in.  The  cars  are  divided  into  four  com- 
partments, one  general,  two  small  first-class,  and  one 
fitted  with  lavatory,  etc.,  while  along  one  side,  for  rather 
more  than  half  the  length  of  the  body,  a  gallery  extends, 
formed  by  the  difference  in  width  between  the  general 
and  smaller  apartments.  This  gallery,  which  is  accessi- 
ble from  all  apartments,  is  fenced  as  shown,  for  the  safety 
of  the  passengers,  by  an  ornamental  iron  railing.  The 
general  compartment  is  intended  to  carry  20  persons,  and 
the  small  compartments,  one  of  which  is  intended  for 
smokers,  are  each  capable  of  accommodating  eight  pas- 
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sengers.  The  cars  arc  painteil  Indian  red,  picked  out 
with  black,  and  fine-lined  with  yellow,  and  each  weigh 
13  tons. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


(ConttHutd /rem pagt  31.) 


Ir  will  be  seen  from  the  foregoing  statements  of  what 
has  been  accomplished  with  beating  wings,  that  the  prin- 
cipal questions  are  those  of  motive  power  and  of  propor 
tion  of  surfaces  to  weight,  and  the  reader  will  probably 
first  inquire  as  to  what  is  really  the  power  developed  by 
birds  in  their llight.     The  answer  must  unfortunately  be, 


Mr.  Alexander,  starting  with  the  assumption  that  a 
2-lb.  pigeon  makes  180  completed  strokes  per  minute, 
each  stroke  with  an  aniplitu(le  ot  1.5  ft.  at  the  center  of 
pressure,  calculates  the  power  exerted  .is  being  2  x  180  y 
1.5  =  540  fool-pounds  per  minute,  or  at  the  rate  of  270 
foot-pounds  per  pound  of  bird.  This  is  plausible  ;  but  the 
most  satisfactory  computations  are  those  made  by  Penaud 
from  observations  of  the  direct  velocity  of  ascent  of  various 
birds.  From  these  he  concludes  that  the  pigeon,  for  in- 
stance, expends  for  rising  579  foot-pounds  per  minute,  and 
that  the  proportion  of  horse  power  to  weight  is  as  follows  : 

For  the  peacock,  one  horse  power  for  every  66  lbs. 

"      ■'    pigeon,       57    ■• 

"    sparrow,     "        "  48^  " 

"    sea  pie,      "        "         26    " 
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that  It  is  not  accurately  known,  h  great  many  computa- 
tions have  been  made,  based  upon  more  or  less  plausible 
assumptions,  but  none  ot  these  computations  can  be  abso- 
lutely accepted  as  correctly  based  upon  indisputably  meas- 
ured data. 

This  ceases  to  be  surprising  when  we  consider  that  there 
is  no  creature  so  willful,  so  swift,  and  so  easily  affrighted 
as  the  bird,  and  that  once  in  the  air,  he  will  not  lend  him- 
self to  be  measured  experimentally.  Mathematicians  have, 
therefore,  partly  resorted  to  conjectures  for  their  data. 
Thus  Napier  assumed  that  a  swallow  weighing  0.58  oz. 
must  beat  his  wings  2,100  times  per  minute  while  going 
33i  miles  per  hour,  in  order  to  progress  and  sustain  his 
weight,  and  that  it  therefore  expended  /,  of  a  horse  power. 
In  poini  of  fact,  the  bird  only  beats  about  360  times  a  minute, 
and  is  chietly  sustained  by  the  vertical  component  of  the 
air  pressure  on  the  under  side  of  the  wings  and  body.^ue 
to  the  speed,  instead  of  by  the  direct  blow  of  the  wings 
downward,  as  supposed  in  the  orthogonal  theory  already 
alluded  to. 

Other  mathematicians,  starting  from  the  fact  that  a 
weight  falls  about  16  ft.  during  the  first  second,  and  in  so 
dropping  does  work,  have  assumed  that  a  b  rd  in  hori- 
zontal flight,  being  then  sustained,  performs  a  certain 
fraction  of  this  work.  It  is  evident,  however,  that  if  the 
bird  does  not  drop,  the  fraction  assumed  is  purely  arbi- 
trary, and  that  such  calculations  must  be  quite  worthless. 

Experiments  to  measure  directly  the  power  expended 
have  proved  failures,  and  resort  has  been  had  to  indirect 
measurements. 

Thus  Dr.  W.  Smyth,  of  Edinburgh,  succeeded  in  meas- 
uring with  a  dynamometer  the  strain  exerted  by  a  12-oz. 
pigeon  while  Hexing  its  wings,  when  excited  by  a  current  of 
electricity,  and  found  it  capable  of  raising  120  lbs.  one 
foot  high  in  a  minute,  or  at  the  rate  of  160  foot-pounds  per 
pound  of  bird.  Professor  Marey  performed  the  same  ex- 
periment on  the  buzzard  and  on  the  pigeon,  and  ascer- 
tained the  contractile  strength  of  their  muscles  to  be  18.46 
and  19.91  lbs.  to  the  square  inch  respectively  :  *  but  as 
he  was  unable  to  measure  satisfactorily  the  rapidity  with 
which  the  muscles  contracted,  he  did  not  calculate  the 
foot-pounds. 


'  Vol  tics  oiscaux,"  page  92, 


This,  however,  is  merely  the  work  of  elevation,  such  as 
would  be  performed  upon  a  solid  support,  in  addition  to 
which  the  bird  has  to  overcome  the  resistance  of  the  air  to 
his  motion,  and  to  derive  support  from  this  mobile  Huid. 
Pcnaud  calculates  that  this  additional  work  amounts  to 
over  1,000  foot-pounds  per  minute,  so  that  the  total  work 
done  by  the  pigeon  in  rising  to  a  perch  35  ft.  above  the 
ground  amounts  to  1,650  foot-pounds  per  minute,  or  i 
horse  power  for  every  20  lbs.  Moreover,  it  must  be  remem- 
bered that  the  pectoral  muscles  of  birds,  which  constitute 
their  motor,  comprise  but  one-quarter  to  one-sixth  of  their 
total  weight,  so  that  in  this  particular  case  the  relative 
weight  of  the  motor  is  only  about  5  lbs.  per  horse  power 
for  the  force  exerted  in  rising. 

These  are  formidable  figures,  but  they  cease  to  be  dis- 
couraging when  we  reflect  that  the  effort  of  rising  is  evi- 
dently a  maximum,  and  that  birds  seldom  perform  it  in  a 
nearly  vertical  direction  except  for  shortdistances,  and  that 
the  exertion  is  clearly  so  severe  that  the  feat  is  usually  per- 
formed only  by  the  smaller  birds,  which,  as  previously  ex- 
plained, must  possess  greater  energy  in  proportion  to  their 
weight  than  those  exceeding  a  few  ounces.  Heavy  birds 
can  only  rise  at  angles  less  than  45°,  and  even  then  they 
exert  for  a  short  time  far  more  than  their  mean  strength, 
the  latter  being,  lor  all  animals,  only  a  fraction  ot  the 
maximum  possible  effort.  Thus  man,  who  is  usually  esti- 
mated as  capable  of  exerting  0.13  horse  power  for  10 
hours,  can  develop  0.55  horse  power  for  24  minutes,  and 
nearly  a  f  jll  horse  power  for  3  or  4  seconds  ;  and  it  seems 
probable  that  similar  proportions  obtain  for  birds,  the 
emergency  effort  being  three  or  four  times  the  average 
performance,  and  the  possible  maximum  about  twice  as 
great  as  the  emergency  effort. 

Pi-naud  states  that  the  ring-dove  dispenses  in  full  flight 
217  foot-pounds  per  minute  ;  but  he  does  not  give  fig- 
ures for  this,  so  that  they  can  be  checked.  Goupil  esti- 
mates the  work  done  by  a  pigeon  weighing  o  925  lbs.  at 
1,085  foot-pounds  per  minute  in  hovering  and  119  foot- 
pounds per  minute  in  flight  ;  but  the  latter  is  arrived  at  by 
reasoning  from  analogy.  It  is  evident  that  the  power 
exerted  in  horizontal  flight  is  much  less  than  that  required 
for  rising  or  for  hovering  ;  but  until  a  bird  is  taught  to 
tow  behind  him  some  dynanometric  arrangement  at  a 
regular  rate  of  speed,  and  on  a  level  course,  it  will  be  diffi- 
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cult  to  settle  exactly  what  are  the  feet-pounds  expended  in 
ordinary  performance. 

In  1SS9  Captain  de  Labouret,  an  expert  in  the  solution 
of  balistic  problems,  analyzed|mathemalically  two  series  of 
photographs  of  a  gull  weighing  1.37  lbs.,  and  just  starting 
out  m  flight  with  5  wing  beats  per  second,  as  obtained  by 
liy  Professor  Marey  with  the  chrono-photographic  proc- 
ess. The  calculations  showed  that  the  bird  expended  in 
this  act  an  average  of  3,152  foot-pounds  per  minute,  or 
2,303  foot-pounds  per  pound  of  his  weight  ;  and  as  Pro- 
fessor Marey  shows  that  from  his  other  observations  of 
the  reduced  amplitude  and  rapidity  of  the  wing  beats,  the 
same  bird  does  only  expend  in  full  flight  '-  of  the  effort  re- 
quired at  starting,  the  conclusion  may  be  drawn  that  the 
gull  in  full  flight  expends  some  460  toot-pounds  per  min- 
ute (or  each  pound  of  his  weight. 

This  estimate  seems  plausible  to  me,  and  agrees  with 
my  own  figures,  but  it  is  not  accepted  by  all  aviators.  The 
Revue  Scieniifique  of  November  28,  1891,  contains  two 
articles  disputing  the  conclusions — one  by  Mr.  V.  Tatin, 
an  expert  aviator,  who  claims  that  the  accelerations  of  the 
bird  have  been  erroneously  calculated  ;  that  the  center  of 
pressure  under  the  wing  is  %  of  the  distance  from  its  root 
instead  of  %,  as  usually  assumed,  and  who  figures  out  from 
the  velocity  of  this  new  center  of  pressure,  and  from  the 
known  trajectory  that  the  bird  in  full  flight  only  expends 
from  2i2  to  197  foot-pounds  per  minute  for  each  pound  of 
his  weight. 

The  second  article  is  by  Mr.  C.  Richet,  the  editor  of  the 
Revue  Scieniifique,  who,  having  ascertained  the  volume 
of  carbonic  acid  exhaled  by  a  bird  at  rest,  assumes,  from 
experiments  on  other  animals,  that  in  full  flight  he  will 
give  out  three  times  as  much,  and  that  the  difference  repre- 
sents an  effort  of  105  foot-pounds  per  minute  per  pound  of 
bird. 

These  two  articles,  being  the  most  recent  computations 
by  earnest  students  of  the  subject,  are  here  mentioned 
chiefly  to  illustrate  how  greatly  aviators  vary  in  estimates 
of  the  power  expended,  and  how  many  elements  have  to 
be  assumed  in  making  such  computations. 

In  the  absence  of  direct  measurements,  and  of  positively 
satisfactory  computation  by  others,  of  the  feet-pounds  ex- 
pended in  horizontal  flight,  I  believe  that  an  approxima- 
tion may  be  obtained  by  analyzing  and  calculating  the 
various  elements  which  combine  to  make  up  the  aggregate 
of  the  resistance  to  forward  motion  in  horizontal  progres- 
sion ;  and  as  this  method  promises  to  be  useful  in  com- 
puting the  power  required  by  artificial  flying  machines,  I 
venture  to  set  it  out  at  some  length,  applying  it  to  the 
domestic  pigeon  as  being  more  convenient  to  compare 
with  the  results  of  the  calculations  of  others.  For  this 
purpose  two  dead  pigeons  were  selected,  weighing  as  near 
as  practicable  i  lb.  each,  and  their  dimensions  were  ac- 
curately measured  as  follows  : 

Cross  Section  and  Horizontal  Projection  of  Pigeons. 


Largest  cross  section  of  body. .....    . 

"              "              *'      edge  of  wings 
Weight  of  bird,  freshly  killed    

Horizontal  area  of  both  spread  wings 

"  "      "    body  projected 

'*  "      "    tail  spread 


Pigeon  No.  i. 

Pigeon  No.  2. 

4.9  sq.  in. 

5.3Sq,in. 

5.02  "    " 

4.88  "     " 

1  lb. 

0.969  lb. 

90.35  sq.  in. 

Q9.86  sq.  in. 

32,49  '■     " 

24.01    *'     " 

19.72  "     " 

27.17    ■'     " 

1,^2.56  sq.  in. 

151.04  sq.  in. 

These  dimensions  all  require  the  application  of  coeffi- 
cients in  calculating  their  action  upon  the  air.  Thus  the 
wings  are  concave,  and  give  a  greater  sustaining  power 
per  square  foot  than  a  flat  plane  ;  the  body  is  convex,  and 
affords  less  than  a  plane,  while  the  tail  is  slightly  concave, 
but  partly  ineffective  from  its  position.  Previous  experi- 
ments have  indicated  that,  in  the  aggregate,  the  support- 
ing power  is  about  30  per  cent,  more  than  that  of  a  fiat 
plane  of  equal  area,  so  that  'in  the  calculations  which  fol- 
low the  supporting  surfaces  will  be  assumed  at  1.3  sq.  ft. 
to  the  pound  instead  of  the  i  square  foot  to  the  pound 
which  the  average  of  the  measurements  seems  to  indicate,  , 


It  will  be  remembered  that  experiments  with  parachutes 
indicate  a  coefficient  of  resistance  of  0.768  for  the  convex 
side  and  of  i  936  for  the  concave  side,  as  compared  with 
the  plane  of  greatest  cross  section. 

The  cross  sectional  area  of  the  body  is  assumed  at  5 
square  inches  or  0.03472  of  asquaie  foot  and  to  this  a  co- 
efficient is  applied  of  one-twentieth  of  a  flat  plane,  or  0.05, 
in  consequence  of  its  elongated,  fusiform  shape.  This 
agrees  well  with  experiments  on  the  hulls  of  ships  of 
"  fair"  shape. 

The  cross  sectional  area  of  the  wings  is  also  taken  at  5 
square  inches,  or  0.03472  of  a  square  foot  ;  but  the  co- 
efficient here  assumed  is  about  one-seventh,  or  0.15,  in  con- 
sequence of  its  ogival  shape,  or  rather  something  like  only 
half  of  a  Gothic  arch. 

The  friction  ol  the  air  is  omitted,  as  being  entirely  too 
small  to  affect  the  results  in  a  case  where  so  many  co- 
efficients have  to  be  approximated. 

The  angle  of  flight  is  ascertained  by  selecting  from  the 
table  previously  given  of  air  reactions,  the  coefficient 
which  will  give  the  nearest  approximation  to  a  sustaining 
"  lift"  to  support  the  weight,  and  from  this  angle  the 
"  drift"  is  obtained  to  calculate  the  resistance  of  the  sur- 
face. 

The  velocity  K  is  in  feet  per  minute,  and  the  pressure  P 
on  a  plane  at  right  angles  to  the  current  by  the  Smeaton 
formula  is  in  pounds  per  square  foot.  The  following  are 
the  calculations  : 

20  miles  per  hour — V  =  1760  ft.     /*  =  2  ibe. 
Lift,  12®,  1.3  X  2  X  0.39  =  1.014  lbs.  sustained. 

Resistance.  Power. 

Drift,  12"*, 
Body  resistance, 
Edge  wings, 


1.3  X 
0.03472  ; 
0.03472 


0.082S  =  0,21520  lb. 
X  0.05  =  0.00347  " 
X  0.15  =  0.0T040    '^ 

!b. 


1760  =  378.7  ft. 
1760  =  6, 1  ' 
1760  =18.3      ' 


Lift,  S'', 

Drift,  $*>, 

Body  resistance. 

Edge  wirgs, 


0.22907 

30  miles  per  hour — V  ■=■  2640  ft.     P  =  4.5  Iby. 
1.3  y  4.5  X  0.173=  1. 012  lbs.  sustained. 
Resistance. 
1-3  ^  4-5  X  0.0152  =  0.08892    lb. 
0.03472  X  4.5  X  0.05  =  000781     " 
o  03472    ^   4.5  X  0.15  =  0.02343      " 

0.12016    lb. 


403.1 


Power. 
2640  —  234.7  ft.  Ib(". 
2640  ^     20  6         '* 
2640  =    61. g        *' 


3I7.2  ft.  Ibg. 


40    miles    per 

1.3  ^  a 


:  3520  I 


Drift,  5", 

Rody  resistance, 

Edge  wings, 


0.03472   : 
0.03472 


hour—/' 
X  0.104   = 

Resistance. 
<  0.00543  =  0.05647    lb. 
8  X  0.05  =  0.01389     " 
8  X  o.  15  =  0.04166    *' 


Lift,, 


Drift,  2* 


50   miles   per    hour—/' 
1.3  ^U^'5  ^  0-07 


0.1 1202  lb. 

4.100  ft.      /•  : 


1-3 


12.5  X  0.00244 
12.5  X  0.05 
12.5  X  0.15 


Resistance. 

=  o.03g65      lb. 

=  0.02170     " 

=  0.06510     " 


=  8  lbs. 
1.0S2  lbs.  sustained. 

Power. 
X   3520  =  198.7  ft.  lbs. 
X  3520  =    48.9 
X  3520  =  146.6 

394.2  ft.  lbs. 

12.5  lbs. 

1. 137  lbs.  sustained. 

Power. 
X  4400  =  174.5  ft.    lbs. 
X   4400  =     Q5.5         " 
.X  4400  =  286.5       *"' 


Lift,  ij^o. 

Drift,  1%", 
Body  resi.stance, 
Edge  wings. 


Body  resistance,  0.03472 
Edge  .wings,         0.03472 

0.12645  lb.  556.5  ft.  lbs. 

60   miles    per   hour— f^  =  5280  ft.     P=  18  lbs. 

1.3  X   18  X  0.053  =  1. 217  lbs.  sustained. 

Resistance.  Power. 

1.3  X   iS  X  000136  =  0.0318       lb.  X  5280  =  167.9  f'-  '^s- 
0.03472  X   18  X  0.05  =  0.0312      '*     X  5280  =  164.7       " 
0.03472  X  18  X'  0.15  =  0.0937      "     ^  5280  =  494.7       ^ 

0.1567  lb.  827.3    ft.  lbs. 

These  figures  are  probably  somewhat  in  excess  of  the 
real  facts  in  consequence  of  the  adoption  of  slightly  exces 
sive  coefficients  for  the   resistance  of  the  body  and  wing 
edges,  which  coefficients  in  full  flight  may  be  as  much  as 
one-third  less  than  those  which  have  been  estimated, 

U  will  be  noticed  that,  as  the  velocity  and  the  conse- 
quent air  pressures  increase,  the  angle  of  incidence  re- 
quired to  obtain  a  sustaining  reaction  or  '*  lift"  dimin- 
ishes, and  so  does,  therefore,  the  "drift*'  or  horizontal 
component  of  the  normal  pressure,  while  the  "  hull  resist- 
ance," consisting  of  that  of  the  body  and  edges  of  the 
wings,  is  at  the  same  time  increasing.  There  will  there- 
fore be  some  angle  at  which  these  various  factors  will  so 
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combine  as  to  give  a  minimum  of  resistance,  anil  this  is 
probably  for  most  birds  at  an  angle  of  about  3",  which  in 
the  case  of  our  calculated  pigeon  requires  a  speed  of  40 
miles  per  hour  in  order  to  sustain  the  weight. 

This  angle  of  minimum  resistance  depenils  upon  the 
relative  proportions  of  the  bird— i.e.,  upon  the  ratio  be- 
tween his  surface  in  square  feet  per  pound  of  weight,  and 
the  cross  section  of  his  body  and  wings,  as  well  as  their 
coefficient  of  resistance  ;  and  so,  while  the  angle  may  not 
vary  greatly,  it  needs  to  be  ascertained  for  each  case. 
Mr.  Divewiccki  has  calculated  that  for  an  aeroplane  ex- 
posing a  cross  sectional  area  of  one  per  cent  of  its  sus- 
taining area  (instead  of  the  seven  per  cent  which  the 
measurements  show  for  the  pigeon),  the  angle  of  minimum 
resistance  would  be  i  '  50'  45  ,  and  that  it  would  be  the 
same  for  all  velocities.  It  does  not  follow,  however,  that 
the  minimum  of  power  required  will  coincide  with  the  mini- 
mum of  resistance,  for  the  latter  increases  as  the  square, 
while  the  power  grows  as  the  cube  of  the  speed.  The  cal- 
culations, therefore,  show  thai  the  minimum  of  resistance 
occurs  at  40  miles  per  hour,  while  the  minimum  of  work 
done  in  foot-pounds  is  found  at  30  miles  per  hour,  and 
these  two  favorable  speeds  are  about  those  observed  from 
railway  trains,  as  habitually  practised  by  the  domestic 
pigeon. 

The  estimates  of  the  feet-pounds  per  minute  indicate 
that  the  bird  tinds  it  less  fatiguing  to  tiy  at  30  miles  per 
hour  than  at  20  ;  that  his  exertions  are  not  much  greater 
at  40  miles  per  hour,  but  that  at  50  miles  per  hour  he  is 
expeniling  rather  more  than  his  mean  strength — the  lat- 
ter being  probably  about  425  foot-pounds  per  minute, 
nearly  an  average  of  the  first  four  calculations,  or  about 
one-quarter  of  the  maximum  work  done  in  rising,  as  esti- 
mated by  Pcnaud. 

A  flight  of  60  miles  within  the  hour  is  probably  a  severe 
exertion  for  the  domestic  pigeon,  while  the  finer  lines  and 
greater  endurance  of  the  carrier  pigeon  enable  him  to 
maintain  this  speed  for  hours  at  a  time  ;  but  there  is  rea- 
son to  believe  that  this  must  be  nearly  the  limit  of  his 
strength,  and  that  homing  birds  who  have  made  records 
of  70  and  75  miles  per  hour  were  materially  aided  by  the 
wind. 

The  calculations  therefore  appear  plausible,  and  to  agree 
fairly  well  with  the  estimates  arrived  at  with  different 
methods  by  others.  They  indicate  that  if  a  flying  machine 
can  be  built  to  be  as  efficient  as  the  domestic  pigeon,' its 
motor  should  develop  one  horse  power  for  each  18  lbs. 
of  its  weight,  provided  it  can  give  out  momentarily  about 
four  times  its  normal  energy,  or  that  special  devices,  such 
as  that  of  running  down  an  incline  or  utilizing  the  wind, 
or  some  other  contrivance  are  adopted  to  give  it  as  tart  and 
to  enable  it  to  rise  upon  the  air. 

The  next  question  which  the  reader  will  probably  want 
to  ask,  IS  as  10  the  amount  of  supporting  surfaces  possessed 
by  birds  in  proportion  to  their  weight.  Upon  this  point  a 
good  deal  of  information  has  been  published  ;  and  in  1865 
Mr.  De  Lucy  greatly  cheered  aviators  by  publishing  a 
paper  in  which  he  showed  that  the  wing  areas  of  flying 
animals  diminish  as  the  weight  increases,  from  some  49 
square  feel  to  the  pound  in  the  gnat  to  0.44  square  feet  to 
the  pound  in  the  Australian  crane  ;  and  from  which  tables 
he  inferred  the  broad  law  that  the  greater  the  weight  and 
size  of  the  volant  animal,  the  less  relative  wing  surface  it 
required. 

As  thus  stated,  the  assertion  is  misleading.  For  inasmuch 
as  the  supporting  surfaces  will  increase  as  the  square,  and 
the  weight  will  grow  as  the  cube  of  the  homologous  dimen- 
sions, it  was  to  be  expected  that  wing  surfaces  would  not 
increase  in  the  same  ratio  as  the  weight  if  the  strength  of 
the  parts  remained  the  same  ;  and  in  iS6g  Hartings  pub- 
lished some  tables  of  birds,  in  which  he  compared  the 
square  root  of  the  wing  surface  with  the  cube  root  of  the 
weight,  and  showed  that  their  ratio  became  what  he  con- 
sidered a  somewhat  irregular  constant.  Subsequent  meas- 
urements and  tables  by  Professor  Marey  have  shown  that 
this  statement  of  Hartings  is  also  slightly  misleading,  inas- 
much as  the  so-called  constant  varies  from  1.69  to  3  13,  so 
that  no  broad  law  can  be  laid  down  as  to  any  fixed  relation 
between  the  surfaces  and  weight  of  birds  of  various  sizes. 
The  (act  seems  to  be  that  while  their  structures  are  gov- 


erned by  the  laws  which  limit  the  strength  of  materials 
(bones,  muscles,  feathers,  etc.),  yet  there  are  differences 
in  the  resulting  stresses,  and  in  the  consequent  efficiency 
of  the  birds  themselves,  who  are  thereby  led  to  adopt 
slightly  different  modes  of  flight  ;  and  in  1884  Miillenhoff 
published  an  able  paper,  in  which  he  divided  flying  ani- 
mals into  SIX  series,  in  accordance  with  the  ratio  between 
their  weight  and  their  wing  surface,  as  well  as  their 
methods  of  flight.     As  the  tables  of  De  Lucy,  Hartings, 


TABLE    OF    St;PPORTING    AREAS    OF    DIRDS. 
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Compiled  by  S.  Drzbwibcki. 


Scientific  Name. 


Nyctinomous  a:gypticu> 

Upiipa^pops 

Catile  I'lipestris 

Uudy tes  flava 

Galerita  cristata  I 

Caprimulgus 

Galerita  cristata  U 

Acciptcr  nisus 

Pteropus Geoffroyi 

Cor.Tcias  garnilus 

Triiiga  canutus 

Falco  linnuncnlus 

Pafscr  domesticus  I 

Vanellus  cristatus 

Passer  domesticus  II 

Cypseliis  apus 

Lariis  mclanocephalus  I. 

Glareola  torquata 

Larusnielanocephalus  II 

Turtur  segypticus 

Otus  brachyotus 

Slrix  tlainniea 

Milvus  segypticus 

Petrocincla  cyanea  

.Mccdo  hispada  I 

IT 

Eiipltus  miniitus 

Scolopax  gallinula  I... 

Ephialtes  zorca 

Alcedohispida  III 

Corviis  segypticus 

Astur  palunibarius 

Ibis  falcinellus 

Sturnus  vulgaris 

Scolopax  capiensis 

Corvus  corax 

Scolopax  gallinula  II. . 

Philomachus  pugiiax 

Ardea  nycticorax 

Ciconia  alba 

Charadrius  phivialis. . . . 

Columbia  Kgyptica  I... 

Falco  peregrinus 

Raltus  aquaticus 

Pandion  fltivialis..    .    . 

Nedphron  percnoplerus 

Columba  segyptica.    .. 

Nunienius  arquatus   . . 

Onyx  coturnix 

Ret  ur\irostra  avocetta. 

CEdicnomus  crepit.lns.. 

,\nas  quertiuedula 

PuOinus  Kulhi   

Gallinula  chloropus. . . . 

Nunienius  arquatus 

Pelecanus  anocrotales 

Gyps  fulvus 

Otogyps  anricularis.. .. 

Pterocles  exustus 

Proccllaria  giganlea  ... 

Anser  sylveslris 

Meleagris  Gallopavo. . 

Anas  clypeat  ■,  female. 
**  "        male  — 


Common  Name. 


Rat 

Peewit 

Swallow 

Wagtail 

Lark 

Goatsucker 

Lark 

Sparrow-hawk.. 

Bat 

Roller 

Knot 

Falcon 

Sparrow 

Lapwing 

Sparrow 

Martii  et 

Gull 

Glareola 

Gull 

Egyptian  Dove 
Owl 


Kite 

Blackbird.. 
Kingfisher. 


Crane 

Snipe 

Scops 

Kingfisher 

Rook 

Goss-hawk 

Ibis 

Starling 

Snipe   j 

Raven | 

Snipe 

Water-fowl 

Night  Heron.... 

Stork 

Plover 

Egyptian  pigeon 

Falcon 

Rail 

Balbuzzard 

Egvpt'n  vulture 
"  pigeon. 

CcuIk 

Quail 

Avocetta 

Plover 

Duck 

Shearwater 

Water-hen 

Curlew 

Gray   Pelican... 
Tawny  Vulture. 

Oricoii 

Running  Pigeon 

Giant  Petrel 

Wild  Goose 

Turkey 

Duck 


Sq.  Ft. 
per  Lb. 


7.64 
3.62 
3.6a 
3-49 
3.18 
3-17 
3.06 
3.00 
a. 79 
2.76 
3.64 
2.48 
3.43 
2.40 
2.36 
2-35 
2.35 
2.32 
3.30 
3.27 
3.36 
2.36 
2.19 

3. 18 
2. II 
2.  II 
2.02 
1.96 
1.90 
1.87 

1-74 

1-73 

1.66 

1.65 

1.65 

1.62 

I  60 

1.48 

'•43 

1.40 

1.38 

"•37 

l.2g 

1.38 

1 .  26 

1. 18 

1.13 

I. II 

1.08 

1.05 

0.936 

0.864 

0.853 

o.7«.'i 

0.761 

o  732 

0.679 

0.664 

0.664 

0.640 

0.586 
0.523 
0.498 

0.439 


Lbs.  per 
Sq.  Ft. 


0.131 

0.276 

0.276 

0.386 

0.315 

0.314 

0.327 

0.333 

0.362 

0363 

0.380 

0.403 

0.414 

0.417 

0.424 

0.426 

0.436 

0.431 

0435 

0.441 

0.443 

0.443 

0457 

0.460 

0.475 

0.47s 

0.495 

0.510 

0.536 

O.S35 

0^575 

0.579 

0.603 

0.606 

0.606 

0.614 

0.625 

0.634 

0.700 

0.715 

0.735 

0730 

0.775 

0.781 

0.795 

0848 

0885 

0.901 

0.937 

0.954 

1.079 

1.158 

1. 170 

1.307 

1.313 

1.36s 

'•473 

■•473 

1.508 

1. 561 

1.708 

1.910 

2.00S 

3.280 


Corr'sp'ding 
speed  for  a 
plane  at  3* 

Miles  per  hr 


'S-9 
33.1 

23  I 

23.  s 

24.6 

34.6 

25.1 

253 

26.2 

26.5 

37.0 

37.9 

38.3 

38  3 

28.6 

38.6" 

28.6 

28.8 

38.9 

39.3 

39.2 

29.3 

29.7 

29.7 

30  3 

.30.3 

309 

31.4 

3>-8 

33.1 

33-3 

334 

34-1 

34^2 

34-2 

.34-5 

34-7 

36.. 

36.7 

37-1 

374 

37-5 

38.6 

38.8 

39.2 

40.4 

41.3 

4'-7 

42  3 
43.8 

43  6 
44.2 
44.5 
.50.3 
SO. 3 
5'.3 
.S3-3 
53.<» 
53.9 
54-9 
57^4 
60.6 
62.3 
66.2 
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Marey  and  Miillenhoff  are  all  easily  accessible  in  print, 
they  will  not  be  repealed  here  ;  but  the  following  table  is 
considered  more  valuable  than  any  of  them.  It  has  been 
compiled  from  "  L'Empire  de  I'air"  of  Mr.  Mouillard,  a 
very  remarkable  book,  published  in  1881,  which  contains 
descriptions  of  the  flight  of  many  birds  and  accurate  meas- 
urements of  their  surfaces  and  weights. 

Mr.  Mouillard  adopted  a  more  rational  method  than  other 
observers.  Instead  of  merely  measuring  the  surface  of  the 
wings,  he  laid  the  bird  upon  its  back  on  a  sheet  of  paper, 
projected  the  entire  outline,  and  then  measured  the  total 
area  from  which  it  gains  support.  The  compilation  has 
been  made  by  Mr.  Drzeweicki  for  a  paper  presented  to  the 
International  Aeronautical  Congress  at  Paris  in  1889,  in 
which  he  slates  the  general  law  more  accurately  than  his 
predecessors,  by  calling  atlenlion  to  the  fact  that  the  ratio 
of  weight  to  surface  will  vary  somewhat  with  the  structure 
of  the  bird,  and  that  the  result  will  be  that  those  possessing 
the  lesser  proportionate  surface  must  fly  faster  in  order  to 
obtain  an  adequate  support  at  the  same  angle  of  incidence. 

I  have  added  the  last  column  in  the  table,  showing  the 
speed  required  to  sustain  the  weight  of  a  flat  plane  loaded 
to  the  same  proportion  of  weight  to  surface  as  the  bird, 
at  an  angle  of  incidence  of  3'.  This  speed  merely  ap- 
proximates to  the  real  flight  of  the  bird,  because  it  takes 
no  account  of  the  concavity  of  the  .vings,  which,  as  pre- 
viously explained,  increases  the  effective  bearing  surface 
of  the  animal  ;  but  it  would  require  experimenting  with 
each  and  every  bird  tabulated  in  order  to  give  the  true  and 
varying  coefficients. 

(TO   BE   CONTINUED.) 


THE  ARMOR  PLATE  TRIALS. 


The  last  of  the  series  of  armor-plate  tests,  to  which 
reference  has  been  made  in  our  columns,  took  place  at  the 
Indian  Head  proving  grounds  on  January  13  Two  plales 
remained  to  be  tried — a  low-carbon,  untreated  plain  steel, 
and  a  high-carbon  nickel-steel  treated  by  the  Harvey  proc- 
ess ;  both  plates  were  made  by  Carnegie,  Phipps  &  Com- 
pany. These  plates  were  originally  of  the  same  size  as 
the  others  treated,  6x8  ft.,  and  lo><  in.  thick.  In  con- 
secjuence  of  a  defect  in  the  nickel-steel  plate  20  in.  were 
cut  off,  leaving  it  that  much  shorter  ;  while  to  take  out  a 
warp  in  the  plain  steel  plate,  caused  by  successive  temper- 
ings,  the  edges  had  been  planed  down  about  i  in.,  leaving 
the  center  of  the  plate  of  full  thickness.  To  offset  the 
difference  in  the  size  of  the  plates,  only  three  6-in.  shots 
were  fired  at  the  nickel-steel  plate,  these  being  aimed  at 
the  points  of  an  isosceles  triangle,  2  ft.  from  the  upper  edge 
and  the  two  sides  ;  this  was  one  shot  less  than  in  the  other 
tests.     One  8-in.  shot  was  fired  at  the  center. 

In  the  tests  alternate  shots  were  fired  at  the  two  plates, 
beginning  with  the  plain  steel.  That  plate  was  practically 
wrecked,  all  four  of  the  6-in  shots  having  gone  through  it 
and  lodged  in  the  backing.  The  second  shot  broke  off 
the  upper  right-hand  corner,  and  the  others,  besides  frac- 
turing, produced  cracks  in  several  directions.  The  8-in. 
projectile  went  through  the  plate  and  backing,  and  was 
picked  up  50  ft.  distant,  having  been  very  little  injured. 

The  first  of  the  three  6-in.  projectiles  fired  at  the  nickel- 
steel  plate  penetrated  it  to  a  depth  of  9  in.  and  rebounded. 
The  second  shot  acted  very  much  the  same  way  as  one  of 
the  shots  at  the  nickel-steel  plate  in  the  previous  trials. 
The  point  of  the  projectile  was  apparently  welded  to  the 
plate,  and  the  remainder  was  broken  up  into  pieces.  The 
penetration  was  estimated  at  about  4  in.  The  third  6-in. 
shot  at  this  plate  remained  in  the  plate,  the  base  project- 
ing 6j^  in.  It  is  stated  that  no  cracks  were  developed  by 
any  of  these  shots.  The  fourth  shot,  which  was  from  the 
8-in.  gun,  and  which  was  fired  at  the  center  of  the  plate, 
went  through  the  plate  and  backing  and  remained  im- 
bedded in  the  sand  beyond.  After  this  shot  three  cracks 
appeared,  one  extending  from  the  center  to  the  top  of  the 
plate,  and  the  other  to  the  lower  right  and  left-hand  cor- 
ners ;  each  crack  passed  through  one  of  the  marks  left  by 
the  6-in.  shot,  practically  separating  the  plate  into  three 


parts.  It  should  be  borne  in  mind  that  the  shots  at  this 
plate  were  grouped  more  closely  together  than  had  been 
done  upon  any  of  the  other  plates  tested. 
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The  question  as  to  what  metal  to  use  for  bearings  un- 
der cars  IS  one  wl  ich  will  be  recognized  when  mentioned 
as  of  the  very  highest  importance  to  railroads.  It  is  be- 
lieved by  many  that  the  bearing  metal  is  largely  at  fault 
for  those  annoying  delays  in  transportation  due  to  what 
are  known  as  "  hot-boxes,"  and  although  our  studies  and 
investigations  have  hardly  led  us  to  such  a  conclusion  as 
this,  yet  it  cannot  be  denied  that  the  metal  itself  used  in 
the  bearings  has  a  good  deal  of  influence  upon  the  suc- 
cessful movement  of  trains.  The  importance  of  the  ques- 
tion is  likewise  re-enforced  by  another  consideration  — 
namely,  loss  of  the  metal  by  wear.  When  it  is  considered 
that  the  bearing  metal  is  expensive,  costing  possibly  any- 
where from  12  to  20  cents  per  pound,  and  that  each  car, 
on  the  average,  loses  eight  pounds  of  this  metal  for  every 
25,000  miles  that  it  runs,  it  is  readily  seen  that  the  item  of 
wearol  bearing  metal  comes  in  as  quite  an  important  factor 
in  the  cost  of  operating  a  railroad.  It  only  requires  a  little 
calculation  based  on  the  above  data  to  show  that  on  any 
large  railroad  the  lo^s  of  bearing  metal  by  wear  might 
readily  amount  to  from  |loo,ooo  to  1150,000  per  year. 

In  view  of  both  of  these  considerations  we  have  devoted 
a  good  deal  of  time  and  experimentation  to  the  question  of 
what  kind  of  bearing  metal  is  the  best  to  use.  Some  20 
years  ago  the  standard  bearing  metal  was  a  copper-tin 
alloy,  seven  pounds  of  copper  to  one  pound  of  tin,  com- 
monly known  as  "cannon  bronze."  This  alloy  is,  even 
to  this  day.  possibly  with  slight  modifications  in  the  pro- 
portions, largely  used  for  bearings,  but,  as  will  be  seen  a 
liitle  later,  we  think,  not  at  all  wisely.  The  first  experi- 
ments made  with  bearing  metal  alloy  were  to  compare  this 
copper-tin  alloy  with  what  will  be  called  the  standard 
phosphor-bronze  bearing  metal,  and  which  will  be  de- 
scribed in  detail  a  little  farther  on.  The  results  of  these 
experiments,  which  were  quite  extended,  proved  conclu- 
sively two  things  :  First,  that  the  copper-tin  alloy  was  much 
more  liable  to  heat  under  the  same  state  of  lubrication 
than  the  standard  phosphor-bronze  bearing  metal,  and, 
second,  that  the  rate  of  wear  with  the  copper-tin  alloy  was 
nearly  50  per  cent,  greater  than  that  of  the  standard  phos- 
phor bronze  bearing  metal — that  is  to  say,  if  the  standard 
phosphor-bronze  lost  a  pound  of  metal  every  time  a  bear- 


*  These  articles  contain  information  which  cannot  be  found  elsewhere. 
No.  I,  in  the  Journal  for  December,  1889,  is  on  the  Work  of  the  Chemist  on  a 
Railroad;  No.  II,  in  the  January,  i8go.  number,  is  on  Tallow,  describing  its 
impurities  and  adulterations,  and  their  injurious  effects  on  the  machinery  to 
which  it  is  applied  ;  No.  Ill,  in  the  February  number,  and  No.  IV.  in  the 
March  number,  are  on  LariJ  Oil  ;  No.  V,  in  the  April  number,  and  No.  VI, 
in  the  May  number,  on  Petroleum  Products  ;  No.  VII.  in  the  June  number, 
on  Lubricants  and  Burning  Oils;  No.  VIII.  in  the  July  number,  on  the 
Method  of  Purchasing  Oils  ;  No.  IX,  also  in  the  July  number,  on  Hnt  Box  and 
Lubricating  Greases  ;  No.  X,  in  the  August  number,  on  Battery  Materials: 
No,  XI,  in  the  September  number,  on  Paints  ;  No.  XII,  in  the  October  num- 
ber, on  the  Working  Qualities  of  Paint  ;  >  o.  XIII,  in  the  December,  tSgo, 
number,  on  the  Drying  of  Paint  ;  No.  XIV,  in  the  February  number,  on  the 
Covering  Power  of  Pigments  ;  No.  XV,  in  the  April  number,  on  How  to  De- 
sign a  Paint  ;  No.  XVI.  in  the  May  number.' on  Paint  Specifications  ;  No. 
XVII,  in  the  June  number,  on  the  same  subject,  and  No.  XVIII,  also  in  June, 
on  the  Livering  of  Paint  ;  No.  XIX,  in  the  July  and  August  numbers,  on  How 
to  Design  a  Paint  ;  No.  XX,  in  th^  September  number,  on  Disinfectants  ;  No. 
XXI,  in  the  October  number,  oil  Mineral  Wool,  and  No.  XXII,  in  the  s.Tme 
number,  on  Wood  Preservative  ;  No.  XXI It,  in  the  November  and  December 
numbers,  on  Soap  ;  No.  XXIV,  in  the  January,  1892,  number,  on  Steel  for 
Springs, 
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ing  went  25,000  miles,  the  copper-tin  alloy  would  lose  li 
lbs.  under  the  same  conditions.  These  experiments  led  to 
the  adoption  of  what  has  already  been  called  the  "  Stand- 
ard Phosphor-Hronze  Bearing  Aletal,"  as  the  almost  ex- 
clusive metal  to  be  used  for  car  bearings  on  the  Pennsyl- 
vania Railroad,  and  lor  a  period  of  years  following  these 
experiments  nothing  else,  practically,  was  used  for  this 
purpose. 

The  Phosphor  Bronze  Bearing  Metal  will  bear  a  few 
words  of  elucidation  and  explanation,  ft  is  well  known 
by  those  who  are  informed  on  the  progress  of  metallurgy 
that  Messrs.  Levy  and  Kunzel  made  experiments,  now 
nearly  20  years  ago,  with  the  idea  of  developing  an  alloy 
which  could  be  successfully  used  in  making  cannon. 
These  experiments  were  carried  on  on  a  large  scale,  and 
the  results  have  been  published  in  a  brochure,  which  has 
been  furnished  to  most  of  the  large  governmenis  of  the 
world.  The  experiments  of  these  gentlemen  culminateil 
apparently  in  the  development  of  an  alloy  of  copper,  tin, 
and  phosphorus  which  had  quite  remarkable  properties. 
The  addition  of  phosphorus  to  a  copper-tin  alloy  seems  to 
increase  the  tensile  strength  and  elongation,  and  to  make 
it  a  very  much  easier  metal  to  manipulate  in  the  foundry — 
that  is  to  say,  phosphorus  being  present  in  a  copper-tin 
alloy,  a  very  much  larger  percentage  of  sound  castings 
will  be  obtained  than  if  the  phosphorus  is  not  present  ; 
also,  these  castings  will  have  greater  tensile  strength  and 
greater  elongation.  Following  the  knowledge  ol  this  tact 
came  another  one  which,  so  far  as  bearing  metals  are  con- 
cerned, is  perhaps  of  equal  importance — namely,  Mr.  C.  J. 
A.  Dick,  of  London,  discovered  that  the  addition  of  lead 
to  a  copper-tin-phosphorus  alloy  gave  a  resulting  alloy 
which  under  abrasion  was  very  much  superior  to  anything 
at  that  time  known,  and  he  accordingly  took  out  a  patent 
for  a  phosphor-bronze  containing  lead  to  be  used  as  bear- 
ing metal.  It  is  practically  this  metal  which  was  used,  as 
above  referred  to,  for  a  period  of  time  as  the  standard 
bearing  metal  of  the  Pennsylvania  Railr«ad  Company. 

For  quite  a  long  time  while  Mr.  Dick's  patent  was  in 
force  this  metal  was  made  of  standard  composition  and 
quality  by  the  Phosphor-Bronze  Smelting  Company,  of 
Philadelphia.  L'ltimalely,  as  the  time  of  the  patent  was 
about  to  expire,  and  as  other  manufacturers  recognized 
the  value  of  the  phosphor-bronze  bearirg  metal  and  began 
to  prepare  to  make  it,  it  became  essential  for  the  Pennsyl- 
vania Railroad  Company,  in  order  to  protect  its  interests, 
to  prepare  specifications  for  this  metal,  which  was  accord- 
ingly done.     These  specifications  are  as  follows  : 

PENNSYLVANIA    RAILROAD    COMPANY. 
Specifications  for  Phosphor- B> ome  Beating  Metal, 

From  this  date  Phosphor-Bronze  Bfarinj;  Metal  will  be  pur- 
chased in  amounis  of  20,000  pounds,  or  some  whole  muliiple 
of  this  number.  Manufacturers  will  be  required  to  notify  the 
General  Superintendent  Motive  Power,  at  AUoona,  when  they 
are  ready  to  ship  20.000  pounds,  and  await  the  arrival  of  the 
Company's  Inspector,  and  have  proper  assistance  and  all  facili- 
ties ready  for  shipping  the  metal  as  soon  as  the  Inspector 
arrives. 

The  Inspector  will  see  the  metal  weighed  and  shipped,  and 
will  select  three  half  pigs  to  represent  the  shipment.  He  will 
also  be  at  liberty  to  reject  any  pigs  in  which  want  of  uniformity 
in  the  constituents  is  evident  to  the  eye. 

Mixed  borings  from  the  three  half  pigs  will  be  analyzed,  and 
the  shipment  will  be  accepted  or  rejected  on  this  analysis. 

The  metal  desired  has  the  following  composition  : 

Copper 79-  70  per  cent. 

Tin.... 10.00       " 

Lead 9.50       " 

Pnosphorus 0.80       " 

Shipments  will  not  he  accepted  if  the  analysis  as  above  de- 
scribed gives  results  outside  the  foUowinc;  limits  :  Tin,  below 
9  00  per  cent.,  or  over  11.00  per  cent.;  Lead,  below  8.00  per 
cent.,  or  over  11.00  per  cent.,  and  Phosphorus  below  0.70  per 
cent.,  or  over  i.oo  per  cent.,  nor  if  the  metal  contains  a  sum 
total  of  any  other  substances  than  Copper,  Tin,  Lead,  and 
Phosphorus  in  greater  quantity  than  0.50  per  cent. 

Theodore  N.  Ely, 
General  Superintendent  A/otive  Power. 

Office  »f  General  Superintendent  Motive  Power,  Altoona, 
Pa.,  June  14,   1889. 


The  above  is  the  second  revision  of  these  specifications. 
The  specifications  seemed  to  be  sufficiently  clear  on  in- 
spection and  very  little  difficulty  has  arisen  in  regard  to 
them.  All  the  manufacturers,  of  whom  there  are  now 
some  five  or  six,  seem  to  be  competent  to  make  metal  which 
will  come  within  the  limits  given  at  the  end  of  the  specifi- 
cations, and  it  is  very  rare  indeed  that  we  have  occasion 
for  complaint  or  to  reject  a  shipment.  Since  the  phos- 
phorus IS  the  most  expensive  constituent  in  the  metal,  it 
might  be  thought  there  was  no  real  reason  why  there 
should  be  an  upper  limit,  and  that  in  reality  we  would  be 
glad  to  have  as  much  phosphorus  as  possible.  In  the  first 
specifications  issued  no  upper  limit  was  provided,  and  it 
was  found  that,  either  on  account  of  carelessness  or  of  un- 
etiual  distribution  of  the  phosphorus,  we  occasionally  got 
metal  considerably  higher  than  the  limits  given.  A  oirect 
experiment  with  this  high  phosphorus  metal  showed  that 
It  was  so  extremely  tluid  that  it  was  ditiicult  to  hold  it  in 
the  sand,  and  accordingly  we  placed  an  upper  limit  of 
phosphorus. 

We  believe  the  manufacturers  use  phosphorus  enough, 
so  that  if  all  of  it  should  get  into  the  metal  it  would  make 
about  1.00  per  cent.  The  average  of  our  analyses  shows 
not  far  from  0.80  per  cent,  in  the  finished  metal  as  we  re- 
ceive it,  the  balance  being  lost  in  the  process  of  introduc- 
ing the  phosphorus. 

It  will  be  observed  that  practically  no  other  substances 
are  allowed  to  be  present  in  this  alloy  except  copper,  tin, 
lead,  and  phosphorus.  There  is  a  twofold  reason  for 
this  :  First,  zinc  is  a  very  much  cheaper  constituent  than 
any  of  the  others  except  lead,  and  the  tendency  of  the 
manufacturers  would  be  to  introduce  zinc  to  the  extent  of 
a  few  per  cent.  There  would  be  two  reasons  for  this 
tendency  :  First,  the  diminution  in  the  resulting  cost  of 
the  alloy  ;  and,  second,  it  is  well  known  that  the  quadruple 
alloy  of  copper,  tin,  lead  and  zinc  is  a  much  easier  manip- 
ulated metal  than  a  copper-tin  alloy,  or,  indeed,  than  a 
copper-tin-lead  alloy.  The  phosphorus  undoubtedly  facil- 
itates the  foundry  manipulation  of  the  metal,  but  so  does 
the  zinc  ;  and  without  any  control  over  the  metal,  and  lim- 
itations moderately  rigidly  enforced  the  tendency  would 
be  to  give  a  copper-tin-lead-zinc  alloy  with  very  much  less 
phosphorus.  While  we  believe  in  the  value  of  zinc  in  cop- 
per-tin-lead  alloys,  we  think  it  advisable  to  introduce  it 
ourselves  in  our  own  foundry,  if  we  decide  to  put  it  in, 
and  accordingly,  as  will  be  observed,  the  limitations  are 
moderately  strict  on  this  point.  There  is  still  another 
reason  for  excluding  the  introduction  of  other  substances 
than  copper,  tin,  lead  and  phosphorus — namely,  accord- 
ing to  present  experience  a  copper-tin-lead  alloy  containing 
phosphorus  is  the  best  bearing  metal  known.  If  now  we 
allow  other  substances  to  be  introduced  it  becomes  more 
difficult  to  locate  the  cause  of  trouble  when  hot-boxes  arise 
than  if  we  have  a  standard  bearing  metal.  It  is  not  un- 
common for  the  laboratory  to  receive  bearings  from  the 
service  which  have  heated  with  the  request  to  know  if 
there  is  anything  in  the  bearing  metal  which  will  account 
for  the  difficulty.  If  old  junk  and  miscellaneous  metals 
are  allowed  to  be  used  in  the  bearing  metal  we  would,  of 
course,  find  it  very  difficult  to  say  that  the  cause  of  the 
hot-boxes  must  be  looked  for  otherwheres  than  in  the 
bearing  metal.  The  effect  of  this  on  the  efficiency  of  the 
service  will  be  readily  appreciated  by  any  railroad  operat- 
ing officer. 

It  is  perhaps  worthy  of  note  that  the  success  of  the 
phosphor-bronze  bearing  metal  has  been  so  great  that  at- 
tempts have  been  made  by  a  number  of  parties  to  secure 
the  same  metal  in  other  ways.  The  most  notable  attempt 
of  this  kind  has  been  the  effort  to  sell  to  the  railroad  com- 
panies a  phosphor-tin  and  then  allow  them  to  make  their 
own  bearing  metal  by  using  the  proper  proportions  of  the 
phosphor-tin  to  secure  the  right  amount  in  the  resulting 
alloy  of  both  tin  and  phosphorus.  So  far  as  we  know 
there  is  really  no  objection  to  this  method  of  making  (he 
bearing  metal,  but,  so  far  as  our  experience  has  gone,  it 
is  extremely  difficult  to  obtain  in  the  market  a  phosphor- 
tin  rich  enough  in  phosphorus  so  that  the  amount  required 
in  our  specifications  would  appear  in  the  finished  bearing. 
The  manufacturers  of  the  phosphor-tin  alloy  do  not  ap- 
parently sufficiently  understand  their  work  10  enable  them 
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to  make  an  alloy  containing  7.00  or  8.00  per  cent,  of 
phosphorus,  at  least  at  a  price  which  will  enable  this  alloy 
to  compete  with  the  phosphor-bronze  as  it  is  now  ordinarily 
made.  Of  course,  if  the  consumers  of  the  phosphor- 
bronze  bearing  metal  are  willing  to  accept  less  phosphorus 
than  is  characteristic  of  the  metal  described  in  the  above 
specifications  it  is  undoubted  that  a  good  alloy  could  be 
made  in  this  way.  The  lower  limit  of  phosphorus  in  our 
specifications  is  more  a  commercial  question  than  one  of 
actual  value  in  the  service  so  far  as  we  Icnow.  Our  posi- 
tion in  this  matter  is  as  follows  :  Every  melting  of  the  metal 
causes  a  little  Ifess  of  phosphorus,  and  as  we  do  not  know 
how  many  times  we  may  want  to  remelt  this  metal  we 
start  with  a  good  lot  of  phosphorus,  the  lower  limit  being 
0.70  per  cent.  We  have  no  experiments  to  prove  that  if 
the  finished  bearing  has  0.40  per  cent,  of  phosphorus  in  it 
the  bearing  would  not  be  just  as  good  in  service,  but  as 
the  scrap  bearings  are  remelted  we  are  sure  the  scrap 
would  not  be  as  valuable  as  it  would  if  it  had  0.70  per 
cent.  It  is  entirely  probable  that  the  makers  of  phosphor- 
tin  will  learn  within  a  short  time  how  to  make  an  alloy  of 
phosphorus  and  tin  which  shall  meet  every  requirement, 
and  if  this  is  possible  it  will  introduce  another  source  of 
competition  in  bearing  metal  material  which  will  un- 
douljtedly  redound  to  the  benefit  of  the  consumers. 

Notwithstanding  the  successful  results  obtained  with  the 
standard  phosphor-bronze  bearing  metal  it  was  not  deemed 
advisable  to  allow  the  question  to  rest  here,  and  accord- 
ingly with  more  or  less  frequency  during  all  the  time  since 
the  phosphor-bronze  bearing  metal  was  established  as 
standard  experiments  have  been  made  with  other  alloys  to 
see  if  any  improved  results  could  be  obtained.  It  is  en- 
tirely possible  that  not  less  than  20  to  25  different  bearing 
metal  alloys  have  been  experimented  with  during  the  past 
15  years.  The  usual  method  of  experimentation  is  to  have 
either  eight,  or  twelve,  or  sixteen  bearings  cast  of  the 
standard  phosphor-bronze  and  a  like  number  of  the  metal 
under  trial.  These  bearings  are  all  carefully  weighed  and 
stamped,  a  record  being  made  in  a  book  kept  for  the  pur- 
pose of  these  weights  and  numbers.  They  are  then  put 
in  service,  usually  on  engine  tenders,  a  standard 
phosphor-bronze  bearing  and  a  trial  bearing  being  on 
opposite  ends  of  the  same  axle.  Also  one-half  the  trial 
bearings  and  one-halt  the  standard  bearings  are  on  each 
side  of  the  tender,  so  as  to  eliminate  as  much  as  possible 
any  conditions  favoring  one  bearing  or  the  other.  This 
arrangement,  as  will  be  observed,  brings  a  standard  bear- 
ing, we  will  say,  on  one  side  of  the  tender  next  to  the  en- 
gine. Following  down  that  side  the  next  would  be  a  trial 
bearing,  the  next  a  standard  bearing,  and  the  next  a  trial 
bearing,  and  on  the  opposite  side  the  reverse.  This 
method,  it  will  be  observed,  is  strictly  a  comparative  one. 
No  attempt  is  usually  made  to  keep  a  record  of  the  mile- 
age, since  it  is  found  that  the  wear  of  bearings  is  very 
variable  compared  with  the  mileage,  possibly  due  to  loca- 
tion where  the  work  is  done — that  is,  whether  the  work  is 
largely  on  grade  or  curves,  also  due  to  the  state  of  lubrica- 
tion, and  also  due  to  the  variation  in  the  load  in  the  ten- 
der. On  the  other  hand,  the  loss  of  metal  by  wear  of  the 
trial  bearing  is  strictly  comparative  with  the  standard 
bearing  metal,  and  the  results  obtained  in  this  way  are 
believed  to  be  very  valuable  indications.  If  the  trial  on 
tenders  shows  that  the  proposed  new  alloy  has  promise,  a 
second  trial  may  be  made  more  extended  on  locomotive 
tenders,  or  possibly  two  or  three  hundred  bearings  of  each 
kind  may  be  put  on  cars.  This  has  been  done  in  several 
cases.  At  the  end  of  the  trial  the  bearings  are  removed 
from  service  and  re-weighed  and  the  loss  of  metal  of  each 
trial  bearing  is  compared  with  the  loss  of  metal  of  its  op- 
posite standard  bearing.  Averages,  of  course,  are  made 
of  the  whole  lot.  It  frequently  happens  that,  owing  to  the 
exigencies  of  the  service,  a  trial  bearing  or  its  opposite 
may  be  lost,  and  in  making  up  the  averages  these  odd 
bearings  are  rejected.  During  the  trial,  of  course,  care- 
ful attention  is  paid  to  the  heating,  which  is  regarded  as 
of  great  importance.  Some  trial  alloys  have  actually  not 
run  three  days  without  one-half  or  two-thirds  of  them 
heating.  Under  such  conditions  the  trial  is,  of  course, 
discontinued  at  once. 

It  would  hardly  be  worth  while  to  go  into  the  details  of 


all  the  experimental  alloys  that  have  been  tried  in  the 
manner  described  above.  It  is  perhaps  sufficient  to  say 
that  three  points  have  been  brought  out  quite  clearly  so 
far  as  we  are  concerned — namely  : 

First,  the  loss  of  metal  by  wear  under  exactly  the  same 
conditions  diminishes  with  the  increase  in  lead. 

Second,  the  loss  of  metal  by  wear  under  the  same  con- 
ditions diminishes  with  a  diminution  of  tin. 

Third,  the  phosphorus  in  a  copper-tin-lead-phosphorus 
alloy,  apparently  is  very  much  more  valuable  in  the  foundry 
than  in  the  service  ;  indeed,  its  principal  value,  so  far  as 
the  service  is  concerned,  consists  in  the  help  that  it  gives 
in  getting  sound  castings. 

We  have  no  evidence  to  show  that  the  phosphorus  has 
any  valuable  influence  on  the  wear  except  as  staled  above. 
In  other  words,  if  we  had  two  bearings  of  practically 
the  same  proportions,  one  made  of  copper,  tin,  lead  alone, 
and  the  other  made  of  copper,  tin,  lead  and  phosphorus, 
and  both  were  equally  sound  castings,  we  have  no  experi- 
ments that  indicate  that  the  one  containing  phosphorus 
would  wear  any  better  than  the  one  without  phosphorus. 

In  view  of  the  results  stated  above,  the  question  arose 
some  three  or  four  years  ago  with  some  prominence  as  to 
how  much  lead  and  how  little  tin  we  could  get  along  with. 
Quite  a  number  of  experiments  were  made  on  this  point, 
with  the  result  of  finally  reaching  the  following  composi- 
tion as  the  best  that  could  be  obtained  with  our  present 
knowledge — namely  : 

Copper 77.00  per  cent. 

Tin 800 

Lead 15.00        " 

This  alloy  from  the  letter  assigned  to  it  in  the  experimental 
work  donejis  known  as  "Ex.B"  metal.  It  will  be  observed 
that  in  the  figures  given  above  there  is  no  phosphorus,  and 
this  was  the  case  with  the  experimental  alloy  which  led  to 
the  adoption  of  the  figures  mentioned.  On  the  other  hand, 
as  will  be  readily  understood,  there  are  considerable 
amounts  of  phosphor-bronze  scrap  constantly  coming  back 
to  the  foundry  for  remelting.  Accordingly,  such  a  formula 
was  devised  as  would  enable  this  scrap  to  be  used  in  making  . 
the  standard  Ex.B  metal,  and  at  the  same  time  would 
give  the  advantage  in  foundry  practice  of  having  a  small 
amount  of  phosphorus  in  the  alloy.  We  give  below  work- 
ing formulas  which  enable  a  foundry  to  use  larger  or 
smaller  amounts  of  scrap,  depending  on  the  amount  re- 
ceived from  the  service.  It  will  also  be  fair  to  state  that 
we  deem  the  presence  of  a  small  amount  of  phosphorus  in 
the  alloy  as  of  sufficient  importance  in  the  foundry,  so  that 
if  there  is  no  scrap  we  recommend  to  put  in  new  standard 
phosphor  bronze.  These  points  are  covered  in  the  work- 
ing formulas  as  follows  : 

Copper 105  lbs.  90  lbs.  72^  lbs. 

Phosphor-Bronze,  New  or  Scrap.     60    "'     80    "   100     " 

Tin 9i"       7i"       5i  •• 

Lead 25J  "     22i  "     22     " 

These  formulas  all  give  a  bearing  metal  of  about  the  fol- 
lowing composition  : 

Copper 76.  JO  per  cent,  to  76.80  per  cent. 

Tin   8.00       " 

Lead 15.00       " 

Phosphorus 0.50       "  to    0.20       " 

The  above  formulas  enable  the  foundry  to  make  a  stand- 
ard bearing  metal  which,  so  far  as  our  knowledge  at  pres- 
ent goes,  is  the  best  one  known  ;  but  there  is  one  point  still 
not  covered  in  these  formulas — namely,  it  is  clear,  of 
course,  that  after  awhile  the  foundry  would  begin  to  re- 
ceive Ex.B  scrap,  and  it  would  not  do  to  put  this  in  in  place 
of  the  phosphor-bronze  scrap,  because  the  proportions  of  the 
constituents  are  different,  and  also  because  the  amount  of 
phosphorus  in  the  Ex.B  metal  is  small.  Accordingly,  a 
working  formula  has  been  calculated  out  which  enables 
the  foundry  to  dispose  of  the  Ex.B  scrap  which  comes  to  it. 
This  formula  is  as  follows  : 

Ex.B  Scrap 80  lbs. 

Phosphor-Bronze,  New  or  Scrap 20  " 

Copper 76  " 

Tin 7  " 

Lead 17  " 
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It  will  lie  observed  that,  even  in  this  formula,  which  was 
calculated  out  for  the  sake  ot  enabling  the  foundry  to  use 
large  quantities  at  one  time  of  the  Kx.B  scrap,  some  new 
or  scrap  phosphor-bronze  is  used,  the  object  being  to  keep 
up  the  phosphorus  in  the  bearings  to  not  less  than  about 
0.2  per  cent. 

The  above  series  of  working  formulas  will  enable  any 
foundry  to  make  bearings  like  the  standard  bearings  of  the 
Pennsylvania  Railroad  without  any  difficulty  and  provide 
for  the  use  of  their  scrap  bearing  metal.  It  is  perhaps  ad- 
vantageous to  add  that  the  formulas  calculate  for  200  lb. 
pots,  and  that  in  the  melting  it  is  not  essential  to  add  (he 
copper  to  the  pot  and  melt  it  down  before  adding  the  other 
constituents.  In  actual  practice  the  copper  and  scrap  to- 
gether with  the  new  phosphor-bronze  are  all  charged  at 
once,  care  being  taken  to  keep  the  pot  covered  with  pow- 
dered charcoal  during  melting.  The  lead  and  tin  are  not 
added  until  after  the  pot  is  taken  from  the  fire.  It  is  also 
fair  to  say  that  there  is  one  characteristic  in  regard  to  the 
foundry  practice,  which  it  is  important  to  observe — namely, 
the  metal  must  not  be  cast  at  too  high  temperatures.  A 
very  injurious  segregation  of  the  constituents  takes  place 
if  the  metal  is  cast,  even  in  as  small  a  casting  as  a  car 
bearing,  at  too  high  temperatures.  Instead  of  the  fine- 
grained fracture,  which  is  characteristic  of  metal  properly 
treated,  bearings  that  are  poured  too  hot  are  coarse  crys- 
talline, and  in  every  sense  inferior.  In  the  early  days  of 
the  use  ot  phosphor-bronze  very  serious  difficulty  arose 
from  this  cause.  It  is  customary  in  a  well-organized  foun- 
dry to  temper  the  metal,  as  it  is  called,  for  pouring,  by  the 
addition  of  borings  from  previous  bearings.  It  is,  of 
course,  understood  that  no  bearings  are  sent  to  the  service 
with  the  foundry  skin  on  the  part  that  rests  on  the  axle. 
This  is  always  taken  off  and  the  bearing  bored  out  to  the 
proper  radius  before  the  bearings  are  turned  out.  These 
borings  are  used  for  tempering.  Of  course  the  tin  and 
lead  added  to  the  metal  after  it  is  taken  from  the  hre 
always  temper  it  a  little  bit.  We  know  of  no  rule  by  which 
the  actual  temperature  fit  for  pouring  can  be  determined, 
but  the  general  practice  should  be  to  cast  at  as  low  tem- 
peratures as  will  give  successful  work. 

While  upon  the  subject  of  bearing  metal  it  is  perhaps  fair 
to  discuss  a  little  the  question  of  lead  lining.  It  is  doubt- 
less well  known  that  the  common  practice  now  made  use 
of,  and  which  is  recommended  everywhere  for  bearings,  is 
to  lead  line  everything  which  goes  into  the  service.  The 
principal  reason  for  this  lining  of  lead  on  the  inside  of  the 
bearing  is  to  furnish  a  layer  of  soft,  rather  easily  displace- 
able  metal  which  will  enable  the  bearing  to  adapt  itself  to 
the  worn  journal  without  giving  an  excessive  pressure  per 
square  inch.  There  seems  little  doubt  but  that  the  prac- 
tice of  lead  lining  diminishes  the  difficulty  of  adapting  the 
bearings  to  worn  journals  very  greatly.  It  is  obvious  that 
it  will  be  impossible  to  have  the  bearings  turned  to  the 
same  radius  as  every  worn  journal  in  service,  and  the  lead- 
lining  device  meets  this  difficulty  in  a  very  satisfactory  way. 

It  has  been  stated  once  or  twice  in  the  course  of  the  pre- 
ceding remarks  that  it  is  believed  the  Ex.B  metal  represents 
the  best  composition  for  bearing  metal  now  known.  It  is 
not  at  all  intended  to  claim  that  it  is  the  best  that  can  be  de- 
veloped. All  we  can  say  is  that  all  the  experiments  made 
show  that,  both  in  regard  to  heating  and  in  regard  to  loss 
of  metal  by  wear  no  other  bearing  metal  that  we  have  ex- 
perimented with  gives  as  good  results  as  the  Ex.B  metal. 
It  is  entirely  possible  that  a  still  further  diminution  in  tin, 
and  increase  in  lead,  might  give  better  results.  Just  where 
the  line  should  be  drawn  as  a  finality  it  is  impossible  to  say 
at  the  present  moment.  Experiments  have  been  made  di- 
minishing the  tin  in  the  Ex.B  metal  one-half,  but  a  very 
funny  difficulty  was  met  with  in  attempting  to  make  bear- 
ings of  such  an  alloy.  It  is  well  known  that  lead  and  cop- 
per do  not  alloy,  and  on  trying  to  make  a  bearing  with 
about  20  per  cent,  of  lead  and  4  per  cent,  of  tin,  the  re- 
mainder being  copper,  it  was  found  almost  impossible  to 
get  a  homogeneous  alloy  due  to  the  separation  of  the  lead. 
Apparently  one  function  of  the  tin,  in  the  triple  alloy  of 
copper,  tin  and  lead,  is  to  hold  the  lead  alloyed  with  the 
copper.  It  is  quite  probable  that  a  small  diminution  in  tin 
from  what  is  characteristic  of  the  Ex.B  metal  might  take 
place,  and  also  possible  that  a  small  increase  in  lead  might 


take  place.  We  have  not  yet  finally  put  this  question  at 
rest.  It  is  also  possible  that  the  introduction  of  other  con- 
stituents into  the  bearing  metal  alloy,  or,  indeed,  other 
combinations  ot  the  five  or  six  metals  available  for  bearing 
metal  purposes  — namely,  copper,  tin,  lead,  antimony  and 
zinc,  either  with  or  without  phosphorus,  might  give  a  bear- 
ing metal  better  than  anything  else  we  now  knowot.  This 
field  still  remains  tor  experiment. 

The  question  of  the  crushing  or  distortion  of  the  bearing 
under  the  pressures  used  is  one  that  has  received  consiu- 
erable  attention  in  the  course  of  our  experiments.  No 
difficulty  has  been  experienced  on  this  point,  either  with 
the  standard  phosphor-bronze,  or  with  the  standard  Ex.B 
metal.  Some  of  the  white  metal  alloys,  however,  notably 
the  alloy  of  lead  and  antimony,  either  with  or  without  a 
small  addition  of  zinc,  or  a  little  bit  of  copper,  or  an  alloy 
of  lead,  tin  and  antimony,  or,  indeed,  any  of  the  white 
metal  alloys  made  from  zinc,  tin,  lead  and  antimony,  have 
so  much  difficulty  from  this  cause,  that  we  do  not  know  of 
any  successful  car  bearings  made  wholly  from  white 
metal.  Accordingly,  it  is  customary  when  trying  to  use 
any  of  these  white  metal  alloys  for  bearings,  to  put  them 
inside  of  a  stronger  shell,  giving  rise  to  the  well-known 
filled  car  bearing.  There  is  a  good  deal  of  chance  for  ex- 
periment in  this  field  yet,  aj:id  we  are  frank  to  say  that  our 
experiments  have  not  covered  as  much  ground  in  this  di- 
rection as  we  could  wish.  There  is  some  knowledge  which 
indicates  that  the  use  of  a  white  metal  alloy  of  the  right 
composition  would  possibly  diminish  some  of  the  difficulty 
now  experienced  with  the  present  standard  bearing  metal 
^notably,  a  less  tendency  to  heat,  and  possibly  a  diminu- 
tion in  friction.  This  field  remains,  however,  for  further 
experiment,  and  experiments  on  this  point  are  in  progress. 
Experiments  on  bearing  metals  containing  aluminum  have 
been  undertaken,  but  no  results  have  yet  been  obtained. 

In  the  next  article  we  will  try  to  answer  the  question, 
"How  to  Make  a  Specification,"  and  hope  to  follow  this  by 
another  article  on  "Sampling  and  Enforcement  of  Specifi- 
cations." 

(to  be  continued.) 


Foreign  Naval  Notes. 


A  NEW  Russian  armored  ship  has  recently  been  completed 
at  Sebastopol,  and  will  be  added  to  the  Black  Sea  fleet.  This 
ship,  which  has  been  named  George  the  Vicloriotis,  is  340  ft. 
long,  6g  ft.  beam,  26  ft.  deep,  and  10,280  ions  displacement. 
The  engines  will  work  up  to  16,000  H.P.  with  forced  dratt, 
and  will  give,  it  is  e.xpecled,  a  speed  of  14  knots  with  natural 
draft,  and  17.5  knots  with  forced  draft.  The  main  battery 
consists  of  six  12-in.  guns  mounted  in  barbette,  and  seven 
6-in.  guns  on  the  battery  deck.  The  secondary  battery  in- 
cludes eight  Baranooski  rapid-fire  guns  and  six  37-mm.  rapid- 
fire  guns  ;  there  are  also  seven  torpedo-tubes. 

O.N  December  18  a  test  of  a  Cammell  solid  steel  armor  plate 
was  made  on  the  Nettle,  at  Portsmouth,  England.  The  plate 
was  loi  in.  thick  and  weighed  10  tons.  Five  rounds  were 
fired  from  a  6-in.  gun  at  a  distance  of  30  ft.,  a  charge  of  4S 
lbs.  of  powder  being  used,  with  projectiles  weighing  100  lbs. 
Three  of  these  were  Holtzer  armor-piercing  shell,  and  it  is 
stated  that  two  of  them  rebounded,  doing  but  slight  damage, 
while  the  third  remained  in  the  plate,  but  did  not  crack  it.  The 
other  two  projectiles  were  Palliser  chilled  shot,  and  did  no 
damage  to  the  plate.  The  plate  was  made  by  a  new  process, 
which  is  kept  secret. 

A  NEW  ENGLISH  CRUISER. 

One  of  the  latest  additions  to  the  English  Navy  is  the  cruiser 
Thetis,  which  is  one  of  three  built  by  James  &  George  Thomp- 
son, of  Clydebank,  Scotland.  This  vessel  is  a  second  class 
cruiser  of  the  following  dimensions  :  Length,  300  ft.;  breadth, 
43  ft.;  depth,  22  ft.  g  in.;  average  draft,  16  ft.  6  in.;  displace- 
ment, 3,400  tons.  She  has  a  protective  deck  extending  the 
whole  length  of  the  vessel  in  the  form  of  a  flat  arch,  the  crown 
of  which  rises  about  I  ft.  above  the  water-line  at  the  center  of 
the  ship,  and  slopes  down  to  a  point  about  4  ft.  below  the 
load-line  at  the  sides.  This  deck  is  2  in.  thick  on  the  slope 
and  1  in.  on  the  crown,  and  covers  the  engines,  boilers  and 
other  machinery  and  the  magazines.  Protection  for  the  parts 
of  the  engine  which  are  above  this  deck  is  obtained  ty  a  belt 
of  5-in.  armor  with  teak  backing  surrounding  the  engine  hatch- 
way. The  ship  is  divided  into  So  water-tight  compartments, 
and  has  an  inner  bottom  under  the  engine  and  boiler  space. 
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[February,  189a. 


LOCOMOTIVE   RETURNS  FOR   THE   MONTH   OF   NOVEMBER,    1891. 


Name  of  Road." 


Atchison,  Top.  &  Santa  Fe. 

Canadian  Pacific 

Chesapeake  &  Ohio* 

Chic,  Burlington  &  Quincy 
Chicago  &  Northwestern, 
Chicago,  Rock  Is.  &  Pacific 
D..  L.  &  W.,  Main  Line. 
Lake  Shore  &  Mich.  South. 
Louisville  &  Nashville*.... 

Manhattan  Elevated 

Milwaukee,  Lake  S.  &  W. . 
N.  Y.,  Lake  Erie  &  West.J;.. 
N.  Y.,  Pennsylvania  &  Ohio 

Ohio  &  Mississippi  

Old  Colony 

Philadelphia  &  Reading.. 

Year  ending  Sept.  30,  i8gi. 
Boston  &  Maine 


1 

V 

0 

u 

Ifl 

> 

H 

E 

J 

0 

0 

B 

B 

3 
2 

802 

;o6 

567 

244 

48o| 

346, 

S3« 

308 

200 

560 

536 

357 

2,6 

112 

103 

6.7 

364 

114 

220 

Mileage  of 
Locomotives. 


Total. 


2,167,779 
1,824,895 

802,044 
1,723,680 
2.807,531 
i,8i4,57> 

693.725 
i,792,g6o 

'.723.336 
821^746 
273.040 

".787.783 
703,181 
385,655 
567.598 

1,789,650 

12,908,8x2 


Average 

per 
Engine. 


3,070 
3i2i9 
3,387 
3.591 
3.31S 
3.38s 
3.469 
3.345 
t3.772 
2.977 
2,651 
2,897 
2,664 
3.383 
2.580 


4.64 
4.56 


5.08 


4.60 
5.10 


la  " 


22.81 
18.08 


15.76 


21.20 
18.20 


Coal  Consumed  per  Mile. 


Lbs. 


68.40 


55-36 
61.16 


89.50 
74.30 


Lbs. 


84.07 
103.70 


127.00 
132.00 


Lbs. 


56-05 


48.43 


71.30 
68.70 


Lbs. 
85-65 
69.81 
100.88 
9' -45 
90.14 
61.18 
80.44 
60.13 
79.84 

38.91 
80.03 


60.5s 
81. «3 

50.26 


Lbs. 


14  76 


12.80 


19-30 
14-60 


Lbs. 


5-76 


6.35 

6.00 
7.20 


Cost  of  Locomotives  per  Mile. 


fii 


Cts, 

5.41 
3.92 

3-75 
3-68 

3 
2.69 
2.94 
3.0; 

4-4: 
2.40 
2.95 
4.92 
4.32 
3.76 
3-64 
3.64 

2.64 


Cts. 

7.20 
11.02 

3-56 
6.41 
8.01 
6.10 
6.18 
4-79 
6.55 
7-90 

11.95 
7.64 
6.76 
2.99 

12.11 
4,60 


Cts. 
0.31 

0.37 
0.36 
0.21 
0.36 
0.23 
0.35 
o  16 
0.26 

0.30 

0.29 
0.40 
0.32 
0.24 
0.60 
0.32 


Cts. 
0.14 


1.72 

0.35 


1.92 
2.36 
1.09 


Cts. 

6.68 

5-33 
6.04 
6-63 
6.32 
6.53 

5-97 
6.97 
6. 16 

8.90 
6.09 
7.28 
6.78 
■5-50 
6.84 
5-74 

6,19 


Cts. 

1.50 
i.i6 
0.2S 

0.78 


o.tg 
0.58 

1.16 

1.08 
1.04 

1-39 
0.B2 
0.38 

0.56 


Cts. 

21.24 
21.80 
15.71 
17.28 
18.67 
15-55 
15-44 
15.12 
19.29 
19.50 
22.44 
23.24 
21.58 

14-97 
24.01 
14.68 


*  Five  empty  cars  rated  as  three  loaded  ones. 


t  Average  for  engines  in  revenue  service  only. 


X  Two  empty  cars  counted  as  one  loaded  car. 


The  armament  of  the  ship  is  not  heavy.  It  consists  of  two 
6-in.  guns,  one  mounted  on  the  forecastle  and  the  other  on  the 
poop,  and  of  six  4.7  in.  rapid-fire  guns  mounted  in  broadside. 
The  secondary  battery  includes  eight  6-pdr.  Hotchkiss,  one 
3-pdr.  Hotchkiss  and  four  s-barrel  Nordenfelt  guns.  There  are 
also  four  torpedo  tubes,  one  at  the  bow,  one  at  the  stern  and 
two  under  the  poop.  This  armament  is  about  the  same  as 
will  be  carried  by  the  new  cruiser  Detroit,  which  is  only  2,000 
tons  displacement. 

On  the  steam  trial  the  engines  of  the  Thetis  developed  7,523 
H.P.  with  natural  draft,  and  9,946  H.P.  with  forced  draft,  ex- 
ceeding the  contract  power.  The  speed  trials  have  not  yet  been 
made. 

A   MEXICAN   CRUISER. 
The  accompanying  illustration,   from   Le    Yacht,  shows  the 


sists  of  four  i2-cm.  (4.72in.)  rifled  guns,  two  57-mm.  (2.24-in.) 
rapid-fire  guns,  and  two  37-mm.  (1.46-in.)  revolving  cannon. 


Manufactures. 


The  New  Northern  Pacific  Shops. 


SCHOOL-SHIP   FOR   THE  MEXICAN   NAVY 

cruiser  7.aragoza,  recently  completed  at  Graville,  France,  by 
the  Forges  et  Chantiers  de  la  Mediterrante.  The  Zaragoza  is 
built  for  the  Mexican  Government,  and  is  intended  for  a  school- 
ship  for  its  navy.  The  ship  is  213.2  ft.  long  ;  32.8  ft.  beam  ; 
18  ft.  deep  ;  14-1  ft.  mean  draft,  and  1,200  tons  displacement. 
She  is  of  sleel,  and  the  engines  have  worked  up  to  1,300  H.P. 
in  the  preliminary  trials,  giving  a  speed  of  15  knots.  She 
carries  three  masts  and  is  bark  rigged.     The  armament  con- 


The  new  shops  of  the  Northern  Pacific  Railroad,  at  Edi- 
son, Wash.,  were  formally  opened,  January  i.  The  plant 
covers  70  acres  of  land,  and  the  floor  space  of  the  build- 
ings aggregates  221,370  sq.  ft.  The  dimensions  of  the  vari- 
ous buildings  are  as  follows  ;  Coach  repair  shop,  100  X  243  I'-, 
two  stories  high,  the  cabinet  shop  be- 
ing located  in  the  second  story  ;  ma- 
chine shop,  120  X  244  ;  wood  work- 
ing shop,  90  X  152  ;  engine-house 
and  steam-heating  room,  42  X  74  ; 
paint  shop,  90  X  242  ;  paint-shop 
storehousr,  35  X  90,  two  stories  ; 
freight  repair  shop,  go  X  302  ;  boiler, 
tank  and  copper  shop,  80  X  321  ; 
engine  house  for  machine  shop,  40  X 
40  ;  office  and  storehouse,  43  X  156  ; 
blacksmith  shop,  80  X  192  ;  boiler  iron 
storehouse,  25  X  50  ;  coal  and  iron 
storehouse,  28  X  150  ;  oil  house,  43  X 
60  ;  two  lavatories,  26  X  42  each  ; 
dry  kiln,  double,  40  X  72  ;  dry  lum- 
ber shed,  40  X  225.  There  are  also 
two  transfer  tables,  one  40  ft.  in  width 
and  the  other  70  ft.,  each  having  a 
range  of  travel  of  325  It.  All  the  new 
machine  tools  for  these  works  were 
furnished  by  Manning,  Maxwell  & 
Moore,  New  York.  The  roof  trusses 
were  supplied  by  the  Union  Bridge 
Company,  of_  Athens,  Pa.  The  ma- 
chinery for  collecting  and  removing 
shavings  and  sawdust  from  the  woodworking  shops  was  fur- 
nished by  the  Allinglon  &  Curtis  Manufacturing  Company,  of 
Saginaw,  Mich.  The  dry  kiln  apparatus  is  from  the  factory  of 
the  B.  F.  Sturtevant  Company,  of  Boston.  The  oil  house  tanks 
were  built  by  Messrs.  Kinney  Brothers,  of  St.  Paul.  Messrs. 
Cofrode  &  Saylor,  of  Philadelphia,  supplied  the  10  small  turn- 
tables which  are  used  in  connection  with  the  system  of  transfer 
tracks  extending  through  the  buildings.     J.  A.  Fay  &  Company 
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supplied  much  of  the  woodworking  machinery.  The  Bab- 
cock  tS;  Wilcox  Company  lurnisheil  the  si.x  boilers,  having  an 
aggregate  capacity  ol  O24  H.P.  The  Industrial  Works  of  Bay 
City,  Mich.,  put  in  the  electric  cranes  and  transfer  tables.— 
/iailwiiy  Age. 
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The  Fox  Torpedo   Placing   Machine. 

The  accompanying  illustrations  show  a  machine  intended  to 
place  torpedoes  upon  the  track,  which  appears  to  have  many 
advantages  in  point  of  simplicity  and  effective  working.  It  can 
be  operated  from  a  signal  tower  at  the  same  distance  that  a 
semaphore  signal  can,  and  can  also  be  arranged  in  such  a  way 
that  ii  will  be  worked  by  the  passage  of  the  trains. 

In  the  illustrations  fig.  i 
is  a  horizontal  plan  of  the 
machine,  showing  the  rail 
attachments,  the  crank  and 
crank  connections  and  the 
pipe  or  wire  attachment ; 
fig.  2  Is  a  vertical  plan  of 
the  magazine  with  the  cas- 
ing cut  away  ;  fig.  3  is  a 
cross  section  through  the 
line  X  X,  lig.  i  ;  fig.  4  is  an 
enlarged  plan  of  the  pro- 
jector ;  fig.  5  is  a  section 
on  the  line  a  a,  fig.  4  ;  fig. 
6  shows  an  enlarged  plan 
and  two  sections  of  the 
case  S,  fig.  I,  in  which  the 
fulminate  boxes  are  insert- 
ed ;  fig.  7  is  a  cross  section 
of  the  supports  and  cover 
of  the  machine  on  the  line 
>'  y<  fig-  t  ;  fig-  8  is  a  per- 
spective view  of  the  ma- 
chine. 

The  magazine  is  of  the 
simplest  kind,  and  the  prin- 
cipal parts  as  well  as  the 
magazine  are  made  of  steel 
and  are  very  durable,  the 
only  precaution  being  an 
occasional   coating    of   the 

working  parts  with  plumbago  or  carburet  of  iron  to  prevent 
rust.  The  parts  are  all  interchangeable  and  can  be  readily 
replaced  in  case  of  breakage. 

The  magazine  or  storage  chamber  shown  in  vertical  section, 
fig.  2  with  the  casing  cut  away  is  5  X  7f  in.  inside  sectional  area 
by  16  in.  total  depth,  and  will  hold  30  double  torpedoes,  which  are 
fed  with  absolute  certainty  by  the  aid  of  the  weights  o  o  \.o  the 
projector,  which  is  contained  in  a  horizontal  box  i6i  in.  long, 
5I  in.  wide,  and  3f  in.  deep,  firmly  riveted  to  the  magazine, 
and  connected  to  a  crank  which  is  hooked  up  to  either  the  pipe 
or  ihe  wire  connections  in  the  usual  way. 

The  operation  is  by  movement  of  the  plunger  or  center  bar 
B,  fig.  I,  in  the  direction  of  the  rail,  which  carries  with  it  the 
projector  c  c,  which  first  enters  the  open  end  i  of  the  tin  case  .S", 
fig.  I.  and  .y  and  c,  fig.  6,  three  quarters  of  one  inch,  when  the 
shoulders  g g,  figs,  i  and  4,  passing  between  the  rollers  X)  Z), 
fig.  I,  cause  the  long  arms  of  the  projector  to  be  pressed  toward 
each  other  and  with  the  stud  E  acting  as  a  fulcrum  spreads  the 
jaws  sufficiently  to  hold  the  tin  case  with  a  very  firm  grip,  and 
with  the  continued  motion  of  the  plunger  carries  the  said  pro- 
jector and  tin  case  forward  until  the  end  of  said  tin  case  con- 
taining the  fulminate  rests  from  ij  to  i^  in.  upon  the  rail,  in 
which  position  it  remains  until  the  semaphore  is  thrown  to 
"clear,"  when  the  projector  and  tin  case  are  again  brought 
back  into  the  exact  positions  they  first  occupied  before  projec- 
tion. If  a  train  runs  past  the  signal  the  explosion  of  the  tor- 
pedo blows  the  tin  case  entirely  off  the  projector  ;  no  part  of 
the  exploded  case  can  possibly  enter  the  magazine  to  clog  it  up. 
The  projector  is  made  of  the  best  spring  steel,  and  notable  in 
this  connection  is  the  fact  that  if  always  at  danger  it  will  not 
be  liable  to  lose  its  elasticity,  because  the  strain  upon  the  neck 
is  reduced  to  a  minimum  on  account  of  the  length  of  the  arms 
from  tne  shoulders  g g  to  the  point  at  which  they  rest  between 
the  rollers  D  D  when  at  danger,  which  is  three  times  the  length 
of  the  jaws  from  fulcrum  E  to  their  extremity.  The  throw  of 
the  plunger  is  7  in.  and  the  distance  from  the  end  of  the  jaws 
(when  at  danger)  to  the  rail  is  3  in.,  which  insures  the  projector 
from  contact  with  the  tread  of  the  car  wheels  ;  outside  of  the 
spring  properties  of  the  projector  there  is  not  a  spring  of  any 
kind  used. 

Referring  to  the  various  parts  of  the  machine,  which  are  indi- 


cated by  letters  in  the  different  figures,  fig.  i  is  a  horizontal 
plan  ol  the  machine,  the  central  figure  being  the  machine  which 
is  supported  upon  screw-threaded  posts,  which  are  secured  to 
the  iron  cross-pieces  a'  a  a  a  bolted  firmly  to  the  iron  hangers 
a"  a" ,  which  are  made  to  grip  the  foot  of  the  rail,  extending  out- 
ward therefrom,  rest  upon  and  are  securely  boiled  to  the  wood 
foundation  C.  which  also  has  securely  bolted  to  it  the  crank 
plate  with  crank  and  shackle  h  and  b'  attached  and  showing 
also  the  pipe  (or  wire)  connection.  In  figs,  i  and  2  d d  \s  the 
casing  of  the  maga/.me  in  which  is  contained  the  torpedoes 
Q,  one  of  which  is  shown  at  .S"  projected  on  the  rail.  K  K  are 
guides  between  which  the  torpedoes  are  carried  upward  by  the 
aid  of  flexible  galvanized  steel  bands  P  J',  which  pass  over  the 
pulleys  //  and  revolve  upon  the  axles  b  b,  fig.  i,  which  are 
journaled   into   the   guides   A'  until   they   impinge  against   the 
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FOX'S  TORPEDOJ.PLACING  MACHINE. 

rollers////,  which~arej  journaled  into  the  bearings  at  f  c.     R 
is  a  wood,  platform  upon  which  rest  the  torpedoes,  and  is  sup- 
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ported  by  the  steel  bands  ;  0  O  are  cast  iron  weights  suspended 
from  the  extremity  of  the  bands. 

The  guides  A"  and  the  bearings  c  <r  are  securely  bolted  to  the 
casing  J  d.  the  holes  for  the  bolls  being  slotted  to  secure  easy 
adjustment  of  the  parts  ;  d'  d  is  the  casing  of  the  horizontal 
box,  fig.  3,  being  a  cross  section  through  .V  .\',  and  contains  the 
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grooved  slides  N  N,  2.  cross-head  A  fitted  to  move  freely  in  the 
groove  of  said  slides,  a  plunger  B  securely  bolted  to  the  said 
cross-head,  one  end  being  reduced  in  breadth  and  having  a  stud 
E  formed  upon  its  extremity,  to  which  are  pivoted  the  two  jaws 
C  C  of  a  projector  B' ,  the  two  jaws  of  which  are  supported  upon 
a  slotted  bearer  G  having  a  bridge  F  fitting  loosely  upon  pins 
secured  in  the  bearer,  which  prevent  the  jaws  froir  spreading 
too  much  or  jarring  off  the  stud  ;  a  similar  bridge  at  F'  serves 
the  same  purpose,  the  long  arms  being  supported  upon  the  cross- 
head  A,  the  sides  of  the  projector  being  reduced  at^  ^  to  give 
that  portion  free  play  between  the  rollers  D  D  which  are  jour- 
naledin  theears  L  L;  said  ears  being  bolted  to  the  slides  A^ N'. 
In  fig.  3  «  «  are  posts  incorporated  with  the  slides  and  extend- 
ing to  the  bottom  of  the  box,  forming  supports  for  the  said 
slides.  R' .  fig.  3,  is  one  of  three  double-ended  screws  passing 
loosely  and  having  two  nuts  each,  which  impmge  against  the 
inside  of  said  slides.  M  M  are  screws  threaded  into  the  casing 
of  the  box,  all  of  which  are  for  the  purpose  of  adjusting 
the  slides  to  the  cross-head  and  compensating  the  wear  of  the 
latter. 

Fig.  4  is  an  enlarged  view  of  the  projector  and  narrow  stud 
end  ot  the  plunger,  wherein  C  C  are  the  two  arms  with  their 
jaws  ;  B  is  the  plunger  ;  E'  the  stud  ;  g g  the  shoulders  of  re- 
duced part  ;  e  is  slightly  reduced  in  thickness  (to  correspond 
with  the  thickness  of  tin  from  which  the  cases  are  made)  from 
the  line //to  the  extremity,  the  under  side  being  tapered  from 
//outward,  the  top  and  sides  of  the  extremity  being  slightly 
beveled,  as  shown. 

Fig.  5  is  a  section  through  a  a  ol  fig.  4,  wherein  E'  is  the  stud, 
//the  shoulders,  c  andr'  parts  of  the  end  and  joint  of  the  pro- 
jector. 

Fig.  6  is  an  enlarged  view  of  the  torpedo  case  S,  fig.  i, 
wherein  S  is  the  case,  having  one  end  e'  closed  and  chisel 
shaped,  the  other  end  f  open  ;  j5  is  a  cross  section  through 
a  <i,  and  f  is  a  section  through  1/  b  showing  a  section  of  the 
fulminate  boxes  at  d.  The  position  of  the  fulminate  boxes 
in  S  is  shown  by  broken  lines  h  h.  The  object  of  the  shoul- 
dered and  tapered  end //of  the  projector,  figs.  4  and  5,  is  to 
enable  that  position  to  easily  enter  and  be  flush  at  the  upper 
and  lower  sides,  the  open  end  e  of  the  tin  case  S  C. 

Fig.  7  is  a  cross  section  through  Y  V,  fig.  i,  showing  the 
manner  of  supporting  the  machine  upon  the  cross  pieces  a'  a', 
wherein  a  a  are  screw-threaded  posts,  with  nuts  i  i  to  secure 
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them  to  the  cross-pieces  a',  nuts  i  i'  upon  which  the  horizontal 
box  rests,  and  thumb  nuts  /•  k  on  the  inside  of  and  to  secure  the 
box  to  the  posts  ;  //is  the  casing  of  the  box,  e  e  the  cover  ; 
d  d  are  bolts  to  secure  the  cross-pieces  to  the  hangers  a'  by  the 
nuts  h!  li ,  the  bolts  d  d  being  left  long  enough  for  the  cover  e 
to  drop  over  and  be  secured  by  h  h  ;  one  of  these  bolts  being 
large  enough  to  allow  a  hole  through  it  which  will  admit  the 
bow  of  a  padlock.  This  manner  of  supporting  the  machine 
allows  a  ready  adjustment  to  the  height  of  rail. 

The  feed  mechanism  being  a  weight  balance  cannot  fail  to 
feed  or  press  upward  the  cases  ;  the  top  one  impinging  against 
the  rollers  H,  is  thus  always  kept  in  line  with  the  cavities  or 
slots  in  both  sides  of  the  magazine  through  which  the  projector 
and  cases  have  to  pass,  as  well  as  in  perfect  line  for  the  jaws  of 
the  projector  to  enter.  The  power  of  the  weights  is  sutficient 
at  all  times,  whether  one  or  30  torpedoes  are  to  be  supported. 

The  magazine  being  made  water-tight  can  never  freeze  up  ; 
the  entire  machine  is  so  constructed  that  it  is  reliable  under  all 
atmospheric  conditions. 

The  machine  described  has  been  in  constant  use  on  the  New 
\ork  Central  &  Hudson  River  Railroad  in  New  York  since 
July  13,  1891.  It  was  at  first  connected  with  a  switch  signal 
operated  from  the  Forty-ninth  Street  tower,  and  nine  weeks 
later  was  moved  to  the  most  important  signal  station  in  the 
Fourth  Avenue  tunnel,  that  at  Eighty-sixth  Street,  where  it  still 
remains.     During   this   period  no  failure    has    been  recorded 


against  it,  although  over  200  torpedoes  have  been  used.  Com- 
petitive trials  have  shown  that  for  simplicity,  storage  capacity, 
and  certainty  of  feed  and  production  and  freedom  from  clog- 
ging, no  fault  can  be  found  with  the  machine,  and  that  it  needs 
very  little  care  or  lubrication.  It  may  be  stated  that  on  trial  the 
machine  has  been  worked  by  trains  running  from  10  to  40 
miles  an  hour  at  a  distance  of  3,960  ft.  around  two  sharp  curves. 
In  another  experiment  the  machine  was  arranged  to  run  con- 
tinuously for  96  consecutive  hours  and  placed  102  torpedoes 
each  24  hours  without  failure  of  any  kind. 


Baltimore  Notes. 


A  CERTIFICATE  incorporating  the  Baltimore  &  Cumberland 
Railroad  Company  has  been  filed  with  the  Secretary  of  State  at 
Annapolis.  The  company  is  incorporated  under  the  general 
act  of  the  State  of  Maryland,  and  names  the  following  pro- 
moters of  the  enterprise  :  David  L.  Bartlett,  John  A.  Hamilton, 
Bernard  N.  Baker,  H.  Irving  Keyser,  of  Baltimore  City  ; 
Buchanan  Schley,  ol  Hagerstown  ;  Harry  G.  Davis  and 
Thomas  B.  Davis,  of  West  Virginia.  The  capital  stock  is  fixed 
at  $100,000,  with  authority  to  increase  to  §2,000,000  as  the  exi- 
gencies of  the  construction  may  require.  The  projected  road  is 
a  continuation  of  the  West  Virginia  Central  Railroad,  which  is 
operated  from  Davis,  W.  Va.,  to  Cumberland,  Md.,  its  present 
eastern  terminus.  The  Baltimore  &  Cumberland  will  connect 
with  theWest  Virginia  Central  at  or  near  Cumberland,  and  will, 
it  is  said,  be  built  to  Baltimore,  which  will  be  its  seaboard  outlet. 
The  line  will  pass  through  Allegheny,  Washington,  Frederick, 
Carroll  and  Baltimore  counties.  The  incorporation  of  the  road 
is  the  result  of  the  failure  of  the  promoters  to  get  possession  of 
the  Chesapeake  &  Ohio  Canal.  The  route  as  laid  down  is  the 
same  as  that  of  the  Western  Maryland,  and  it  is  thought  by 
many  financial  and  railroad  men  that  the  control  of  the  West- 
ern Maryland  may  be  one  of  the  intentions  of  the  promoters. 
If  that  road  is  not  secured  the  new  line  will  parallel  it  between 
Hagerstown  and  Baltimore. 

The  Baltimore  &  Ohio  Company  has  contracted  with  the 
Baldwin  Locomotive  Works  for  the  construction  of  12  consoli- 
dation, five  passenger,  10  switching  and  13  ten-wheel  engines. 


A  New  Universal  Wood-Worker. 


The  accompanying  illustration  represents  the  latest  improved 
wood  worker,  of  the  Egan  pattern,  which  is  designated  as  No. 
2^2,  and  is  designed  for  heavy  and  light  work,  possessing  all 
the  advantages  of  the  No.  i  and  No.  2  machines,  but  of  greater 
capacity.  It  will  be  found  especially  adapted  to  car  work,  agri- 
cultural work,  general  wood-working  purposes,  and  for  dress- 
ing and  taking  out  of  twist  large  timbers  and  planing  a  right 
angle  at  one  operation.  The  main  head  is  slotted  on  all  four 
sides,  and  19J2  in.  wide,  and,  running  in  connection  with  the 
four-sided  upright  head,  makes  a  very  desirable  machine  for 
general  use,  and  gives  the  very  best  of  satisfaction. 

The  column  is  one  complete  casting  cored  out,  heavily  braced, 
and  with  ample  floor  space,  insuring  steady  running,  free  from 
vibration  when  the  mandrels  are  running  at  high  speed. 

The  tables  are  of  extra  width  and  length,  planed  perfectly 
true,  and  made  with  wide  grooves  to  secure  the  gaining  and 
paneling  frames,  and  exactly  at  right  angles  to  the  cutter  head. 
Either  table  can  be  raised  and  lowered  independent  of  the  other, 
or  they  can  be  raised  and  lowered  together  on  a  circle  of  the 


EXTRA   LARGE  UNIVERSAL  WOOD-WORKER. 

head,  or  straight  op  and  down.  All  of  these  adjustments  are 
made  from  the  working  side  of  the  machine  close  to  the  cutter 
head,  which  allows  the  operator  to  make  the  necessary  adjust- 
ments without  going  to  the  end  of  the  machine. 

The  mandrels  are  of  the  best  quality  of  steel,  running  in  self- 
oiling  boxes  lined  with  Babbitt  metal.     The  main  mandrel  is  of 
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larger  diameter,  with  the  pulley  on  same  running  between  the 
two  back  bearinRS.  The  front  bearing  is  adjustable,  and  can 
be  taken  oil  instantly  when  a  change  ol  heads  is  desired.  This 
mandrel  is  also  fitted  up  with  patent  adjustable  bearings,  by 
which  the  boxes,  with  mandrel  and  head,  are  moved  back  and 
forth  across  the  bed  as  desired,  instead  of  making  the  adjust- 
ments by  means  of  the  fence,  which  will  be  found  a  great  ad- 
vantage and  a  great  saving  in  time. 

The  patent  beveling  fences  are  made  to  adjust  across  the 
t.^bles.  one  fence  placed  over  the  main  head,  and  one  back  of 
the  upright  head.  Hoth  are  made  with  sliding  plates  ;  and, 
when  beveled,  the  lower  part  is  close  to  the  tables  and  so  con- 
structed as  to  have  no  forward  motion.  It  is  also  arranged  to 
take  in  posts  and  springs  for  holding  down  the  stock  while 
being  passed  over  the  cutter  head. 

The  boring  attachment  on  the  opposite  side  is  perfectly  inde- 
pendent in  operation.  Two  men  can  work  the  machine  at  one 
and  the  same  time  without  any  interference.  It  is  capable  of 
doing  all  kinds  of  boring,  routing,  rosette-making,  dovetailing 
table  slides,  and  a  general  run  of  this  kind  of  work. 

The  machine  is  furnished  complete  for  ordinary  work,  such 
as  planing  out  of  wind  up  to  19,'^  in.  wide,  squaring  one 
edge  up  10  4  in.  thick  at  the  one  operation,  and  also  for  surfac- 
ing straight  or  tapering,  beveling,  jointing,  rabbeting,  making 
glue  joints,  either  concave  or  convex  ;  also  circular,  straight 
and  wave  moldings,  chamfering,  routing,  boring,  as  well  as 
gaining,  grooving,  panel-raising,  ripping,  cross-cutting,  rosette, 
cutting,  etc.,  can  be  done  to  advantage  on  this  machine. 

For  information  in  regard  to  this  machine,  application  should 
be  made  to  the  Egan  Company,  Nos.  194-214  West  Front 
Street,  Cincinnati,  O. 


Signals. 

The  Long  Island  Railroad  Company  has  recently  put  in 
operation  a  system  of  block  signals  on  the  section  between 
Long  Island  City  and  Jamaica,  where  the  traffic  of  the  di.ferent 
branches  of  the  road  is  concentrated.  The  blocks  are  some- 
what less  than  a  mile  in  length,  there  being  11  towers  in  a  dis- 
tance of  9  miles.  The  system  in  use  is  one  which  has  been 
modified  by  the  Company's  own  practice  and  arranged  by  its 
engineers. 

Early  in  the  month  it  was  announced  that  the  New  York 
Central  &  Hudson  River  Railroad  Company  had  made  contracts 
for  a  system  of  block  signals  on  the  Sykes  system  to  extend 
from  Yonkers  to  Oscawana,  near  Sing  Sing.  From  Sing  Sing 
to  Peekskill  the  Company  has  been  testing  the  Hall  system,  and 
from  Peekskill  to  Poughkeepsie  a  contract  has  also  been  let  to 
the  Johnson  Signal  Company  for  equipping  the  road  with  the 
Sykes  system,  the  blocks  being  a  little  over  two  miles  apart. 
From  Poughkeepsie  to  Albany  the  Sykes  system  is  also  to  be 
used,  and  bids  have  been  asked  for  for  the  signals  for  that  sec- 
tion. 

West  of  Albany  nothing  has  yet  been  done  ;  but  it  is  stated 
that  the  directors  have  decided  to  adopt  block  signals  for  the  en- 
tire distance  to  Buffalo. 


The  Nichol  Lubricator. 


The  accompanying  illustrations   show  the   Nichol    Gravity 


Fig.  2. 


THE   NICHOL  LUBRICATOR. 

Lubricator,  fig.  i  being  a  longitudinal  section  of  a  journal  box 
provided  with  the  device,  and  fig.  2  a  cross-section. 


It  is  a  mechanical  appliance  for  lubricating  car  journals,  con- 
sisting of  a  frame,  as  shown  in  the  cuts,  by  which  a  felt  pad  is 
held  up  against  the  journal.  This  pad  draws  up  the  oil  from 
the  bottom  of  the  box,  and  tnus  keeps  a  constant  supply  on  the 
surface  of  the  journal.  It  is  shown  so  completely  in  the  draw- 
ings that  little  description  is  needed. 

It  is  simple  and  durable  in  construction,  the  frame  lasting 
indefinitely,  unless  injured  by  breaking  of  box  or  journal,  and 
the  felt  lubricating  paj  will  sustain  several  years'  wear  without 
renewal.  No  waste  is  required,  it  has  no  springs,  is  perfect  in 
action,  requiring  the  minimum  ot  attention,  and  can  be  readily 
adapted  to  any  form  of  box  or  journal. 

The  lubricator  has  been  in  constant  use  on  several  railroads 
for  two  years  past  in  all  temperatures.  One  Superintendent  of 
Motive  Power,  on  whose  toad  it  has  been  in  use,  writes  of 
these  lubricators  that  "  they  worked  very  satisfactorily  in  cold 
weather  or  hot,  and  I  am  satisfied  that,  with  the  care  that  is  usu- 
ally given  to  an  oil-box  packed  with  woollen  waste,  these  lu- 
bricators are  as  good  as  two  to  one  in  favor  of  the  lubricators." 

The  following  test  of  the  Nichol  lubricator  was  made  on  the 
Central  Railroad  of  New  Jersey  from  July  17  to  October  29, 
1S91.  Four  boxes  of  car  No.  4O8  were  lubricated  with  oil  and 
packed  with  waste  in  the  ordinary  way,  and  the  other  four  were 
provided  with  the  Nichol  lubricator.  During  the  above  period 
the  car  ran  18,759  miles.  The  following  shows  the  oil,  waste, 
etc.,  used  : 

FOUR  B0XB5   PACKED   WITH   WASTE. 

65i  lbs.  woolen  waste  ®  .06^ $0.45 

yj^i  qts.  No.  3  oil®  .05 1.88 

$=•33 

FOUR   BOXES  WITH   NICHOL   LUBRICATORS. 

8      new  wicks  @  .05 $0.40 

16^  qts.  No.  2  oil  @  .05 0.83 

Si. 23 
SUMMARY. 
Cost  per  100  miles  for  oil  and  waste 1.24  ct. 

"      "   loo      "      '*    oil  and  wicks  of  lubricator 0.66  ct. 

The  cost  of  lubrication  of  car  No.  494  with  Nichol  lubricators 
from  April  30  to  October  27,  1S91,  during  which  time  the  car 
ran  I7,b90  miles,  was  as  follows  : 

18  new  wicks  @  .05 $o.go 

33X  qts.  No.  3  oil®. 01^ 0.42 

Total   $,.32 

Cost  of  maintaining  per  100  miles 0.74  ct. 

In  this  case,  two  of  the  new  wicks  were  required  to  replace 
two  damaged  by  a  defective  brass. 

These  figures  speak  for  themselves,  showing  remarkable  re- 
sults with  even  the  cheapest  grade  of  oil,  and  require  no  com- 
ment. 

^ . 

A  Model  Municipal  Electric  Lighting  Station. 

It  is  seldom  that  a  central  electric  lighting  station  is  so  com- 
plete in  its  appointments  tnat  there  is  little  or  nothing  to  criti- 
cise or  suggest. 

After  a  thorough  personal  inspection  of  the  different  systems 
operated  in  the  larger  cities  of  the  United  Slates,  the  Allegheny 
City  councils  have  incorporated  all  the  points  of  advantage  of 
each  in  their  own,  and  have,  in  consequence,  a  very  compact 
and  efficient  station. 

It  is  essentially  Westinghouse  throughout,  and  consists  of  a 
series  of  independent  units,  any  one  of  which  may  act  as  re- 
serve without  interfering  with  the  operation  of  the  others.  This 
is  probably  the  only  plan  of  arrangement  that  would  permit  the 
concentration  of  so  much  power  and  capacity  for  lighting  in  so 
small  a  space. 

In  detail,  the  machinery  consists  of  : 

1.  Three  13  and  22  X  13  Westinghouse  compound  engines, 
belted  direct  to  three  1,500-light  Westinghouse  alternating  cur- 
rent incandescent  dynamos,  of  which  two  are  in  general  use, 
while  the  third  is  alternately  used  as  reserve. 

2.  Four  13  and  22  X  13  and  one  10  and  IH  X  10  Westing- 
house compound  engines,  belted  to  nine  65-light  Westinghouse 
alternating  current  arc  dynamos,  of  which  four  units  are  suffi- 
cient for  the  service,  and  the  fifth  acts  as  relay. 

3.  Two  61 3  X  6  Westinghouse  standard  engines,  belted  to 
two  lOO-light  Westinghouse  direct  current  dynamos  for  use  as 
exciters  of  the  field  magnets  of  the  alternating  generators. 

The  engines  are  ranged  in  rows  on  each  side  of  the  room, 
and  are  belted  to  the  dynamos  in  the  center. 

All  this  machinery,  transmitting  1,000  H.P.,  and  with  a 
capacity  for  4,500  incandescent  and  540  arc  lamps,  occupies  a 
floor  space  of  but  56  X  57  ft.  A  6-ton  crane  over  the  dynamos 
and  a  2-ton  traveler  over  each  row  of  engines  insures  prompt- 
ness in  shifting  or  repairing. 
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In  the  boiler-room  the  same  careful  attention  to  details  is 
shown.  Six  100  H.P.  Erie  boilers,  of  which  one  acts  as  re- 
serve, are  fitted  with  Roney  stokers,  and  the  coal  is  loaded 
direct  from  the  car  into  a  tank  traveling  on  an  overhead  rail,  so 
hung  as  to  empty  the  coal  into  the  hoppers  of  the  stokers. 

Two  pairs  of  duplex  pumps  and  three  injectors,  either  of 
which  is  sufficient  for  the  purpose  intended,  are  guarantees 
against  accident  to  the  feed-water  supply. 

The  stokers  are  operated  by  a  4^2  X  4  Westinghouse  stand- 
ard engine,  whose  motion  is  reduced  through  a  screw  gear,  and 
a  second  engine  duplicates  thtf'  first,  and  is  for  use  in  case  of 
accident. 

The  steam  pipe  is  continuous,  and  any  portion  may  be  dis- 
connected without  interfering  with  the  rest  of  the  plant. 

On  the  whole,  this  station  is  well  designed,  well  lighted  and 
well  managed  ;  and,  with  its  interior  finish  of  natural  wood, 
always  kept  carefully  clean,  it  presents  an  air  of  neatness  in 
striking  contrast  to  many  larger  and  more  pretentious  stations. 


Safety  Stop  for  Janney  Couplers. 

The  accompanying  drawings  show  a  safety  stop  devised  to 
prevent  the  trouble  caused  by  the  draw-bar  pulling  out  when 
the  continuous  draft-rigging  is   used.     Where   the  M.   C.   B. 


SAFETY  STOP  FOR  JANNEY  COUPLER. 

draft  gear  is  used  the  block,  as  shown  in  figs,  i  and  2,  is  attached 
to  the  tail  end  of  the  coupler.  The  M.  C.  B.  standard  calls 
for  the  two  holes  which  are  shown,  in  the  first  of  which  fits  the 
boss  of  the  casting.  Through  the  second  hole  is  passed  the 
bolt  which  holds  the  casting  to  the  draw-bar.  In  case  the  head 
of  the  tail  bolt  is  too  long  to  allow  this,  a  strap,  as  shown  in  fig. 
3,  is  used. 

When  the  Graham  draft-rigging  is  applied  it  is  necessary  to 
place  a  casting  across  the  bottom  of  the  draft  timber  to  form  a 
striking  plate  for  the  casting  to  catch  on.  With  this  gear  the 
casting  is  fastened  to  the  bottom  of  the  draw-bar  instead  of  the 
top  as  in  the  other,  being  held  in  position  by  the  small  bolt. 
This  arrangement  is  shown  in  fig.  4. 

It  can  be  readily  seen  that  in  case  of  the  tail  bolt  breaking 
with  either  construction  the  casting  will  prevent  the  draw  bar 
being  pulled  out.  The  arrangement  is  devised  by  the  McCon- 
way  &  Torley  Company,  and  is  furnished  by  that  company  with 
their  couplers,  without  additional  charge. 


General  Notes. 


The  Westinghouse  Air  Brake  Company  has  announced  a  re- 
duction in  the  price  of  its  quick-acting  brakes  for  freight  cars 
from  f45  to  $40  per  set.  The  Company's  increased  facilities 
and  improvements  at  Wilmerding  have  reduced  cost  of  produc- 
tion. 

In  consequence  of  confusion  arising  from  similarity  in  names 
of  competing  heating  companies,  the  Baker  Heater  Company 
has  sold  its  business  to  William  C.  Baker,  and  all  business  will 
hereafter  be  transacted  in  his  name.  All  orders  will  be  filled  by 
him,  and  the  business  will  be  can  led  on  as  heretofore,  except 


that  the  same  will  be  in  the  name  of  William  C.  Baker,  who  has 
no  connection  with  any  other  concern  bearing  the  name  Baker. 
Mr.  Baker's  long  experience  and  success  in  the  heater  business 
is  well  known. 

The  Baldwin  Locomotive  Works,  in  Philadelphia,  have  late- 
ly completed  a  compound  locomotive  of  the  Vauclain  four-cyl- 
inder type,  which  is  to  be  submitted  to  careful  tests  under  the 
charge  of  a  committee  of  the  Master  Mechanics'  Association. 
It  is  a  ten-wheel  engine,  with  six  drivers  72  in.  in  diameter  and 
a  four-wheel  truck  with  wheels  33J4'  in.  in  diameter.  The  cyl- 
inders are  id  in.  and  24  in.  in  diameter  and  24  in.  stroke.  The 
driving-wheel  base  is  12  ft.  6  in.,  and  the  total  wheel-base  24 
ft.  2  in.  The  boiler  is  of  the  straight-top  pattern,  62  in.  in 
diameter,  and  has  270  tubes  2  in.  in  diameter  and  14  ft.  long  ; 
the  working  pressure  will  be  180  lbs.  The  fire-box  is  10  ft. 
long  and  34  in.  wide  inside.  The  weight  is  133,000  lbs.,  of 
which  100,000  lbs.  are  on  the  drivers.  The  tender  is  carried  on 
eight  36-in.  wheels  ;  the  tank  will  hold  3,600  gallons  of  water. 

The  Detroit  Dry  Dock  Company,  Detroit,  Mich.,  has  three 
steel  and  two  wooden  steamers  under  contract.  The  latest  con- 
tract is  for  a  steel  passenger  boat  165  ft.  long,  35  ft.  beam  and 
9  ft.  b  in.  deep  ;  the  engines  will  be  triple-expansion,  with 
cylinders  16  in.,  24  in.  and  3S  in.  in  diameter  and  24  in.  stroke, 
and  the  boat  is  expected  to  make  18  miles  an  hour. 

The  Ferracute  Machine  Company,  of  Bridge- 
ton,  N.  J.,  manufacture  a  great  variety  of  presses, 
dies,  and  other  sheet-metal  tools.  They  have 
during  the  past  two  years  built  a  number  ot  heavy 
presses  which  are  especially  adapted  for  railroad 
work.  Among  others  are  a  large  line  of  double- 
column  presses  built  from  both  heavy  and  light 
patterns,  and  both  with  and  without  gearing, 
which  can  be  used  to  advantage  in  cutting  out 
various  large  articles,  in  shearing,  punching, 
flanging  and  punching  rows  of  holes  in  sheets, 
etc.  There  is  a  considerable  line  of  work  in  car 
and  railroad  shops,  boiler  shops,  etc.,  where 
such  machinery  can  be  used  to  much  better  ad- 
vantage than  the  old-fashioned  single  punches. 
They  have  recently  much  increased  their  plant. 
They  also  build  a  special  line  of  punching  and 
shearing  presses  with  a  fly-wheel  at  the  back, 
which  are  of  excellent  design,  very  massive  and 
strong  in  all  their  parts,  and  which  can  be  used 
not  only  for  shearing  and  punching,  but  for  cut- 
ting out  various  parts  in  thick  metals.  Their 
machinery  is  fitted  up  with  forged  steel  shafts, 
hardened  bolts  and  nuts,  and  with  a  new  form 
of  automatic  clutch  and  graduated  adjustment 
for  slide-bars  or  rams,  and  other  improvements. 
They  have  also  just  introduced  a  new  line  of 
cutting  presses  for  lighter  metals  which  are  very 
handsome  in  design  and  simple  in  their  opera- 
tion. Among  other  large  presses  recently  built 
by  them  is  an  immense  cutting  press  for  the 
Edison  General  Electric  Company,  which  weighs  21,000  lbs. 
and  measures  100  in.  between  columns,  also  four  very  large 
shearing  and  punching  presses  with  attachments  for  the  Penn- 
sylvania Steel  Company. 

The  shops  of  the  American  Bridge  &  Iron  Company  at 
Roanoke,  Va.,  include  a  main  shop,  210  X  75  ft.  ;  a  templet 
shop,  70  X  20  ft  ;  a  foundry,  125  X  50  ft.  and  a  machine  shop, 
160  X  50  ft.,  besides  the  engine-house,  storehouse  and  other 
smaller  buildings.  The  Company  now  has  contracts  on  hand 
for  several  railroad  bridges,  a  number  of  highway  bridges,  and 
for  all  the  ironwork  of  a  new  blast  furnace. 

An  ingot  of  nickel-steel  weighing  95,000  lbs.,  to  be  used  in 
the  manufacture  of  armor-plates,  was  cast  in  the  open-hearth 
department  of  the  Bethlehem  Iron  Works,  at  South  Bethlehem, 
recently.  It  was  47  in.  thick  and  90  in.  wide,  and  the  mold 
in  which  it  was  cast  weighed  56  tons.  The  ingot  will  be  forged 
into  armor-plate,  which  will  be  used  on  the  battle-ship  Maine, 
now  being  built  at  the  Brooklyn  Navy  Yard. 

The  Pittsburgh  Bridge  Company  has  been  awarded  the  con- 
tract for  the  iron  and  steel  work  on  the  new  Union  passenger 
station  at  St.  Louis.  The  cost  for  this  portion  of  the  structure 
alone  will  be  nearly  8350,000.  The  depot  roof  will  cover  a 
space  of  424,200  square  feet,  said  to  be  the  largest  area  ever 
covered  for  railroad  terminal  purposes  under  one  roof  in  the 
world. 

A  RECENT  notice  in  our  columns  stated  that  the  Continental 
Iron  Works,  Brooklyn,  N.  Y.,  had  made  a  large  sale  of  their 
celebrated  corrugated  furnaces  to  J.  T.  Ryerson  &  Sons,  through 
Messrs.  Fraser  &  Chalmers,  of  Chicago.     This,  we  are  later 
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informed,  is  partly  incorrect.  The  furnaces — there  were  eight 
o(  them — were  for  Messrs.  Fraser  &  Chalmers,  of  ChicaEo,  and 
the  order  was  placed  through  Messrs.  J.  'f .  Ryerson  iS:  Sons, 
who  are  agents  of  the  Continental  Iron  Works. 

The  Phixni.x  Bridge  Company,  Phcinixvllle,  Pa.,  is  building 
two  iron  viaducts  lor  the  Elmira,  Cortland  &  Northern  Rail- 
road, to  replace  old  structures.  One  of  them  is  800  ft.  long 
and  150  ft.  high  at  the  highest  point  ;  the  other  is  700  ft.  long 
and  50  ft.  high. 

The  Baldwin  Locomotive  Works,  Philadelphia,  recently  re- 
ceived an  order  for  20  locomotives  for  the  Lehigh  Valley  Rail- 
road, in  addition  to  20  which  are  now  under  construction. 

Thk  Pittsburgh  Locomotive  Works  are  building  20  locomo- 
tives for  the  Manhattan  Elevated  Railroad  in  New  York.  They 
are  Forney  engines  of  the  standard  Manhattan  type. 

''  The  Pennsylvania  Railroad  Company's  late  order  for  new 
freight  cars  was  distributed  as  follows  :  Michigan  Car  Com- 
pany. Detroit,  750  ;  Peninsular  Car  Company,  Detroit,  750  ; 
Erie  Car  Works,  Erie,  Pa.,  500  ;  Buffalo  Car  Company,  Buffalo, 
N.  Y.,  500  ;  Barney  &  Smith  Manufacturing  Company,  Day- 
ton, O.,  ;oo  ;  Murray,  Dougal  iS:  ftompany,  Milton,  Pa.,  "ioo  ; 
Terre  Haute  Manufacturing  Company,  Terre  Haute,  Ind.,  500  ; 
making  4,000  cars  in  all. 

The  N.  \V.  Talcott  Axle  Works,  at  Brightwood  (Spring- 
field) Mass.,  have  recently  added  to  their  business  the  forg- 
ing of  anchors.  A  separate  building  40  X  60  ft.  is  set  apart 
for  this  work  ;  it  has  seven  forges  and  a  steam  hammer,  and 
facilities  for  making  the  largest  anchors,  weighing  5.000  lbs. 
each.  About  six  tons  per  week  can  be  turned  out.  There  are 
at  present  only  two  private  establishments  in  the  country  where 
large  anchors  are  made — the  Talcott  Works  and  a  forge  at  Cam- 
den, Me. —although  there  are  anchor  plants  in  some  of  the 
navy  yards.  The  Talcott  Works  are  now  turning  out  about 
four  tons  of  anchors  per  week,  in  addition  to  all  their  other 
work. 

The  Consolidated  Car  Heating  Company,  Albany,  N.  Y., 
furnished  to  railroad  companies  13,459  steam  couplers,  459 
complete  car  equipments,  and  162  locomotive  equipments  during 
the  year  iSgi.  The  car  equipments  included  99  to  the  Old 
Colony,  175  to  the  Boston  &  Maine,  45  to  the  Canadian  Pacific, 
64  to  the  Concord  &  Montreal,  and  an  average  of  10  a  month 
to  the  Wagner  Palace  Car  Company.  On  January  i  the  Con 
solidated  Company  had  on  hand  to  be  filled  orders  for  130  com- 
plete car  equipments.  It  is  announced  that  the  Wagner  Com- 
pany has  adopted  the  improved  commingler  (McElroy)  system 
as  well  as  the  Sewall  Coupler. 

The  Baldwin  Locomotive  Works  in  Philadelphia  some  time 
ago  adopted  the  system  of  subdivided  power,  and  substituted  a 
number  of  quick-acting  engines  for  those  formerly  used.  They 
have  now  no  less  than  18  Westinghouse  engines  in  use,  most 
of  them  of  the  compound  type. 

The  St.  Charles  Car  Company,  St.  Charles,  Mo.,  has  under 
construction  four  passenger  coaches  for  the  Des  Moines  & 
Northwestern  ;  four  circus  cars  for  Ringland  Brothers  ;  10 
large  caboose  cars  for  the  Wabash  Railroad  and  too  bo.x  cars  for 
the  Pocahontas  Short  Line.  The  shops  are  very  busy  on  these 
and  other  orders,  including  a  number  of  freight  cars  for  the 
Missouri  Pacific. 

An  excellent  example  of  the  use  of  subdivided  power  is  found 
in  the  new  Spreckels  refinery  in  Philadelphia.  There  are  no 
less  than  67  steam-engines  in  this  plant,  and  61  of  these  are 
Westinghouse  engines  of  various  sizes. 

The  Marinette  Iron  Works.  West  Duluth,  Minn.,  are  build- 
ing triple-expansion  engines  for  a  new  boat  now  under  con- 
struction by  the  American  Steel  Barge  Company.  The  engines 
will  have  cylinders  20  in.,  32  in.,  and  54  in.  in  diameter  and 
42  in.  stroke.  The  propeller  will  be  solid,  12  ft.  6  in.  in  diam- 
eter and  16  ft.  pitch. 

The  Iowa  Iron  Works,  at  Dubuque,  la.,  which  is  to  build 
Torpedo  boat  No.  2,  has  decided  to  put  in  the  Thornycroft 
boilers  of  the  same  type  as  those  in  the  Cus/iing,  but  somewhat 
larger.  The  engines  of  the  new  boat  will  be  required  to  de- 
velop about  500  H.P.  more  than  those  of  the  dishing,  as  the 
boat  is  somewhat  larger. 

The  firm  of  Nassau  &  Kuhn,  conducting  the  Charles  C. 
Phillips  Company  in  Philadelphia,  has  been  dissolved.  Mr. 
James  Nassau  has  bought  the  plant  and  business  of  the  Phillips 
Company,  and  will  continue  the  manufacture  of  varnishes  and 
japans  as  heretofore.     Mr,  Henry  J.  Kuhn  has  associated  him- 


self with  the  Flood  &  Conklin  Company  in  Newark,  N.  J.,  in 
the  same  business. 

The  American  Steel  Wheel  Company  has  purchased  a  laige 
tract  of  land  at  the  new  station  knmvn  as  Garwood,  on  the 
Central  Railroad  of  New  Jersey,  and  purposes  establishing 
there  a  large  manufacturing  town.  A  considerable  part  of  the 
tract  will  be  used  for  their  own  extensive  worlds  and  the  rest  of 
it  will  be  given  over  to  other  companies.  It  is  understood  that 
the  Hall  .Signal  Company  has  already  made  arrangements  to 
establish  its  works  on  a  part  of  the  tract.  The  property  pur- 
chased includes  300  acres,  and  is  well  located  (or  the  establish- 
ment of  the  town. 


PERSONALS. 


Clement  F.  Street,  recently  Chief  Draftsman  of  the  Cfii- 
cago,  Milwaukee  &  St.  Paul  Railway,  is  now  Mechanical  Editor 
of  the  Railuay  Rtvieiv,  of  Chicago. 

Samuki,  A.  Bfi.\RnsLEV,  of  Uiica.  has  been  appointed  a  mem- 
ber of  the  New  York  Railroad  Commission,  in  place  of  William 
E.  Rogers,  whose  term  has  expired. 

E.  P.  Lord  has  been  appointed  Superintendent  of  Motive 
Power  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Rail- 
road, with  office  at  Indianapolis,  Ind.  He  succeeds  F.  P. 
Boatman,  resigned. 

Chief  Engineer  George  W.  Melville,  U.  S.  N.,  has  been 
appointed  Chief  of  the  Bureau  of  Steam  Engineering  for  a  sec- 
ond term  ;  a  well-earned  tribute  to  his  successful  administra- 
tion of  the  Bureau  during  the  past  four  years. 

John  E.  Sanford,  of  Taunton,  has  been  appointed  a  mem- 
ber of  the  Massachusetts  Railroad  Commission,  to  succeed 
George  G.  Crocker.  He  is  a  lawyer  and  has  been  for  three 
years  past  Chairman  of  the  Harbor  and  Land  Commission. 

The  following  promotions  in  the  United  States  Engineer 
Corps  are  announced  :  Major  Garrett  J.  Lydecker  to  be 
Lieutenant-Colonel  ;  Captain  John  C.  Mai.lov  to  be  Major  ; 
First  Lieutenant  George  W.  Gotthals  to  be  Captain  ; 
Second  Lieutenant  Henry  Gervey  to  be  First  Lieutenant. 

Major  H.  D.  Bulkley,  a  well-known  expert  accountant,  has 
been  appointed  Comptroller  of  the  Baltimore  &  Ohio  Company, 
appointment  taking  effect  January  i,  1892.  He  will  have  the 
general  supervision  of  the  accounting  of  the  several  depart- 
ments, and  a  special  supervision  of  the  accounting  of  the  sub- 
sidiary companies. 

Henry  E.  Weisgerber,  formerly  General  Foreman  of  the 
Baltimore  &  Ohio  shops  at  Wheeling,  W.  Va.,  has  been  ap- 
pointed General  Manager  of  the  Wheeling  &  Elm  Grove  Rail- 
road, a  narrow-gauge  road  running  from  Wheeling  to  Elm 
Grove  Park,  a  distance  of  seven  miles.  Charles  Hirsch  is 
his  successor  as  General  Foreman  of  the  Wheeling  shops. 

Professor  Lewis  M.  Haupt,  of  the  University  of  Penn- 
sylvania, has  been  appointed  a  member  of  the  Ship  Canal 
Commission  of  Pennsylvania,  succeeding  the  late  John  M. 
Goodwin.  Professor  Haupi's  reputation  as  an  engineer  is 
well  known,  and  he  has  made  a  special  study  of  canals  and 
waterways,  making  his  appointment  a  most  appropriate  one. 

George  G.  Crocker  has  resigned  his  position  as  a  member 
of  the  Railroad  Commission  of  Massachusetts.  His  term  ex- 
pired a  year  ago,  but  he  has  remained  in  office,  the  Executive 
Council  having  refused  10  confirm  Mr.  Smith,  who  was  nomi- 
nated bv  the  Governor  to  succeed  him.  Mr.  Crocker  has  been 
an  excellent  and  capable  officer,  and  retires  with  a  very  good 
reputation. 

W.  J.  Dale,  Jr.,  of  Andover,  has  been  appointed  a  member 
of  the  Massachusetts  Railroad  Commission  to  succeed  E.  W. 
Kinsley,  deceased.  Mr.  Dale  is  a  farmer  and  merchant,  and 
recently  completed  a  term  as  Assistant  Postmaster  of  Boston  ; 
he  has  an  excellent  reputation  for  intelligence  and  energy. 
His  appointment  was  made  under  the  law  which  requires  one 
member  of  the  Commission  to  be  a  business  man. 

The  President  has  made  the  following  appointments  of  mem- 
bers of  the  Interstate  Commerce  Commission  :  William  R. 
Morrison,  of  Illinois,  whose  term  had  expired,  reappointed 
for  another  term  ;  James  W.  McDill,  of  Iowa,  to  succeed 
Judge  Thomas  M.  Cooley,  resigned  ;  William  M.  Lindsey. 
of  Kentucky,  to  succeed  the  late  Walter  L.  Bragg.  Mr.  Lind- 
sey is  a  lawyer  and  has  served  as  a  Judge  of  the  Court  of  Ap- 
peals of  his  Stale.     Mr.  McDill  is  also  a  lawyer  ;  he  has  been 


96 


THE    RAILROAD    AND 


[February,  i8g2. 


on  the  bench  and   in   Congress,  and  served  two  terms  on  the 
Iowa  Railroad  Commission. 


OBITUARY. 

A.  G.  D.\RWIN,  who  died  at  Glen  Ridge,  N.  J.,  January  21, 
aged  64  .years,  was  largely  interested  in  the  Strong  Locomo- 
tive, the  Lappin  Brake  Shoe,  and  several  other  manufacturing 
companies.     He  was  well  known  among  railroad  men. 


Rear-Admiral  C.  R.  P.  Rodgers,  who  died  in  Washington, 
January  8,  aged  72  years,  had  served  continuously  in  the  Navy 
since  1S33.  He  served  through  the  Mexican  War,  and  during 
the  late  war  took  a  prominent  part  in  the  operations  of  the 
Southern  coast.  He  served  one  term  as  Chief  of  the  Bureau  of 
Yards  and  Docks,  and  also  one  term  as  Superintendent  of  the 
Naval  Academy  at  Annapolis.  He  was  retired  in  1881.  In 
18S5  he  was  appointed  a  delegate  from  the  United  States  to  the 
International  Conference  held  in  Washington  to  agree  on  a 
prime  meridian,  and  was  chosen  to  preside  over  the  Conference. 


William  F.  Turreff  died  in  New  York,  January  18,  after  a 
short  illness,  of  pneumonia.  He  was  57  years  old.  At  an 
early  age  he  began  work  as  a  machinist,  and  after  a  number  of 
years  spent  on  various  Western  lines  he  became  Division  Mas- 
ter Mechanic  on  the  Cleveland,  Columbus,  Cincinnati  &  Ind- 
ianapolis Railroad,  and  later  Superintendent  of  Motive  Power 
of  the  whole  road.  A  few  months  ago  he  resigned  that  position 
to  accept  the  office  of  Assistant  Superintendent  of  Motive  Power 
of  the  New  York,  Lake  Erie  &  Western.  Mr.  Turreff  was 
highly  esteemed  both  personally  and  as  a  capable  olBcer  ;  he 
was  widely  known  and  had  many  friends. 


RoswF.LL  B.  Mason,  who  died  in  Chicago.  January  2,  aged 
86  years,  was  born  in  New  York,  and  commenced  work  as  an 
assistant  in  one  of  the  engineer  corps  on  the  Erie  Canal.  He 
was  for  several  years  connected  with  the  Morris  C&nal.  in  New 
Jersey,  and  afterward  was  employed  on  the  Housatonic,  the 
New  York  &  New  Haven  and  the  Vermont  Valley  Railroads. 
In  1851  he  went  to  Illinois  as  Chief  Engineer  on  the  Illinois 
Central,  and  after  the  completion  of  that  road  was  employed  on 
some  other  railroad  lines  and  on  the  Illinois  &  Michigan  Canal. 
He  was  Mayor  of  Chicago  at  the  time  of  the  great  fire,  and  the 
work  done  by  him  in  that  emergency  is  still  remembered.  He 
retired  from  business  some  years  ago. 


General  Montgomery  C.  Meigs,  who  died  in  Washington, 
January  2  aged  75  vears,  was  born  in  Augusta,  Ga.,  and  gradu- 
ated from  West  Point  in  1836.  He  was  at  first  attached  to  an 
artillery  regiment,  but  in  1837  was  transferred  to  the  Engineer 
Corps,  in  which  he  served  24  years.  He  was  employed  in  the 
construction  of  several  of  the  old  forts  on  the  seaboard  and  the 
lakes,  and  in  1852  was  assigned  to  duty  on  the  Washington 
Aqueduct,  the  survey  and  location  of  which  was  largely  his 
work.  He  won  a  high  reputation  from  his  designs,  which  in- 
cluded the  famous  Rock  Creek  and  Cabin  John  bridges.  He 
was  also  for  a  time  in  charge  of  the  extension  of  the  Capitol, 
including  the  building  of  the  great  dome.  When  the  war 
began,  in  i85i,  he  was  appointed  Quartermaster  General,  and 
served  in  that  capacity  until  iSyS,  when  he  was  placed  on  the 
retired  list,  having  reached  the  limit  of  age  prescribed  by  law. 
His  services  in  organizing  the  department  and  meeting  the  re- 
quirements made  upon  it.  especially  in  the  early  part  of  the 
War.  when  the  Army  was  increasing  at  an  e.vtraordinary  rate, 
entitled  him  to  a  high  place  in  the  history  of  the  period.  After 
the  War  he  visited  Europe  twice,  in  1867  on  a  furlough  for  his 
health,  and  in  1875-76  on  a  special  mission  to  study  European 
army  organizations.  In  1876  he  served  on  the  commission  ap- 
pointed to  report  on  the  reoreanization  of  the  Army.  Since  his 
retirement  he  has  had  charge  of  the  building  of  the  Pension 
Office  in  Washington.  General  Meigs  had  a  high  reputation 
as  an  engineer  and  as  a  student  of  military  science  ;  he  was  a 
Regent  of  the  Smithsonian  Institution  and  a  member  of  the 
National  Academy  of  Sciences  and  of  other  scientific  bodies. 


Edward  Nichols,  President  of  the  Brooks  Locomotive 
Works,  died  in  Dunkirk,  N.  Y.,  January  6.  aged  41  years.  The 
cause  of  his  death  was  pneumonia,  which  resulted  from  exposure 
during  the  fire  at  the  Locomotive  Works  on  the  night  of  Jan- 
uary 31.  Mr.  Nichols  was  born  in  Middlebury,  Vt.,  and  grad- 
uated from  the  Rensselaer  Polytechnic  Institute,  at  Troy,  in 
1871.  For  a  short  time  he  was  instructor  in  chemistry  in  the 
Institute,  and  afterward  traveled  for  some  time  in  Europe,  study- 
ing and  perfecting  his  knowledge  of  mining  and  metallurgical 
engineering.     He  was  a  member  of  the  Reception  Committee 


of  the  American  Institute  of  Mining  Engineers  during  the  Cen- 
tennial, in  1876.  and  was  afterward  for  some  time  in  the  Bethle- 
hem Iron  Works  and  in  the  iron  works  at  Lewistown,  Pa. 
About  1879  he  became  associated  with  some  gentlemen  from 
Troy  and  Philadelphia  in  establishing  a  blast  furnace  in  North- 
ern Georgia.  He  was  in  charge  of  this  for  several  years  and 
also  for  a  time  served  as  State  Geologist  of  Georgia.  In  1S83 
he  removed  to  Columbus,  O.,  and  was  shortly  afterward  mar- 
ried to  Miss  Jessie  Brooks,  daughter  of  the  late  H.  G.  Brooks. 
His  wife,  however,  died  two  years  later,  leaving  her  husband 
a  young  son. 

In  1SS5  Mr.  Nichols  became  Vice-President  of  the  Warren- 
Scharf  Asphalt  Paving  Company  of  New  York,  but  two  years 
later  he  gave  up  this  position  and  was  elected  President  of  the 
Brooks  Locomotive  Works  on  the  death  of  Mr.  H.  G.  Brooks. 
Since  then  he  has  been  at  the  head  of  the  Works,  and  has  shown 
himself  conspicuously  fitted  for  the  position.  He  was  highly 
esteemed  by  his  friends  and  neighbors,  and  at  their  repeated 
solicitation  served  as  Councilman  from  the  Second  Ward  of 
Dunkirk,  and  took  a  prominent  part  in  securing  some  impor- 
tant improvements  in  the  city.  He  was  also  at  the  head  of  the 
Young  Men's  Building  Association,  and  took  a  prominent  part 
in  many  efforts  for  the  pubUc  welfare. 

Mr.  Nichols'  death  will  be  deeply  regretted  by  all  who  knew 
him,  as  well  as  his  immediate  associates,  and  his  early  death 
has  cut  short  a  life  which  promised  to  be  one  of  the  highest 
usefulness. 


.PROCEEDINGS   OF  SOCIETIES. 


American  Society  of  Naval  Engineers. — The  annual  meet- 
ing was  held  at  the  Navy  Department  in  Washington,  Decem- 
ber 22.     The  Secretary's  report  showed  nearly  400  members. 

Papers  were  read  on  Drainage  for  Ships,  by  Passed  Assistant 
Engineer  Worthington.  and  on  Electric  Light  Appliances,  by 
Passed  Assistant  Engineer  G.  W.  Baird. 

The  following  olBcers.were  elected  for  the  ensuing  year: 
President.  Chief  Engineer  David  Smith  ;  Secretary  and  Treas- 
urer. Passed  Assistant  Engineer  Walter  MrFarland  ;  Members 
of  Council,  Passed  Assistant  Engineers  H.  Webster,  F.  H. 
Bailey  and  W.  F.  Worthington. 


New  England  Railroad  Club. — At  the  regular  meeting, 
in  Boston,  December  g.  the  subject  for  discussion  was  Tools  for 
Railroad  Shops  :  it  was  opened  by  Mr.  E.  E.  Davis,  who  spoke 
of  the  advantages  of  special  tools,  and  the  waste  and  loss  caused 
by  keeping  in  use  old  tools,  when  better  types  had  been  devised 
for  doing  the  same  work.  Other  speakers  generally  agreed  with 
these  views. 


American    Society  of   Civil    Engineers.— At  the  regular 

meeting  of  December  16  the  Secretary  announced  the  deaths 
of  two  members,  John  Lockwood  and  Colonel  William  E. 
Merrill. 

A  paper  on  the  Red  Rock  Cantilever  Bridge,  by  S.  M. 
Rowe,  S.  W.  Robinson  and  H.  H.  Quimby  was  read  and  briefly 
discussed. 


At  the  regular  meeting  in  New  York,  January  6,  there  was  a 
discussion  on  Mr.  Waddell's  paper  on  Disputed  Points  in  Bridge 
Designing.  Papers  were  read  by  Mr.  R.  B.  Stanton  on  the 
Canons  of  the  Colorado  River,  and  by  Major  A.  F.  Sears  on 
Railroads  in  Peru.  The  discussion  was  on  the  availability  of 
the  caflons  for  railroad  location. 

The  following  elections  were  announced  : 

Members  :  James  W.  Deen,  Salida,  Col.  ;  William  M.  Gor- 
don. Albemarle,  N.  C.  ;  Herbert  F.  Northrup,  Traverse  City, 
Mich. 

Associate  Jl/embers  :  Charles  A.  Cockroft,  Syracuse,  N.  Y.  ; 
William  H.  Converse.  Chattanooga,  Tenn.  ;  Alexander  Potter, 
Rome.  N.  Y.  ;  F.  Rosenberg.  Pueblo,  Col.  ;  Albert  Smith, 
Washington,  Pa.  ;   Howard  J.  Cole,  New  York. 

The  programme  for  the  annual  meeting  stated  that  the  meet- 
ing was  to  begin  at  10  o'clock  on  Wednesday,  January  20,  at 
which  session  the  annual  reports  were  made,  officers  elected, 
reports  of  committees  presented  and  discussed,  time  and  place 
for  the  next  Convention  considered,  general  business  transacted. 

Lunch  was  served  at  the  Society  House  at  13.30  o'clock,  and 
the  session  resumed  in  the  afternoon. 

On  the  evening  of  Wednesday  the  meeting  was  continued. 
During  the  evening  the  Elevated  Railroad  in  St.  Louis  was 
described  by  Mr.  Robert  Moore,  and  a  description  of  the  New 
Passenger  Elevators  and  Iron  Viaduct  of  the  North  Hudson 
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Company  Railway,  at  Weehawken,  N.  J.,  was  given  by 
Messrs.  George  H.  Blakcley  and  Mr.  Thomas  E.  Brown,  Jr. 
These  (iescriptions  were  illustrated  by  the  slereopticon. 

On  Thursilay.  January  21,  there  was  an  excursion.  The 
points  visited  were  :  The  New  Passenger  Elevators  and  Iron 
Viaduct  of  the  North  Hudson  Company  Railroad,  bv  invitation 
of  Mr.  Charles  B.  Brush,  Chief  Engineer  ;  Mr.  Thomas  E. 
Brown,  Jr. ,  Consulting  Engineer,  and  Mr.  George  H.  Blakelev, 
Engineer  for  Che  Contractors.  To  those  who  so  desired  time 
was  given  to  visit  the  Reservoir  and  High  Service  Tower  of  the 
Hackensack  Water- Works,  also  by  invitation  of  Mr.  Brush. 

The  party  then  proceeded  by  special  steamer  (lunch  being 
served  during  this  trip>  to  the  Brooklyn  Navy  Yard  where,  by 
the  courtesy  of  Captain  Henrv  Erben,  U.  S.  N.,  Commandant 
Navy  Yard  and  Station,  the  following  interesting  work  was  in- 
spected :  The  armored  cruisers  Maine  and  C'luintiali,  now  un- 
der construction  ;  the  new  doubleturreted  armoreJ  ship  Mian- 
tonomah  ;  the  machine  and  boiler  shops,  in  which  were  found 
two  pairs  of  marine  engines  building  for  the  cruisers  Cituiniiali 
and  Ralei;^h,  and  the  Ordnance  Shops. 

In  the  evening  a  reception  for  gentlemen  was  held  at  the 
House  of  the  Society,  and  at  21.30  o'clock  supper  was  served. 

The  otiicers  elected  are  :  President.  Mendes  Cohen,  Balti- 
more ;  Vice-Presidents  (two  years'),  Samuel  Whinery,  Charles 
B.  Brush  ;  (one  year),  Samuel  M.  Gray,  John  MrLeod  ;  Secre- 
tary, Francis  Collingwood  ;  Treasurer,  John  Bogart. 


Iowa  Civil  Engineers  and  Surveyors'  Society. — The  an- 
nual meeting  began  in  Burlington,  la.,  December  29,  with  a 
good  attendance.  Correspondence  from  absent  members  and 
suggestions  for  work  and  legislative  rules  were  read  by  the  Sec- 
retary, Mr.  Seth  Dean,  and  President  Tschirgi  being  unavoid- 
ably absent,  his  address  was  read  by  the  Secretary. 

Professor  L.  Higgins  read  a  paper  on  needed  changes  in  the 
laws  relating  to  County  Surveyors.  Papers  on  Permanent 
Reference  Marks,  by  C.  W.  Bisbee.  and  on  Clay  for  Brick  Mak- 
ing, by  W.  Steyh,  were  read  and  discussed. 

On  the  second  day  the  Report  of  the  E.xecutive  Committee 
was  read  and  approved.  A  very  interesting  paper  was  ne.xt  read 
by  G.  Davis,  C.E.,  on  Iron.  The  paper  was  lengthy  and  ex- 
plained quite  fully  the  methods  of  manufacturing  this  metal  for 
the  different  purposes  for  which  it  is  used. 

The  Report  of  the  Committee  on  Practical  Work  was  an  an- 
swer to  the  several  questions  that  had  been  referred  to  them. 

J.  M.  Brown,  C.E.,  next  read  a  paper  on  the  cost  of  earth- 
work, giving  an  analysis  of  the  elements  entering  into  the  prob- 
lem under  the  different  methods  of  handling,  bv  both  drag  and 
wheel  scrapers  ;  also  by  wagons  and  by  cars,  with  steam  shovel 
for  loading. 

Papers  were  next  read  by  the  Secretary,  as  follows  :  Tide 
Lands  of  the  Columbia  River,  by  A.  B.  Little.  C.E.;  Trials  of  a 
County  Surveyor,  by  D.  O.  Potter  ;  Title  by  Adverse  Possession, 
by  Seth  Dean  ;  Calculating  Overhaul,  bv  R.  G.  Brown.  Mr. 
Brown  also  furnished  a  supplemental  article  to  his  paper  pub- 
lished last  year  on  the  Measurement  of  Earthwork  :  also  an  ex- 
planation of  the  principles  of  the  "  Kite"  race  track.  Edward 
M.  Gilchrist,  C.E.,  furnished  a  paper  on  the  subject  of  Relative 
Economy  of  Wood  -'.r.  Iron  for  Truss  Bridges  in  Iowa.  A  dis- 
cussion followed  the  reading  of  each  of  these  papers  which  was 
quite  generally  participated  in  by  the  members  present. 

Amendments  to  the  constitution  were  proposed  changing  the 
time  of  annual  meeting  to  the  third  Wednesday  in  January  ; 
also  that  the  Executive  Committee  take  the  necessary  steps  to 
have  the  Society  legally  incorporated. 

The  following  named  parties  were  elected  for  officers  for  the 
next  year  :  President,  William  Sleyh,  C.E.,  Burlington  ;  Vice- 
President,  J.  H.  Cole.  Keokuk  ;  Secretary  and  Treasurer.  Seth 
Dean.  Glenwood  ;  Directors.  F.  A.  Macdonald  and  J.  D. 
Wardle.  Cedar  Rapids. 

The  following  named  parties  were  appointed  on  the  various 
committees  : 

Committee  on  Legislation.  Professor  L  Higgins  ;  M.  R. 
Laird,  Des  Moines  ;   Edward  M.  Gilchrist.  Keokuk. 

Committee  on  Practical  Work,  J.  S.  RatcMT,  Waukon  ;  W. 
L.  Breckenridge.  Burlington  :  J.  M.  Brown,  Cedar  Rapids. 

A  memorial  to  the  Iowa  members  of  Congress,  asking  in  sub- 
stance for  their  support  of  a  measure  transferring  the  work  of 
internal  improvements  from  the  Secretary  of  War  to  the  Secre- 
tary of  Agriculture  was  passed. 

The  question  of  selecting  the  place  for  the  next  annual  meet- 
ing was,  on  motion,  left  to  be  determined  bv  a  letter  ballot. 

After  passing  a  vote  of  thanks  to  the  city  officers  and  the 
members  of  the  Commercial  Club  and  the  citizens  of  Burlington 
for  favors  shown  them,  the  Convention  adjourned,  thus  closing 
the  best  and  most  interesting  sessiin  the  Society  has  ever  held. 

After  adjournment  an  excursion  to  various  places  of  interest 
was  enjoyed  by  many  of  the  members. 


Michigan  Engineering  Society.— The  thirteenth  annual 
convention  was  to  be  held  in  Grand  Rapids,  January  19,  20 
anil  21.  The  programme  included  papers  by  members  as  fol- 
lows ;  George  S.  Pietson,  A  Method  of  Sewage  Disposal  ; 
J.  H.  Forstcr,  Hydrographic  Surveying  ;  A.  L.  Reed.  Develop- 
ment of  VVaterBearing  Strata,  for  Irrigation  ;  S.  E.  Jarvis, 
Pneumatic  Street  Railway  Propulsion  ;  Professor  W.  H.  Petlee. 
Building  Stones  of  Michigan  ;  A  Recent  Decision  of  the  Su- 
preme Court  of  the  United  States  on  the  Ownership  of  Lake 
Beds  ;  E.  H.  Mumford.  Notes  in  a  Rolling  Mill  ;  E.  W.  Muen- 
scher.  Easement  Curves,  and  numerous  others.  A  large  at- 
tendance was  expected,  and  careful  arrangements  had  been 
made  for  the  meeting.  

American  Forestry  Association.— At  the  annual  meeting 
which  was  held  in  Washington,  December  29  and  30,  the  Secre- 
tary's report  showed  progress  in  the  work.  The  chief  eflfort  of 
the  year  has  been  to  secure  the  r<  scrvation  of  portions  of  the 
public  timber  lands  under  the  act  passed  by  the  last  Congress, 
and  the  Association  has  succeeded  in  having  several  reserva- 
tion': already  made,  and  examination  is  now  being  made  of 
other  tracts. 

The  report  of  the  Executive  Committee,  which  was  read  by 
Professor  B.  E.  Fernow.  called  attention  to  the  growing  needs 
for  forest  reservations,  and  stated  that  the  necessity  of  preserv- 
ing as  well  as  setting  aside  those  reservations  has  been  recog- 
nized. A  bill  has  been  prepared  to  be  submitted  to  Congress 
providing  for  the  division  in  the  general  land  office  with  a  com- 
petent chief  and  assistants  and  a  force  of  superintendents  and 
forest  rangers  to  prevent  encroachments. 

The  Association  approved  these  reports,  and  adopted  a  memo- 
rial to  the  President  and  Congress  in  favor  of  carrying  out  the 
recomnT'ndalions. 

The  following  officers  were  elected  for  the  ensuing  year  : 
President,  William  Alvord.  San  Francisco  ;  Recording  Secre- 
tary, Dr.  N.  H.  Eggleston.  Washington  ;  Corresponding  Secre- 
tary! Edward  A.  Bowers.  Washington  ;  Treasurer,  Dr.  Henry  N. 
Fisher.  Philadelphia  ;  Executive  Committee,  Professor  B.  E. 
Fernow.  General  J.  Grant  Wilson,  Colonel  E.  T.  Ensign.  H.  B. 
Ayres,  Warren  Higby  and  Henry  Pellew. 

Boston  Society  of  Civil  Engineers.— At  the  regular  meet- 
ing in  Boston,  January  iS,  the  subject  for  discussion  was  Gov- 
ernment in  Large  Cities.  It  was  opened  by  President  F.  P. 
Stearns  by  a  brief  address,  and  papers  were  then  read  on  the 
Methods  of  Municipal  Government  in  various  cities  as  follows  : 
Philadelphia,  Professor  Dwight  Porter  ;  St.  Louis,  Mr.  Robert 
Moore  ;  Boston,  City  Engineer  William  Jackson  :  New  York, 
Francis  M.  Scott;  Providence,  Cily  Engineer  J.  H.  Shedd  ; 
Buffalo  E.  B.  Guthrie.  The  lis^  was  concluded  by  a  paper  on 
the  Municipal  Government  of  Paris  by  Mr.  H.  D.  Woods. 

New  England  Waterworks  Association.— The  Associa- 
tion held  a  regular  meeting  at  Young's  Hotel.  Boston,  on  Jan- 
uary 13,  with  about  75  members  and  visitors  present.^  The 
usual  dinner  was  follo%ved  bv  a  business  meeting  at  2.30  o'clock, 
with  President  H.  G.  Holden  in  the  chair  and  W.  H.  Richards 
ActingSecretarv.  A  letter  was  read  from  W.  M.  Hawes.  Water 
Commissioner  of  Fall  River.  Mass.,  conveying  his  thanks  and 
expressing  his  appreciation  of  the  Christmas  remembrance 
sent  him  by  the  Association  as  a  token  of  esteem. 

The  President  then  introduced  Reuben  Shirreffs,  Second- 
Assistant  Engineer  of  the  East  lersey  Water  Company,  who 
read  a  paper  describing  the  works  of  the  East  Jersey  Water 
Company  for  supplying  the  city  of  Newark,  N.  J.  This  paper 
was  illustrated  with  lantern  views,  showing  the  different  features 
of  the  dams,  riveted  pipe  line,  etc  ,  and  was  afterward  informally 
discussed  by  Desmond   Fi'zGerald.  H.  G.  Holden.  and  others. 

The  following  members  were  elected  :  RtsiJent.  attivt  : 
Frederic  I.  Winslow,  Boston  ;  G.  O.  Sanders,  Hudson,  N.  H.; 
John  F.  Sprinefield,  Rochester    N.  H. 

Associate  :  George  K.  Paul,  Boston. 

Engineers'  Club  of  Cincinnati.— The  fourth  annual  meeting 
was  held  December  iS.  Messrs.  Charles  E.  Lindsay,  H.  H. 
Hankcns,  Charles  F.  Koch  and  James  A.  Stewart  were  elected 
members. 

Resolutions  on  the  death  of  Colonel  W.  E.  Merrill,  who  was 
one  of  the  founders  of  the  Club  and  its  first  President,  were 
adopted.  The  Secretary  presented  his  report  showing  105 
members,  an  increase  of  9  during  the  year.  The  Treasurer  s 
report  was  also  submitted. 

The  following  officers  were  elected  for  1S92  :  President, 
Samuel  Whinery  ;  Vice-President,  Laiham  Anderson  ;  Sec- 
retary and  Treasurer,  J.  F.  Wilson  ;  Directors,  W.  B.  Rug- 
gles.'H.  J.  Stanley,  E.  A.  Hill.  .   . 

The  retiring  President  read  a  very  interesting  report  giving 
a  general  r6sum6  of" Engineering  progress  in  1S91. 
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Engineers'  Club  of  Philadelphia. — At  the  annual  meeting 
in  Philadelphia,  January  16,  Mr.  Wilfred  Lewis,  the  President, 
delivered  his  annual  address,  referring  to  the  growth  and  pros- 
perity of  the  Club  during  the  past  year. 

It  was  reported  that  the  total  number  of  members  was  421. 
There  had  been  a  large  increase  In  attendance  at  meetings  and 
in  the  number  of  papers  presented  for  reading. 

The  officers  chosen  for  the  following  year  were  :  President, 
James  Christie  ;  Vice-Presldenis,  Frederick  H.  Lewis  and 
Pedro  G.  Salom  ;  Secretary,  John  C.  Trautwine,  Jr.;  Treas- 
urer, T.  Carpenter  Smith  ;  Directors,  John  E.  Codman,  George 
V.  Cresson,  Strickland  L.  Kneass,  Wilfred  Lewis,  H.  W. 
Spangler,  David  Townsend. 


Engineering  Association  of  the  South.— The  regular  meet- 
ing, December  12,  was  held  in  the  new  rooms  in  Nashville, 
Tenn.,  lor  the  first  time.  Several  applications  for  membership 
were  received.  The  Secretary  presented  the  specifications  gov- 
erning the  competition  for  the  cash  piize  of  ^i  000  offered  by 
the  Board  of  Public  Works  of  DuUuh,  Minn.,  for  the  best  plans 
for  a  drawbridge  across  the  ship  canal  at  that  place. 

Professor  Olln  H.  Landreth  brought  up  for  consideration  the 
question  of  Instituting,  under  the  auspices  of  the  Association,  a 
competitive  trial  of  machinery  used  in  highway  building — such 
as  graders,  ditchers,  surfacers,  rock-crushers,  steam  and  horse 
rollers,  etc.  After  an  extended  discussion  by  Messrs.  E.  C. 
Lewis,  Hunter  McDonald  and  W.  H.  Lyle,  which  In  the  main 
was  favorable  to  the  enterprise,  a  committee  was  appointed  by 
the  Chair  to  investigate  and  report  at  the  next  regular  meeting 
the  feasibility  of  instituting  the  competitive  trial  proposed. 
Messrs.  Olin  H.  Landreth,  W.  G.  Kirkpatrick  and  J.  A.  Fair- 
leigh  comprised  the  committee. 


Montana  Society  of  Civil  Engineers. — The  annual  meet- 
ing was  held  In  Helena,  Mont.,  January  9.  The  retiring  Presi- 
dent, Mr.  E.  H.  Wilson,  delivered  his  annual  address.  Re- 
ports were  presented  on  Improvements  to  the  Public  Surveys 
and  on  the  Engineering  Congress  at  the  Columbian  Exposition. 

The  reports  of  the  Secretary  and  Treasurer  were  read,  and 
showed  thai  the  Society  is  financially  in  a  prosperous  condi- 
tion. The  election  of  officers  resulted  as  follows  :  President, 
Colonel  Walter  W.  De  Dacey,  of  Helena  ;  First  Vice-Presi- 
dent, Albert  B.  Knight,  of  Butte  ;  Second  Vice-President,  J.  S. 
Keerl,  of  Helena  ;  Secretary  and  Librarian,  F.  D.  Jones,  of 
Helena  ;  Treasurer.  A.  S.  Hovey,  of  Helena  ;  Trustee,  Elliott 
H.  Wilson,  of  Butte. 

The  meeting  was  concluded  by  a  banquet  In  the  evening. 

Engineers'  Club  of  St.  Louis. — At  the  annual  meeting,  De- 
cember 2,  the  reports  showed  a  total  of  136  resident  and  45 
non  resident  members  and  i  honorary  member.  There  were 
ig  meetings  held  last  year,  at  which  20  papers  were  read  ;  a 
number  of  papers  are  already  promised  for  1892.  The  expenses 
were  $1,554. 

The  officers  for  1892  are:  Presld;nt,  I.  B.  Johnson  ;  Vice- 
President,  B.  L.  Crosby  ;  Secretary,  Arthur  Thatcher  ;  Treas- 
urer, C.  W.  Melcher  ;  Librarian,  R.  E.  McMath  ;  Directors, 
George  Burnett  and  B.  H.  Colby. 


Civil  Engineers'  Society  of  St.  Paul. — The  annual  meeting 
was  held  In  St.  Paul,  January  4.  Mr.  Alfred  Jackson  was 
elected  a  member. 

The  following  officers  were  elected  for  1892  :  President,  E.  E. 
Woodman  :  Vice  President,  J.  D.  Estabrook  ;  Secretary,  C.  L. 
Annan  ;  Treasurer,  A.  O.  Powell  ;  Librarian,  A.  Miinster  ; 
Representative  In  Board  of  Managers  of  Association  of  En- 
gineering Societies,  C.  J.  A.  Morris. 


Western  Society  of  Engineers. —The  twenty-third  annual 
meeting  was  held  January  o,  in  the  Sherman  House,  Chicago. 
Of  the  206  votes  cast  for  President — partly  by  letter — Isham 
Randolph  received  100  ;  J.  F.  Wallace,  84,  and  L.  P.  More- 
house, 22.  President  L.  E.  Cooley  decided  that  Mr,  Randolph 
had  received  a  majority  of  the  votes  properly  cast  but  this  de- 
rision was  overruled  on  an  appeal.  Accordingly,  the  President 
will  be  chosen  at  the  February  meeting,  Mr.  Coolev  holding 
over  until  then.  The  officers  chosen  were  :  First  Vice-Presi- 
dent. E.  C.  Carter,  Chicago  ;  Second  Vice-President,  Professor 
Ira  O.  Baker,  Champaign,  III.;  Secretary  and  Treasurer,  John 
W.  Weston  (re-elected)  ;  one  Trustee,  Charles  L.  Stroble.  The 
membership  Is  now  405,  an  increase  of  67  during  the  year. 
After  the  election  a  dinner  was  served  and  speech-making  was 
indulged  in. 


New  York  Railroad  Club.— At  the  regular  meeting,   De- 
cember 17,  15  new  members  were  elected. 


A  paper  was  read  by  Mr.  W.  G.  Berg,  Principal  Assistant 
Engineer,  Lehigh  Valley  Railroad,  on  Coaling  Stations  for 
Locomotives.  Mr.  Berg  was  followed  by  Mr.  H.  A.  Ains- 
worth,  who  described  the  Clifton  chute.  There  was  a  brief 
discussion,  during  which  a  letter  from  Mr.  A.  J.  Swift,  Chief 
Engineer,  Delaware  &  Hudson  Canal,  was  read,  speaking  very 
highly  of  the  Clifton  chute  in  service  on  that  road. 

Mr.  Ennis,  Master  Mechanic,  New  York,  Susquehanna  & 
Western,  brought  up  the  question  as  to  whether  or  not  there 
should  be  a  labor  charge  made  for  putting  on  a  brake-shoe  or 
putting  In  a  brass  on  a  foreign  car.  The  following  resolution 
was  adopted  ;  That  there  should  be  no  labor  charge  made  for 
putting  on  a  brake-shoe  or  putting  In  a  brass  In  a  foreign  car, 
and  that  a  modification  to  this  efftct  should  be  made  in  Rule  8  of 
the  Interchange  rules.  It  was  also  voted  that  r)ther  railroad  clubs 
should  be  notified  of  this  action  of  the  New  York  Railroad  Club 


Texas  Railroad  Club. — This  Club  was  organized  at  Fort 
Worth,  Tex.,  November  16,  when  the  following  officers  were 
chosen  :  President,  John  F.  White  ;  Vice-President,  A.  S. 
Douglas  ;  Treasurer,  Robert  E.  Masters  ;  Secretary,  Thomas 
A.  Kuntz  ;  Directors,  W.  P.  SIddons,  William  O'Herin, 
Thomas  Inglls,  J.  J.  Ryan  and  James  McGee.  The  Secre- 
tary's address  is  at  Fort  Worth,  Tex. 


American  Society  of  Mechanical  Engineers. — The  Secre- 
tary has  issued  a  pamphlet  giving  a  full  account  of  the  meeting 
to  be  held  in  San  Francisco  in  May  next,  and  of  the  excursions 
proposed  in  connection  with  that  meeting.  From  this  members 
who  desire  to  attend  can  ascertain  ttie  expense  of  the  trip,  how 
much  ground  they  will  be  able  to  cover,  with  many  other  inter- 
esting points. 

♦ 

NOTES  AND  NEWS. 


Aluminium. — Professor  J.  W.  Langley  has  prepared  an  alloy 
of  aluminium  and  titanium,  which  is  as  hard  as  the  hardest 
steel,  but  has  a  specific  very  little  above  that  of  pure  aluminium. 
The  proportion  of  titanium  in  the  alloy  is  somewhat  less  than 
10  per  cent.  ;  a  larger  proportion  was  found  to  make  the  metal 
too  brittle.  The  Pittsburgh  Reduction  Company  is  now  mak- 
ing this  alloy. 

A  life-boat  of  aluminium  has  been  made  at  Stralsund,  Ger- 
many, and  some  experiments  with  it  will  be  made  by  the  Ger- 
man Navy.  Its  lightness  is  a  great  advantage,  if  its  other  quali- 
ties prove  good. 

Steam  Pipes. — Exposed  pipes  are  great  consumers  of  heat. 
Some  time  ago  It  was  calculated  that  a  foot  of  2-in.  pipe  carry- 
ing 60-lbs.  steam  pressure  left  uncovered  cost  a  dollar  a  year, 
and  the  figure  is  not  far  out  of  the  way.  It  is  better  economy 
to  get  a  good  covering  for  steam  pipes  than  to  burn  coal  to 
make  up  the  loss  in  heat. 

Ventilation  of  Railroad  Tunnels. — An  ingenious  method  of 
extracting  the  foul  air  and  products  of  combustion  from  under- 
ground railroads — or,  rather,  of  preventing  their  entry  into  the 
tunnels — has  been  devised  by  Mr.  Chris  Anderson,  of  Leeds, 
and  tried  recently  on  a  portion  of  the  Metropolitan  Railroad. 
The  object  in  view  is  effected  by  making  a  connection  between 
the  smoke-box  of  the  moving  locomotive  and  a  stationary  flue 
connected  with  exhausting  apparatus.  To  this  end  a  rectangular 
tube,  having  at  intervals  valves  opening  downward  on  its  top 
side,  is  fixed  between  the  rails.  One  end  of  this  tube  as  now 
laid  is  closed,  while  the  other  end.  half  a  mile  away,  is  connect- 
ed with  a  Root's  blower  driven  by  a  small  engine.  The  loco- 
motive, which  is  one  of  the  company's  ordinary  passenger  en- 
gines, is  fitted  with  a  long  sliding  box,  which  is  open  on  the 
underside  and  is  carried  beneath  the  engine.  This  slider  is 
connected  at  its  front  end  by  a  down  chimney  with  the  smoke- 
box  of  the  engine.  There  is  a  valve  in  this  chimney,  and  an- 
other In  the  ordinary  funnel  of  the  engine,  both  being  worked 
by  a  hand  lever,  and  being  so  arranged  that  on  opening  one  the 
driver  closes  the  other.  Thus,  when  the  train  is  In  the  tunnel  the 
products  of  combustion  can  be  directed  into  the  tube,  and  when 
In  the  open  they  can  be  allowed  to  pass  through  the  funnel  into 
the  air.  The  slider  glides  freely  on  the  top  of  the  rectangular 
tube,  and  it  has  a  rib  running  centrally  Its  whole  length,  which, 
as  It  passes  over  each  valve,  presses  down  a  projection  on  it 
and  opens  It.  The  distances  between  the  valves  and  the  length 
of  the  central  rib  of  the  slider  are  so  relatively  proportioned 
that  a  valve  Is  always  open  to  admit  the  products  of  combustion 
to  the  tube. — Practical  Engineer,  London. 

An  African  Tunnel. — The  Laing's  Nek  Tunnel,  on  the  ex- 
tension of  the  Natal  Railroad,  in  South  Africa,  has  lately  been 
completed.  It  is  2,300  ft.  long,  and  was  cut  chiefly  through  a 
hard  blue  shale,  with  occasional  veins  of  harder  rock. 
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New  Lake  Freight  Steamers. — It  is  announced  that  the 
Anchor  Line  has  let  contracts  for  three  new  freight  iteameis, 
which  will  carry  2,700  torn  each  on  15 '2  ft.  draft.  They  will 
cost  about  $178,000  each,  and  will  be  built  respectively  by  the 
Union  Dry  Dock  Company  at  Buffalo,  the  Globe  Iron  Works 
at  Cleveland  and  the  Detroit  Dry  Dock  Company  a(  Detroit. 


instances  were  founded  on  clay  and  grave!,  the  area  of  the 
foundations  being  increased,  and  in  two  other  cases  piles  were 
driven  through  clay  until  hard  material  was  reached. 
..The  towers  were  made  of  the  same  length  on  the  top  as  the 
panel  in  the  spans  between  them,  in  order  to  make  the  floor 
system  uniform  ;  in  the  direction  of  the  bridge  the  batter  was 


A  [NEW  ;lake  freight  steamer. 


The  general  plan  is  shown  in  the  accompanying  sketch,  from 
the  Marine  A'tvit-u. 

A  new  feature  in  the  boats,  which  are  to  be  duplicates  in  all 
respects,  wiih  the  exception  of  probably  a  slight  difference  in 
the  proportion  of  engines,  is  the  absence  of  sheer  in  their  con- 
struction. They  will  be  built  without  any  sheer — that  is,  they 
will  be  the  same  deptn  at  ends  as  in  the  middle,  and  the  gun- 
wale will  be  a  bevel  line.  In  this  there  is  said  to  be  a  saving 
of  Si 2.000  to  $15,000  on  boats  of  this  class.  The  boats  are  to 
be  275  ft.  keel,  40  ft.  beam  and  26  ft.  depth  from  base  line  to 
top  of  spar  deck  beams  at  side.  The  boats  to  be  built  by  the 
Globe  Company,  of  Cleveland,  and  the  Detroit  Dry  Dock  Com- 
pany, will  be  engined  Dy  those  companies  ;  but  H.  G.  Trout  & 
Company,  of  Buffalo,  will  build  the  engines  for  the  steamer  to 
be  built  by  the  Union  Dry  Dock  Company,  and  the  Lake  Erie 
Boiler  Works,  also  of  Buffalo,  will  build  the  boilers.  The  en- 
gines to  be  built  by  Trout  will  be  20,  33  and  54  in.  X  45  in. 
stroke.  The  two  boilers  will  be  12  ft.  long  and  14  ft.  diameter, 
to  be  allowed  160  lbs.  of  steam.  The  boats  will  have  steam 
capstans,  windlasses,  steerers  and  line  shafting  for  hoisting 
purposes,  together  with  electric  lighting  plants  and  all  modern 
arrangements  lor  rapid  work  in  port. 

The  Marent  Gulch  Viaduct. — An  interesting  paper,  recent- 
ly read  before  the  American  Society  of  Civil  Engineers  by  Mr. 
George  S.  Morison,  describes  this  viaduct,  which  was  designed 
by  him,  and  which  was  built  to  replace  a  wooden  structure. 
The  change  was  made  because  it  was  not  considered  safe  in  the 


I  in  48,  while  the  side  batter  was  i  in  6,  which  made  the  high 
towers  31  ft.  3  in.  X  S3  ft.  2  in.  at  the  base.  The  spans  are 
deck  truss,  pin  connected.  There  is  a  complete  iron  floor,  the 
floor-beams  resting  on  top  of  the  chords  and  the  stringers  on 
top  of  the  floor-beams.  The  wooden  floor  is  laid  on  the 
stringers.  The  total  weight  of  material  in  the  structure  was 
1,673.039  lbs.,  of  which  868,351  lbs.  were  in  the  towers,  the  bal- 
ance in  the  substructure  and  flooring.  The  iron  work  was  fur- 
nished by  the  Union  Bridge  Company,  with  the  exception  of  a 
number  of  eye-bars,  which  were  made  by  the  Passaic  Rolling 
Mill  Company.     The  total  cost  of  the  bridge  was  $153,362. 

A  Japanese  Mountain  Railroad. — A  new  mountain  rail- 
road, to  connect  Karuisawa  with  Yokohama,  is  under  construc- 
tion over  the  Usui  Mountain  in  Japan.  The  road  is  7.3  miles 
long,  and  has  21  tunnels,  the  total  length  of  which  is  12,200  ft. 
The  heaviest  grades  are  352  ft.  to  the  mile,  and  the  line  will  be 
worked  on  the  Abt  rack-rail  system. 

A  Swedish  Railwray  Project  One  Hundred  Years  Ago.— 
Close  upon  40  years  before  Stephenson's  victory,  a  Swedish  en- 
gineer, Karl  Hogstrom  by  name,  not  only  constructed  a  loco- 
motive on  similar  lines  to  the  one  of  Trevithick  and  Vivian, 
but  also  conceived  a  plan  of  a  regular  railroad.  His  first 
notion  was  that  his  locomotive  should  be  used  on  ordinary 
roads,  but  soon  realizing  the  inburniountable  difficulties  attend- 
ing this  style  of  locomotion,  he,  in  the  year  1791,  brought  oui 
his  railroad  scheme.     The  rails  were  to  be  of  cast  iron  and  per- 
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dry  climate  of  Montana  to  retain  so  important  a  bridge  in  wood, 
where  it  was  liable  at  any  time  to  be  destroyed  by  fire  and  to 
interrupt  seriously  the  traffic  of  the  road. 

The  general  plan  is  shown  in  the  accompanying  illustration. 
The  viaduct  consists  of  five  spans,  each  116  ft.  8  in.  long,  two 
towers,  each  measuring  23  ft.  4  in.  on  top,  and  four  girder  spans 
of  30  ft.  each,  making  the  total  length  of  the  structure  796  ft.  8 
in.  The  total  height  from  the  top  of  the  masonry  to  the  top  of 
the  stringer  at  the  highest  side  of  the  central  tower  is  201  ft.  9 
in.  The  viaduct  is  straight,  but  is  built  on  a  grade  of  1.96  per 
cent. 

The  substructure  consists  of  two  small  abutments  and  24 
small  piers.     They  are  generally  founded  upon  rock,  but  in  two 


fectly  smooth,  and  in  order  to  prevent  derailment  the  wheels 
were  to  have  a  projecting  edge.  Convinced  of  the  insufficiency 
of  friction  between  the  smooth  wheels  and  rails  for  the  pro- 
pelling of  heavy  trains,  Hogstrom  proposed  that  a  toothed 
wheel  on  his  locomotive  should  work  on  a  central  toothed  bar 
or  rail  placed  between  the  other  rails — a  plan  which  of  late  has 
been  adopted  in  several  instances  where  the  gradient  has  been 
eiceptionah  Hogstrom's  plan  was  laid  before  several  scientists, 
who  were  unanimous  in  denouncing  it  as  utter  madness,  as  it 
was  absurd  to  imagine  that  a  carriage  could  ever  be  propelled 
by  steam  alone.  The  plan  was  entirely  shelved,  and  nothing 
more  appears  to  be  known  as  to  the  fate  of  Hogstrom,  who 
afterward  went  abroad. — London  Engineering. 
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The  Twyford  Viaduct. — The  accompanying  illustration, 
from  the  London  Engineer,  shows  a  viaduct  recently  built  to 
carry  the  Didcot,  Newbury  &  Southampton  Railroad  over  the 
valley  of  the  Itchen  River,  near  Twyford,  England.  The  via- 
duct has  34  arches,  33  of  them  being  30  ft.  span  with  a  rise  of 
10  ft.,  and  one,  across  the  Itchen,  50  ft.  span  and  14  ft.  rise. 
Three  of  the  arches  are  on  the  north  side  of  the  river,  and  29 
—divided  into  three  groups,  two  of  ten  and  one  of  nine  open- 
ings—on  the  south  side.     The  block  piers  dividing  the  groups 


saloon,  containing  accommodation  for  captain,  oflScers  and  a 
limited  number  of  passengers.  The  crew  are  berthed  in  a  large 
deckhouse  abaft  the  foremast,  and  the  petty  officers'  and 
apprentices'  berths  and  messroom  are  in  the  deckhouse  aft  of 
same.  In  the  forecastle  a  large,  airy  room  is  set  apart  as  a 
hospital. 

Her  after  mainmast,  which  is  the  largest  of  the  five,  is  167 
ft.  above  the  deck.  The  length  of  the  lower  yards  is  82  ft.,  of 
the  upper  from  75  to  77  ft.     Her  bowsprit  is  50  ft.  long.     The 
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are  26  ft.,  the  river  piers  12  ft.  and  the  others  g  ft.  each.  The 
foundations  rest  partly  in  gravel  and  partly  in  the  chalk,  solid 
bottom  being  reached  at  a  depth  of  fronr  8  ft.  to  16  ft. 

The  arches  and  parapets  are  of  solid  brickwork  ;  the  piers  and 
the  rest  of  the  masonry  are  of  concrete  faced  with  brick.  The 
concrete  was  formed  of  clean  washed  gravel  and  sand  in  the 
proportion  of  five  of  gravel  and  one  of  sand  to  one  of  Portland 
cement.  In  building,  after  the  concrete  foundation  had  be- 
come set,  a  course  of  brick  headers  was  laid  round  the  pier  on 
the  face  line,  and  on  the  top  of  this  four  other  courses  of  stretch- 
ers, 15  in.  total  height.  After  an  interval  of  one  day,  into  the 
space  behind  this  skin  was  placed  the  cement  concrete,  and 
brought  up  to  a  level.  This  was  then  allovved  to  rest  another 
day,  and  then  a  similar  operation  of  five  courses  of  brickwork 
with  concrete  backing  was  repeated,  and  so  on  until  complete  ; 
at  a  height  of  every  3  ft.  two  courses  of  bricks  were  carried 
through  the  work.  No  casing  or  supports  were  used  or  re- 
quired to  the  brick  lace,  great  care  being  taken  in  levelling  in  the 
concrete  behind,  and  a  perfect  face  was  maintained  throughout. 

The  Largest  Sailing  Ship. — The  largest  sailing  ship  in  the 
world,  the  France,  was  built  last  year  by  David  &  William 
Henderson,  Meadowside,  Partick.  Scotland.  She  is  of  steel 
and  will  form  an  important  acquisition  to  the  mercantile  fleet 
of  France,  in  which  country  she  is  owned.  Her  dimensions 
are  360  ft.  long  by  48  ft.  9  in.  broad  and  30  ft.  deep.  Her 
gross  tonnage  is  about  3,750  tons,  with  a  dead-weight  carrying 
capacity  of  6,150  tons.  In  these  and  all  other  particulars  she 
is  much  larger  than  anv  other  sailing  vessel  afloat  ;  her  sails, 
which  were  made  in  France,  present  an  area  of  no  less  than 


SAILING  SHIP  "LA   FRANCE." 

46,000  sq.  ft.  She  is  rigged  as  a  five-masted  bark,  and  in  order 
to  cope  with  the  immense  size  of  her  sails  and  spars,  her  rigging 
is  of  the  most  complete  description,  fitted  with  all  the  most 
modern  and  improved  appliances  for  their  easy  handling.  The 
vessel  will  be  principally  engaged  in  the  nitrate  trade.  In 
order  to  preserve  the  nitrate  solution,  which  is  formed  in  large 
quantities,  and  which  is  usually  discharged  overboard,  tanks 
are  fitted  in  the  hold,  thus  insuring  the  shippers  against  loss 
resulting  from  this  waste.     The  poop  is  fitted  with  a  handsome 


fifth  mast  was  said  by  the  captain  to  assist  the  working  of  the 
ship  greatly,  as  she  tacked  very  easily.  On  her  first  voyage, 
which  was  from  Cardiff  to  Rio  Janeiro,  she  reached  a  speed  of 
I2i  knots  an  hour.  She  was  then  laden  with  6,000  tons  of 
coal.  The  France  arrived  in  San  Francisco  last  month  from 
Newcastle  with  a  full  cargo  of  soft  coal. 

Other  large  sailing  ships  are  the  Liverpool,  333  ft.  long  ;  the 
Palgrave,  3,078  tons  register.  Within  two  years  Arthur  Sewell 
&  Company,  Bath,  Me.,  have  built  and  launched  three  large 
wooden  ships,  the  Shenandoah,  3.407  tons  gross  and  3,258  net  ; 
Rappahannock,  3,185  gross  and  3,054  net;  and  the  Susque- 
hanna, 2,740  gross  and  2,629  ^^^'  The  Susquehanna,  just 
completed,  and  which  has  been  the  only  wooden  ship  on  the 
stocks  in  the  United  States  the  past  summer,  represents  some 
thing  like  $140,000,  will  carry  with  ease  4,000  tons  of  freight, 
and  will  be  ready  for  sea  this  month.  Captain  Joseph  E. 
Sewall  will  be  the  commanding  officer,  and  will  take  her,  as 
soon  as  loaded,  from  New  York  to  San  Francisco. — American 
Shipbuilder. 

The  Chignecto  Ship  Railroad. — It  is  stated  that  Mr. 
Ketchum,  the  Engineer  of  the  Chignecto  Ship  Railroad,  is  now 
in  London,  and  will  make  an  attempt  to  secure  Government 
aid  for  the  completion  of  this  work.  About  $3,500,000  have 
been  expended  on  the  railroad,  and  §1,500,000  more  are  needed 
for  its  completion. 

Flying  Machines. —  Mr.  Ma.xim.  the  inventor  of  the  Maxim 
gun,  speaking  at  a  meeting  of  the  English  Aeronautical  Society 
recently,  explained  the  progress  he  had  made  with  his  experi- 
ment to  produce  a  machine  by  which  it  will  be  possible  to  in- 
troduce aerial  navigation.  He  has  already  spent  j^io.ooo  on 
these  experiments,  and  has  arrived  at  such  important  results 
that  he  regards  it  as  certain  that  in  the  near  future  he  will 
achieve  success. 

Mr.  E.  F.  Frost,  of  West  Wratting  Park,  Cambridgeshire, 
gave  a  detailed  description  of  a  flying  machine,  the  construction 
of  which  he  has  been  engaged  on  tor  many  years,  after  much 
study  of  birds.  He  produced  one  of  the  feathers  of  one  of  his 
wings,  which,  though  weighing  only  a  few  ounces,  is  10  or  12 
ft.  long. 

At  the  close  of  the  address  a  brief  discussion  took  place.  Sir 
James  Douglas  described  some  of  the  results  stated  by  Mr. 
Maxim  as  most  astounding,  and  as  showing  the  practicability 
of  aerial  navigation. 

A  Mississippi  Steamer. — One  of  the  latest  types  of  Mis- 
sissippi River  steamboats  is  the  T.  P.  Leathers,  just  completed 
for  the  trade  between  New  Orleans  and  Vicksburg.  The 
Leathers  is  a  stern  wheeler,  and  is  226  ft.  long,  40  ft.  beam  and 
6  ft.  6  in.  depth  of  hold.  The  wheel. is  26  ft.  in  diameter  and  21 
ft.  face,  and  is  driven  by  two  horizontal  engines  having  cylin- 
ders 20  in.  in  diameter  and  7  ft.  stroke.  There  are  three  boilers 
42  in.  in  diameter  and  34  ft.  long,  each  having  two  flues.  The 
cabin  is  on  the  upper  deck  and  has  accommodations  for  a  num- 
ber of  passengers.] 
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The  article  for  this  montti  in  tiie  Practical  Railroad  In- 
formation Series  is  necessarily  omitted,  Dr.  Dudley  being 
absent  on  a  short  trip  to  Bermuda,  taken  to  secure  rest 
after  a  long  period  of  hard  and  unremitting  work.  Our 
re.iders,  we  are  sure,  will  hope  with  us  that  he  may  return 
from  his  well-earned  vacation  thoroughly  rested  and  re- 
freshed. 

A  LETTER  from  Mr.  David  Joy  reminds  us  of  a  slight 
mistake  made  in  the  description  of  the  new  ferry-boat  Cin- 
cinnati in  the  December  number  of  the  Journal.  The 
valves  of  the  Cincinnati' s  compound  engines  are  not 
worked  by  an  adaptation  of  the  Marshall  radial  gear,  as 
then  stated,  but  by  the  Joy  valve  gear,  which  is  well  known 
and  much  used  in  marine  work. 


The  advantage  of  the  double  bottom  for  war-ships  had 
a  striking  illustration  in  the  accident  to  the  British  ship 
Victoria  at  Malta.  Had  it  not  been  for  the  second  or  in- 
side shell  the  Victoria  would  certainly  have  gone  to  the 
bottom  and  become  a  total  loss. 


The  cruiser  now  building  at  the  yard  of  Harrison  Lor- 
ing,  in  Boston,  will  be  named  the  Marblehead.  after  the 
town  of  that  name  in  Massachusetts.  This  is  the  third 
and  last  of  the  2,000-ton  cruisers  ;  the  other  two  were  re- 
cently launched  from  the  Columbian  Iron  Works,  in  Balti- 
more, and  were  named  respectively  Detroit  and  Mont- 
gomery. 

No  names  have  yet  been  selected  for  the  fast  triple- 
screw  cruiser,  No.  12,  now  well  advanced  at  the  Cramp 
yard  in  Philadelphia,  or  for  the  sister  cruiser.  No.  13,  on 
which  work  has  been  begun  at  the  same  yard.  They  are, 
with  the  exception  of  the  harbor-defense  ram,  the  only 
important  new  ships  not  yet  named. 


The  Table  of  Locomotive  Returns  is  omitted  from  the 
present  number,  as  it  has  been  found  that  sufficient  time 
has  not  been  allowed  for  all  the  reports  promised  to  come 


in.  The  table,  however,  will  appear  in  the  next  number 
of  the  Journal  in  an  improved  form,  and  with  a  number 
of  important  roads  added  to  the  lict  given  in  the  Novem- 
ber table. 

No  less  than  four  bridges  are  proposed  over  the  East 
River  between  New  York  City  and  the  Long  Island  shore, 
and  the  rival  projects  are  now  before  the  New  Yoik  Leg- 
islature. The  East  River  Bridge  Company  proposes  to 
build  two,  one  from  Broadway,  Brooklyn,  to  a  point  near 
Delancey  -Street  in  New  York,  and  one  from  Bridge  Street 
in  Brooklyn  to  the  same  point  in  New  York  as  the  first. 
The  New  York  &  Long  Island  Bridge  Company  has  its 
plan,  now  of  some  years'  standing,  for  a  bridge  from 
Hunter's  Point,  crossing  over  Blackwell's  Island  and 
ending  at  a  point  near  Thirty-eighth  Street  on  the  New 
York  side.  Finally  the  Manhattan  &  Long  Island  Bridge 
Company  wants  a  chaiter  to  build  a  bridge  from  some 
point  in  Harlem  at  the  upper  end  of  the  city,  crossing 
Ward's  Island  and  ending  at  Astoria  on  the  Long  Island 
side. 

It  is  not  at  all  probable  that  any  of  these  projects  will 
make  much  advance  this  year  ;  but  a  second  bridge  over 
the  East  River  is  needed  and  will  be  built  before  very 
long.  

The  United  States  Geological  Survey  has  received  a  dis- 
tinguished acknowledgment  of  foreign  appreciation,  the 
French  Academy  having  voted  to  award  iltheCuvier  prize 
for  the  greatest  scientific  service  done  to  the  world  during 
the  past  year.  The  prize  is  usually  in  money,  but  at  the 
request  of  Major  J.  W.  Powell,  Director  of  the  Survey,  it 
will  be  put  in  the  form  of  a  gold  medal,  which  can  be  pre 
served  among  the  archives  of  the  Survey. 


The  four  main  tracks  of  the  New  York  Central  &  Hud- 
son River  Railroad  from  the  Grand  Central  Station  in  New 
York  to  Mott  Haven,  about  five  miles,  are  to  be  laid  with 
loo-lb.  rails.  This  is  the  section  where  the  traffic  of  the 
Hudson  River  and  Harlem  divisions,  as  well  as  that  of  the 
New  York,  New  Haven  &  Hartford  road,  is  concentrated 
on  entering  the  city,  and  the  number  of  trains  is  very  great. 

It  is  understood  that  these  rails  are  to  be  laid  on  steel 
ties,  and  a  number  of  the  Hartford  pattern  have  been 
ordered  for  that  purpose. 


The  Boston  Society  of  Civil  Engineers  had  a  notable 
meeting  recently,  at  which  papers  comparing  the  public 
works  systems  of  various  large  cities  were  presented,  each 
being  by  a  writer  well  acquainted  with  the  city  of  which 
he  spoke.  Boston  itself.  New  York,  Philadelphia,  St. 
Louis,  Buffalo  and  some  other  American  cities  were  thus 
treated,  and  at  the  close  the  system  of  the  city  of  Paris 
was  desctibed.  In  this  way  many  instructive  points  were 
brought  out.  Municipal  engineering  deserves  more  atten- 
tion than  it  receives  from  the  technical  societies. 


One  of  the  most  notable  of  recent  railroad  agreements 
is  that  by  which  the  Philadelphia  &  Reading  Railroad 
Company  has  agreed  to  lease  the  Central  Railroad  of  New 
Jersey  and  the  Lehigh  Valley  Railroad.  The  Reading 
once  before  leased  the  New  Jersey  Central  with  results  not 
very  satisfactory  to  either  party  ;  but  the  Lehigh  Valley 
has  always  been  considered  a  strong  and  very  independent 
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company,  and  the  agreement  in  its  case  was  a  surprise. 
The  combination  makes  the  Reading  one  of  the  great  lines 
of  the  country,  controlling  a  mileage  much  less  than  that 
of  some  of  the  Western  companies  in  length,  but  of  an 
earning  capacity  not  surpassed  in  this  country.  Few 
lines,  moreover,  are  in  better  physical  condition  and  bet- 
ter equipped  than  the  Lehigh  Valley  ;  the  Reading  and 
the  New  Jersey  Central  are  behind  it  in  this  respect, 
though  both  roads  are  in  much  better  condition  than  they 
were  a  few  years  ago. 

As  to  the  conditions,  it  may  be  briefly  stated  that  the 
stockholders  of  the  leased  roads  are  guaranteed  7  per 
cent.,  with  a  share  in  all  that  may  be  earned  above  that 
amount. 

A  very  important' point  about  the  agreement  is  that  the 
combined  companies  control  about  75  per  cent,  of  all  the 
anthracite  coal  mined  in  the  country.  Outside  of  it  there 
will  be  left  only  four  anthracite  coal  companies — the 
Delaware,  Lackawanna  &  Western,  the  Delaware  &  Hud- 
son, the  Pennsylvania  Coal  Company  and  the  companies 
controlled  by  the  Pennsylvania  Railroad — and  there  are 
rumors  that  the  Lackawanna  is  to  be  brought  into  the 
combination.  The  conditions  of  the  anthracite  trade  will 
be  materially  changed,  and  the  Reading  Company  will  be 
in  a  position  which  will  practically  enable  it  to  control 
prices  on  the  seaboard,  where  anthracite  is  chiefly  used. 

The  other  results  of  the  new  consolidation  will  be  many, 

but  the  considerations  afiiecting  the  coal  trade  are  the  most 

important  at  the  present  time.     This  is  another  instance 

of  the  tendency  to  consolidation  of  capital,  which  is  such  a 

marked  feature  of  the  present  time. 

« 

CAR  COUPLER  AND  BRAKE  LEGISLATION. 

From  a  half  to  a  full  dozen  of  diflierent  bills  have  thus 
far  been  introduced  into  Congress  whose  object  is  to  make 
the  use  of  automatic  couplers  and  train  brakes  compulsory 
on  the  different  railroads  of  the  country.  A  glance  over 
the  provisions  of  these  bills  will  show  how  crude  most  of 
these  attempts  at  legislation  are,  and  how  futile  and  un- 
wise the  adoption  of  some  of  their  provisions  would  be. 
The  object  aimed  at  in  most  cases  is  very  commendable. 
The  trouble  is  that  if  the  provisions  of  the  bills  were  en- 
acted into  laws  they  would  not  accomplish  the  purpose  for 
which  they  are  intended. 

Some  of  the  provisions  are  vague  and  indefinite,  and  if 
they  became  law  it  would  often  be  difficult  to  know  whether 
they  were  fully  complied  with  or  not.  In  one  of  them 
it  is  made  unlawful  to  use  a  locomotive  which  "'  is  not 
equipped  with  a  proper  power  brake."  Another  provi- 
sion is  intended  to  prevent  the  use  of  cars  which  are  not 
equipped  with  "  suitable  safety  couplers."  The  question 
as  to  what  are  "  suitable"  safety  couplers  and  "  proper  ' 
brakes  is  left  open.  In  another  section  "  proper"  safety 
couplers  are  designated,  and  one  of  the  bills  stipu- 
lates that  the  couplers  used  must  be  "simple"  in  their 
construction.  Obviously  such  provisions  would  leave  the 
question  always  open  whether  a  brake  was  "  proper," 
whether  couplers  were  "  suitable"  or  "  simple,"  and  would 
lead  to  endless  disputes.  The  object  of  all  the  bills  is  to 
compel  railroad  companies  to  adopt  some  kind  of  auto- 
matic couplers  and  brakes  on  freight  trains. 

The  question  then  arises  whether  compulsory  legislation 
of  this  kind  is  wise.  Evidently  the  framers  of  the  bills 
thought  so  or  they  would  not  have  had  them  proposed. 

If  the  question  was  an  entirely  new  one  in  legislation, 


the  crudities  contained  in  some  of  the  proposed  laws  would 
be  excusable,  but  it  is  not  a  new  subject  for  law  making. 
It  has  been  before  the  different  States  in  this  country  for 
years  past,  and  the  British  Parliament  has  had  the  mat- 
ter of  legislation  with  reference  to  railway  accidents  under 
consideration  for  many  years.  As  early  as  1858  a  Select 
Committee  was  appointed  by  Act  of  Parliament  to  inquire 
into  the  Causes  of  Accidents  on  Railways,  and  into  the 
possibility  of  removing  any  such  causes  by  further  legis- 
lation. That  Committee  made  a  report  on  June  25,  1858, 
which  was  printed  in  the  usual  blue-book  form  in  which 
parliamentary  reports  are  issued,  with  194  pages  of  printed 
testimony.*     In  this  Report  the  Committee  said  : 

"  That  it  appears  to  your  Committee  that  the  strict  per- 
sonal supervision  which  alone  can  check  the  carelessness 
of  the  men  employed  on  the  lines,  and  detectjhe  insuffi- 
ciency of  the  material  used  on  them,  can  best  be  obtained 
by  the  attention  of  the  companies  themselves,  and  that 
the  very  serious  losses  they  incur  by  any  accident  ought  to 
render  it  sufficiently  their  interest  to  pay  minute  attention 
to  those  points  ;  but  as  cases  have  occurred  where  these 
questions  have  been  neglected  by  railway  companies,  your 
Committee  is  of  opinion  that  tlie  Board  of  Trade  slioutd 
be  invested  with  the  fullest  powers  to  investigate,  and 
report  to  Parliament,  upon  any  accidents  which  may 
occur  on  railways." 

The  printed  testimony  which  is  published  with  the  Re- 
port referred  to  contains  a  great  deal  of  information  and 
the  opinions  of  many  competent  witnesses  with  reference 
to  the  advisability  of  compulsory  legislation  to  prevent 
railway  accidents.  One  of  those  who  were  examined  was 
Captain  Douglas  Galton,  who  had  then  been  connected 
with  the  Board  of  Trade  as  Secretary  and  Inspector  for 
about  eleven  years.  To  a  question,  with  reference  to  in- 
vesting Government  with  powers  effecting  management, 
propounded  to  him,  he  said  : 

"  I  would  rather  leave  all  questions  of  management  en- 
tirely to  the  companies,  merely  reserving  to  any  Govern- 
ment department  a  power  of  full  inquiry  into  accidents, 
and  publicity  in  such  inquiries." 

(luestion.  How  far  would  you  go,  then,  in  Government 
control  of  railway  companies  ? 

Answer.  Merely  to  the  extent  of  holding  a  public  in- 
quiry into  an  accident,  and  publishing  the  report  as  soon 
as  possible  o{  such  inquiry. 

Q.  Your  recommendation  would  be  to  let  the  accident 
occur,  and  then  to  say  why  it  did  occur  ? 

A.  Yes.     I  think  that  any  power  of  inquiry  is  desirable. 
Q.  Without  the  power  of  remedy  ? 
A.  Without  the  power  of  ordering  specific  remedies. 
The  following  was  the  testimony  of  the   Hon.  Robert 
Lowe,  a  member  of  the  Committee  : 

Q.  Then  at  present  the  Board  of  Trade  do    not   even 
possess  the  power  of  inquiring  into  accidents,  and  have  no 
power  to  enforce  any  precautions  against  the  recurrence 
of  these  accidents  ? 
./.  None  whatever. 

Q.  Do  you  think  that  an  advisable  state  of  things,  from 
your  experience  .'' 

A.  I  think  the  latter  part  desirable,  but  the  former  un- 


*  For  the  benefit  of  those  of  our  readers  who  are  not  acquainted  with  tlie 
fact,  we  will  say  that  all  parliamentary  reports,  which  are  not  out  of  print, 
can  be  bought  at  a  small  price  by  ordering  through  ;n  English  booliseller. 
Messrs.  P.  S.  King  &  Son,  parliamentary  and  general  booksellers,  5  King  Sire*  t, 
Westminster,  S.  W.  I^ondon,  England,  have  served  us  in  such  business  very 
"^  satisf.actoiily. 
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desirable.     In  my  opinion,  lliey  should  not  have  the  power 
of   enforcing    precautions  ;  but    I    think   it   advisable   that 
their  otTicers  should   have  the   power  of  inquiry,  of  sum 
moning  witnesses,  and  of  examining  them  on  oath. 

Q.  Then  you  would  give  the  Board  of  Trade  the  power 
of  incjuiry  without  the  power  of  enforcing  precautions  ? 

.  /.  I  would  say  inquiry  and  iiniiiediatr  publication.  I 
think  that  as  soon  as  the  Hoard  of  Trade  have  received  a 
report  from  a  competent  ollicer,  it  should  be  published  in 
the  newspapers  for  the  information  of  the  public  ;  but  I  do 
not  think  it  advisable  that  the  Board  of  Trade  should  in- 
terfere by  special  regulations  for  the  enforcement  of  pre- 
cautions. 

The  same  witness  testified  that  the  shipping  interest 
claims  exoneration  from  responsibility,  in  consequence  of 
the  interference  of  the  Board  of  Trade  in  the  inspection  of 
the  steamers.  The  owners  say,  You  inspect  our  steamers 
and  satisfy  yourselves  that  they  are  proper  to  go  to  sea  ; 
how  unjust,  then,  to  make  us  suffer  in  case  any  accident 
happens  when  you  were  satisfied  yourselves  !  and  they  use 
it  as  a  lever  to  get  rid  of  the  responsibility  under  which 
they  are  at  present  to  pay,  in  case  of  injury  occurring  to 
their  passengers  ;  that,  he  said,  was  an  evil,  because  he 
believed  that  the  responsibility  is  the  only  check  upon  them 
which  we  have. 

He  said,  further,  if  we  began  to  interfere  with  the  man- 
agement of  railways,  it  will  be  put  to  us  directly  that  we 
must  be  prepared  either  to  take  the  whole  mailer  ourselves 
or  to  leave  it  to  the  companies.  One  interference  neces- 
sarily leads  to  another  ;  you  cannot  do  one  thing  without 
altering  a  great  many  other  things.  You  must  provide  for 
and  consider  everything  if  you  once  begin  to  inteifere  ; 
and  I  do  not  see  where  jou  can  stop.  We  should  really 
have  this  dilemma  before  us,  either  to  withdraw  from  all 
interference  or  to  take  altogelher  other  people's  property 
out  of  their  hands,  which,  I  believe,  the  Government  would 
be  extremely  incompetent  to  manage. 

He  deprecated  entirely  any  interference  on  the  part  of 
the  Board  of  Trade  with  the  management  of  railwa)s,  but 
did  not  deprecate  an  inspection  by  officers  sent  down  by 
the  Board  of  Trade. 

This  testimony  is  quoted— and  much  more  to  the  same 
tenor  might  be  given — because  it  evidently  has  given  the 
key-note  to  the  Report.  The  persons  who  have  been  quot- 
ed have  had  long  experience  in  the  Board  of  Trade,  and 
naturally  would  desire  rather  to  have  its  authority  in- 
creased than  diminished.  After  hearing  all  that  could 
be  said,  the  Committee  recommended  that  the  Board  of 
Trade  should  be  invested  only  with  the  fullest  powers  to 
investigate,  and  report  to  Parliament,  upon  accidents 
which  may  occur  on  railways. 

An  Act  of  1871  made  large  provision  for  the  inspection 
of  railways  by  the  officers  of  that  department,  and  for  the 
investigation  by  them  of  accidents  in  serious  cases,  the 
companies  being  bound  to  make  report  of  all  such  casual- 
ties. A  proposal  in  1873  to  enforce  the  adoption  of  the 
block  system  and  make  the  interlocking  system  compulsory 
was  abandoned  on  the  recommendation  of  a  select  com- 
mittee. 

Another  Commission,  appointed  to  inquire  into  the 
causes  of  railway  accidents,  reported,  in  1877,  that  the 
powers  possessed  by  the  Board  of  Trade  and  the  Railway 
Commission  are  so  adjusted  and  so  limited  as  to  leave  with 
the  companies  the  undivided  responsibility  of  working 
their  lines.     The  first  and  the  most  important  question. 


therefore,  the  commissioners  say  in  their  report,  which 
ihey  have  to  consider  as  effecting  the  entire  character  of 
their  report,  is  whether  our  investigations  lead  us  to  ad 
vise  a  departure  from  this  policy,  which  has  heretofore 
characterized  railway  legislation.  With  this  point  in  view, 
a  wide  scope  was  given  to  their  inquiry.  Appended  to 
their  report  are  nearly  1,200  pages  of  printed  testimony. 
Pages  of  this,  given  by  persons  of  the  widest  experience 
in  the  management  and  sujjervision  of  railways,  might  be 
quoted  against  the  wisdom  of  compulsory  legislation  ;  and 
the  Committee  in  their  report  say  that  "  upon  full  consid 
eralion  we  are  not  prepared  to  recommend  any  legislation 
authorizing  such  an  interference  with  railways  as  would 
impair  in  any  way  the  responsibility  of  the  companies  for 
injury  or  loss  of  life  caused  by  accident  on  their  lines." 

From  what  has  been  quoted,  it  will  be  seen  that  the 
general  trend  of  the  investigations  with  reference  to 
legislation  on  the  subject  of  railway  accidents  has  been 
against  Government  interference  with  the  management 
of  railways  which  would  lead  to  divided  control  and 
diminished  responsibility  on  the  part  ot  their  managers. 
While  this  is  the  case,  and  while  there  is  an  obvious  dis- 
inclination on  the  part  of  the  commissioners  to  interfere, 
their  conclusions,  after  the  full  investigation  which  was 
made,  were  stated  by  one  of  the  commissioners,  who  made 
a  minority  report,  and  who  said  that  "  whatever  defects 
there  may  be  in  the  actual  maintenance  or  working  of  our 
railways,  it  would  be  much  better  to  leave  them  as  they 
are  than  adopt  any  system  of  interference  necessarily  lead- 
ing to  a  division  of  responsibility  in  their  management. 
But  the  conclusion  that  '  any  '  interference,  either  with  the 
maintenance  of  works  or  management  of  traffic,  must 
necessarily  lead  to  a  division  of  the  companies'  responsi 
bility  and  control,  is  not  the  conclusion  of  the  Commis 
sion." 

In  their  report  they  say,  further  : 

"  The  evidence  before  us  shows  that,  notwithstanding  a 
knowledge  of  this  responsibility,  exceptional  cases  have 
occurred  in  which  companies  have  failed  to  secure  a  proper 
maintenance  and  repair  of  lines,  the  provision  of  such  ac- 
commodalion  at  stations  as  the  traffic  requires,  and  the 
prompt  and  efficacious  adoption  of  such  appliances  and 
precautions  as  are  best  calculated  to  secure  the  public 
salety. 

■■  We  have  carefully  considered  in  what  way  pressure 
can  be  brought  to  bear  upon  railway  companies  which 
make  default  in  these  respects  without  impairing  their  re- 
sponsibility for  the  safe  conduct  of  their  traffic,  and  we 
believe  this  may  be  effected  by  legislation  enforcing  upon 
them  the  adoption  of  certain  recognized  improvements, 
and  the  construction  of  necessary  works,  while  leaving  to 
the  Railway  Boards  themselves  the  settlement  of  all  mat- 
ters of  detail  and  of  administration." 

Further  on  in  their  report  the  Commissioners  say  :  "  In 
our  opinion,  the  time  has  come  when  compulsion  ought  to 
be  resorted  to  in  exceptional  cases  where  remissness  is 
apparent  in  this  matter.  We  do  not  think  it  desirable, 
however,  that  this  should  be  done  directly  by  statute,  and, 
therefore,  we  recommend  that  powers  be  given  to  the 
Board  of  Trade  to  require  the  adoption  of  the  block  sys- 
tem, and  ot  arrangements  for  the  interlocking  of  points 
and  signals,  or  of  either  of  these,  upon  any  line  or  any  part 
of  a  line  when  the  department  considers  such  a  change 
necessary  for  safety." 

Again  ttie  Commission  says  :  "'  We  find  that  in  former 
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inquiries  of  this  kind  great  stress  has  been  laid  upon  the 
responsibility  which  the  law  imposes  on  railway  com- 
panies to  provide  for  the  safety  of  their  traffic,  and  we  are 
unanimous  and  decided  in  our  opinion  that  no  legislation 
is  desirable  which  would  impair  that  responsibility.  .  .  . 
In  some  instances,  moreover,  the  general  recommenda- 
tions of  the  report  would  have  assumed  the  form  of  dis- 
tinct proposals  for  legislation,  but  that  we  feared  lest  we 
should  thereby  endanger  this  principle  of  the  undivided 
responsibility  of  companies,  which  we  regard  as  of  funda- 
mental importance." 

From  these  quotations  it  will  be  seen  how  reluctant  the 
successive  commissions  which  considered  and  reported  on 
this  subject  were  to  recommend  compulsory  legislation  in 
the  adoption  of  safety  appliances.  While  the  last  one 
which  reported  did  not  go  to  the  extent  of  saying  that  com- 
pulsion should  never  be  resorted  to,  nevertheless,  all  that 
was  advised  was  that  the  Board  of  Trade  be  empowered 
to  enforce  the  adoption  of  certain  safety  appliances  where 
that  department  considered  such  a  change  necessary  for 
the  public  safety.  Now  it  must  be  kept  in  mind  that  the 
British  Board  of  Trade  has  a  department  specially  organ- 
ized for  the  supervision  and  inspection  of  railways,  and 
has  trained  inspectors,  who  have  been  employed  in  such 
work  for  many  years,  and  therefore  have  abundant  e.xperi- 
ence  and  knowledge  of  the  requirements  of  raiKvay  traffic 
and  operation.  Even  with  such  a  body  as  this  all  that  the 
successive  commissions  appointed  to  consider  the  subject 
of  legislation  with  reference  to  the  pre.enlion  of  radway 
accidents  would  recommend  was  to  empower  that  Board 
to  enforce  the  adoption  of  certain  appliances  "  whenever 
the  department  considers  such  a  change  necessary  for  the 
public  safety."  If  this  action  is  compared  with  the  con- 
ditions of  legislation  proposed  in  our  Congress,  it  shows 
that  the  framers  of  at  least  some  of  the  bills  proposed  are 
still  apprentices  in  the  trade  of  legislation. 

No  words  could  be  written  which  will  e.xaggerate  the 
importance  of  preventative  measures  to  lessen  the  terrible 
sacrifice  of  life  and  limb  of  railroad  employes  which  goes 
on  daily  and  hourly  in  this  country.  The  question  of  the 
greatest  importance  is  what  legislation  will  be  the  most 
effectual  in  lessening  this  suffering.  The  purpose  of  this 
article  is  to  show  that  the  result  of  the  fullest  and  most 
careful  study  of  this  subject  by  some  of  the  ablest  legis 
lators  in  the  world  has  led  them  to  the  conclusion  that  the 
most  reliable  means  of  reducing  the  danger  of  railroad  ac- 
cidents is  thorough  investigation  of  their  causes  by  com- 
petent persons  and  published  reports  thereon.  A  great 
mass  of  testimony,  given  before  the  different  commissions 
which  have  investigated  this  subject  in  England,  might  be 
quoted  in  support  of  this  position.  It  should  be  kept  in 
mind  that  no  investigations  of  the  causes  of  railroad  acci- 
dents have  ever  been  made  in  this  country  with  the  same 
degree  of  thoroughness  ;  and  no  testimony  has  ever  been 
taken  here  in  which  the  opinions  and  experience  of  so 
many  able  and  competent  witnesses  is  given  as  is  con 
tained  in  the  printed  reports  which  have  been  referred  to. 
It  would,  therefore,  be  the  part  of  wisdom  for  our  Con- 
gressmen to  accept  the  conclusions  of  British  legislators, 
at  least  until  they  have  devoted  a  sufficient  amount  of  study 
and  have  collected  enough  evidence  on  the  subject  to 
qualify  them  to  draw  conclusions  based  on  an  equal  or 
greater  amount  of  knowledge  of  the  subject  under  consid- 
eration. 
After  a  careful  study  of  the  subject  we  can  say  unhesi- 


tatingly that  we  are  convinced  that  the  most  effectual 
means  of  lessening  the  danger  and  the  number  of  acci- 
dents to  railroad  employt-s  would  be  the  creation  of  a 
Board,  Commission,  or  authority  of  some  kind,  whose  duty 
it  would  be  to  collect  data  concerning  the  number,  nature 
and  causes  of  accidents  to  railroad  employes,  with  author- 
ity to  require  railroad  companies  to  give  the  needed  par- 
ticulars concerning  such  accidents,  and  then  to  make  pub- 
lic reports  thereon  at  least  quarterly.  If  such  data  was 
tabulated  and  analyzed,  the  chief  causes  of  accidents 
would  soon  group  themselves  into  classes,  and  the 
needed  preventive  measures  would  then  become  apparent, 
and  public  opinion  would  do  the  rest.  If,  for  example, 
successive  reports  showed  that  an  unusual  proportion  of 
accidents  were  caused  by  some  particular  kind  of  car- 
coupler  or  form  of  dead-blocks,  no  company  would  have  the 
temerity  to  keep  them  in  use  in  the  face  of  successive  re- 
ports of  this  kind. 

The  kind  of  information  which  our  proposed  Safety 
Commission  should  have  the  authority  to  e.xact  would  be 
the  name  of  the  person  injured,  the  extent  of  injuries,  the 
circumstances  attending  them — such  as  (in  case  of  coupling 
accidents)  the  kind  of  couplers  in  use  on  the  cars  between 
which  persons  were  injured — did  the  accident  occur  in 
coupling  or  uncoupling  ?  were  the  couplers  in  good  order  ? 
nature  of  their  defects,  if  any  ;  the  height  of  draw-bars  ; 
amount  of  clear  space  between  cars  when  dead-blocks  or 
couplers  come  together  ;  were  hand-holds  provided  for  the 
men  to  hold  by  in  coupling  or  uncoupling  ;  kind,  size  and 
form  of  dead-blocks  on  the  cars  ;  did  the  accident  occur 
on  a  straight  line  or  on  a  curve  ?  in  daytime  or  night  ?  and 
amount  of  experience  of  the  person  injured. 

These  are  mere  suggestions,  of  course  ;  doubtless  a 
careful  study  of  the  subject  would  suggest  other  inquiries, 
and  perhaps  the  omission  of  some  of  the  above.  A  com- 
petent Commission  could  prepare  a  blank  form  to  be  filled 
out  by  railroad  companies  wlienever  any  employe  was  in- 
jured so  as  to  disable  him.  If  such  reports  were  collected 
of  all  accidents  to  employes  in  the  whole  country,  and  then 
carefully  and  intelligently  classified  and  analyzed,  it  would 
throw  a  Hood  of  light  on  the  subject,  and  would  at  once 
indicate  what  preventative  measures  would  be  effectual 
in  diminishing  the  present  horrible  fatality  and   suffering. 

Whether  such  a  Commission  as  is  suggested  should  be 
a  part  or  subject  to  the  Inter-State  Commerce  Commis- 
sion, or  be  independent  of  it,  is  a  question  for  our  legis- 
lators. The  British  Board  of  Trade  has  inspectors  who 
investigate  important  accidents  and  their  causes.  If  for 
the  present  Congress  would  do  no  more  than  appoint  an 
Inspector-in-Chief  of  Railroad  Accidents  and  Safety  Appli- 
ances, with  a  few  clerks,  and  authority  to  investigate  and 
collect  data  and  information  from  railroad  companies 
concerning  all  accidents,  and  report  thereon  at  least 
quarterly,  it  would  probably  do  more  for  the  safety  of  em- 
ployis  than  any  other  legislation  would  at  the  present  time. 
Frequent  reports  are  essential,  because  their  influence  on 
the  public  mind  and  on  railroad  managers  is  in  proportion 
to  their  frequency.  If  compulsion  in  the  adoption  of  safety 
appliances  was  needed,  the  reports  of  such  an  authority 
would  indicate  just  where  and  how  legislative  pressure 
should  be  exerted.  In  any  event,  all  who  have  studied  the 
subject  are  convinced  that  compulsory  legislation  should 
be  adopted  only  as  a  last  resort,  and  not,  as  in  the  case  of 
most  of  the  bills  proposed  in  Congress,  as  a  preliminary 
measure. 
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DuRiNi;  last  winter  and  the  early  part  of  this  a  series  of 
monthly  social  meetings  have  been  held  in  the  house  of  the  So- 
ciety of  Mechanical  Engineers,  on  Thirty-first  Street.  These 
meetings  were  almost  entirely  of  a  social  character,  and  if  any 
technical  subjects  were  brought  forward  they  were  popularized 
so  thit  even  the  ladies  who  accompanied  the  members  could 
comprehend  them.  While  these  meetings  were  enjoyed  by  those 
who  attended  them,  there  mere,  nevertheless,  some  expressions 
of  opinion  that  they  did  not  entirely  fulfil  what  might  be  ex- 
pected of  the  meetings  of  a  Society  of  Mechanical  Engineers. 
If  this  Society,  it  was  said  by  some  of  the  members,  cannot 
bring  forth  anything  more  profitable  than  church  sociables,  then 
it  is  not  fulfilling  its  purpose.  While  no  objection  was  made 
to  the  social  meetings,  a  demind  was  made  for  the  considera- 
tion of  technical  subjects  on  certain  occasions.  In  response  to 
this  sentiment  the  managers  of  the  Society  issued  a  call  for  an 
inform  i!  meeting,  which  was  held  in  the  rooms. 

About  thirty  members  met  there  on  that  evening,  and  it  was 
announced  that  the  subject  for  discussion  was  "  Boilers.' '  Too 
much  formality  in  meetings  is  undoubtedly  an  evil,  but  on  the 
other  hand  it  is  possible  to  err  in  the  other  direction.  On  the 
occasion  referred  to  particular  stress  was  laid  on  the  "  in- 
formal"  features  of  the  meeting,  not  even  a  chairman  was 
appointed,  and  the  privilege  of  smoking  was  urged  to  such  an 
extent  that  all  the  smokers  present  seemed  to  consider  it  a 
duty  to  engage  in  that  exercise.  Perhaps  the  obligation  seemed 
more  imperative  from  the  fact  that  free  cigars  were  handed 
round.  It  is  generally  assumed  by  smokers  that  the  preferences 
of  non-lumigants  are  not  deserving  of  respect  if  they  interfere 
with  the  enjoyment  of  the  devotees  of  the  noxious  weed.  The 
right  of  protest,  however,  still  remains.  If  smoking  is  essen- 
tial to  the  success  of  these  meetings,  it  is  suggested  that  a  me- 
chanical device  similar  to  that  which  is  used  in  locomotive  en- 
gme  houses,  and  is  lowered  down  over  the  chimneys  to  conduct 
the  smoke  out  of  the  building,  be  arranged  over  each  seat  in  the 
meeting  room  of  the  Society.  This  would  prevent  the  smoking 
members  from  being  nuisances  to  those  who  do  not  smoke,  as 
some  of  them  were  at  the  meeting  referred  to. 

As  already  mentioned,  no  chairman  was  appointed  ;  the  only 
formality  observed  was  that  the  Secretary  announced  that  it 
was  a  sort  of  go  as-you-please  meeting,  and  all  who  chose  to  do 
so  talked  as  they  liked.  It  was  an  obvious  mistake,  however, 
not  to  have  a  chairman,  and  it  was  evident  before  the  meeting 
was  over  that  a  head  of  some  kind  was  needed  to  steer  the  dis- 
cussion and  limit  its  scope  when  it  became  too  discursive. 

Notwithstanding  these  drawbacks  the  meeting  was  an  agree- 
able and  profitable  one.  Much  inieresting  talk  was  elicited  and 
many  instructive  facts  were  presented,  and  it  was  evident  that 
such  occasions  could  be  made  very  attractive  to  the  members 
of  the  Society. 

The  reading  of  papers  is  apt  to  bore  members,  but  too  much 
informality— and  smoke — diverts  their  attention.  What  seems 
to  be  needed  is  a  meeting  in  which  informal  talk  may  be  heard 
under  just  enough  restraint  to  prevent  too  much  scattering  and 
to  restrain  the  wind-bags  within  tolerable  limits. 

It  is  hoped  that  these  meetings  will  be  well  attended  and  if 
properly  directed,  their  success  may  be  safely  predicted. 


THE  NEW  YORK  RAILROAD  CLUB. 


This  Association  has  gone  through  a  great  many  transitions 
and  vicissitudes.  Its  career  in  the  old  rooms  on  Liberty  Street 
was  well  known  to  some  of  our  readers,  but  since  that  habitat 
was  abandoned  its  doings  have  been  less  known.  After  leav- 
ing them  some  of  those   who  directed  its  alTairs  took  rooms 


on  Thirtieth  Street,  connected  with  the  Gilsey  House.  These 
were  kept  open  at  all  times  with  the  expectation  that  inembers 
and  others  would  make  them  a  rendezvous  for  the  transaction 
of  business  and  tor  social  intercourse.  The  experiment  was 
tried,  but  the  expectation  was  not  realized.  The  rooms  were 
seldom  visited,  and  the  only  occupant  was  usually  the  attend- 
ant who  was  paid  to  be  there.  These  quarters  were  therefore 
abandoned,  and  arrangements  were  made  to  hold  the  meetings 
in  the  house  of  the  Society  of  Mechanical  Engineers,  at  12  West 
Thirty  first  Street.  Here  there  is  an  admirable  assembly  room, 
just  about  large  enough  for  their  meetings,  and  all  the  surround- 
ings are  propitious  for  scientific  discussion. 

At  the  last  meeting  some  of  the  Rules  of  Car  Interchange 
were  discussed,  and  discussion  was  then  opened  for  "  topics." 
A  member  propounded  the  inquiry  whethei  any  material  prac- 
tical advantage  would  be  gained  if  a  locomotive  could  be  per- 
fectly balanced  ?  That  is,  would  an  engine  under  these  condi- 
tions run  faster,  burn  less  coal,  wear  longer,  or  in  any  way  pro- 
duce better  practical  results  than  our  present  locomotives  do  ? 

The  discussion  elicited  the  usual  amount  of  vague  opinion 
that  is  generally  expressed  when  this  subject  is  discussed. 
From  what  was  said,  however,  it  appealed  that  locomotives 
which  are  well  balanced  work  much  better— that  is,  run  more 
steadily,  than  engines  do  which  are  not  well  balanced.  In 
asmuch  as  the  balancing  of  locomotives  is  a  matter  of  compro- 
mise— that  is,  whatever  is  gained  by  neutralizing  the  hoiizontal 
disturbance  increases  it  vertically,  and  therefore  all  locomotives 
are  very  much  out  of  balance,  it  was  inferred  that  if  a  locomo- 
tive was  perfectly  balanced  a  very  material  advantage  would 
be  gained. 

The  subject  was  discussed  at  considerable  length. 

The  inevitable  hammer  blow  was  referred  to,  and  authentic 
cases  of  the  bending  of  rails  by  the  counterweights  of  locomo- 
tives were  inquired  for.  Some  rather  vague  instances  of  this 
kind  were  referred  to,  but  nothing  very  definite  was  presented. 

It  was  pointed  out  that  the  vertical  disturbance  due  to  the 
unbalanced  part  of  the  counterweight  was  equal  to  its  centrif 
ugal  force,  which  could  easily  be  calculated,  but  that  the  effect 
of  this  on  the  rails  was  to  a  considerable  extent  neutralized  by 
the  inertia  of  the  wheels,  axles  and  connecting-rods,  which  resists 
the  centrifugal  force  of  the  counterweights.  This  force  is  ex 
erted  first  on  the  wheel,  axle,  etc.,  and  is  not  transmitted  to  the 
rail  until  after  the  inertia  of  these  parts  has  been  overcome. 
This,  of  course,  diminishes  the  effect  produced  on  the  rail  very 
materially.  A  downward  blow  of  a  heavy  sledge  hammer  on 
the  top  of  a  driving-wheel  would  produce  very  little  effect  on 
the  rail,  but  if  it  was  struck  directly  on  the  rail  might  be  suffi 
cient  to  break  it. 

The  modifying  influence  of  the  inertia  of  the  wheel,  axle, 
etc.,  on  the  effect  of  the  centrifugal  force  of  counterweights  on 
the  rails,  the  speaker  said,  had  never  before  been  pointed  out. 

The  discussion  seemed  to  interest  the  persons  who  were  pres- 
ent, .ind  the  meeting  was  continued  until  to  o'clock.  The  Club 
may  be  congratulated  on  its  improved  environment.  Hereto- 
fore there  has  always  been  some  more  or  less  sinister  influences 
about  the  outskirts  of  the  meetings.  These  have  been  entirely 
eliminated  by  the  transfer  to  the  Rooms  of  the  Society  of  Me- 
chanical Engineers. 


NEW  PUBLICATIONS. 


Triple-E.\pansion  Engines  and  Engine  Trials.  By  Pro- 
fessor Osborne  Reynolds  ;  edited  by  F.  E.  Idell,  M.E. 
The  D.  Van  Nostrand  Company,  New  York  ;  price  50  cents. 

This  little  volume,  which  forms  No.  gy  of  the  Science  Series, 
gives  a  paper  in  which  Professor  Reynolds  presented  to  the  In- 
stitution of  Civil  Engineers  the  results  of  a  series  of  trials  made 
by  him   with  an   engine  built  for  the  Whitworth   Engineering 
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Laboratory  ;  it  also  includes  a  summary  of  the  discussion  on  the 
paper,  in  which  several  well-known  mechanical  engineers 
took  part. 

The  engine  was  built  especially  for  expeiimental  puiposes, 
and  was  so  arranged  that  by  disconnecting  the  several  cylin- 
ders it  could  be  run  as  a  triple-expansion  engine  ;  as  a  com- 
pound non-condensing  engine  ;  as  a  compound  condensing 
engine  ;  as  a  simple  condensing  engine,  and  as  a  simple  non- 
condensing  engin-.  Professor  Reyno'ds'  experiments  were 
made  with  the  tiiple-expansion  engine  at  a  boiler  pressure  of 
200  lbs.,  and  the  trials  were  32  in  number,  careful  record 
being  kept  of  each  and  numerous  diagrams  taken.  The  ob- 
ject was  to  secure  the  fullest  possible  record  of  the  results, 
with  notes  as  to  priming,  condensation  and  leakage,  and  also 
as  to  efficiency  of  ihe  steam  jacket. 

The  results  are  very  fully  given  and  were  not  in  all  respects 
such  as  were  expected.  Perhaps  the  most  interesting  part  is 
the  discussion,  

Machinery  Pattern  MaivIng.  Containing  Full- Size  Projiles 
of  Gear  Teeth  and  Fine  Engravings  in  Full- Page  Plates, 
Illustrating  Manner  of  Constructing  iVunieious  and  Ivifor- 
tant  Patterns  and  Core-Boxes.  By  P.  S.  Dingey,  Practical 
Pattern  Maker  and  Mechanical  Draftsman.  (New  York. 
John  Wiley  &  Sons.) 

This  book  is  a  republication  of  a  series  of  articles  which 
originally  appeared  in  the  American  Machinist.  They  were 
written  by  a  practical  pattern  maker,  and  have  the  merits  and 
faults  which  are  characteiislic  of  the  produciions  of  persons 
who  have  more  experience  m  doing  work  than  they  have  had 
in  writing. 

The  chief  fault  of  the  literary  work  of  authors  with  this  kind 
of  training  and  experience  is  that  they  do  not  say  enough  about 
these  thine;s  which  they  know  thoroughly  well,  and  which  are 
most  worih  writing  about,  but  they  give  the  grcattst  amount  of 
attention  10  difficulties  and  doubtful  points  which  ihey  have  en 
countered. 

The  different  chapters  contain  a  series  of  practical  hints  and 
suggestions  concerning  the  difficulties  of  making  various  kinds 
of  patterns  for  casting  parts  of  machinery.  In  none  of  the 
chapters,  however,  are  there  any  complete  instructions  given  for 
making  a  pattern,  but  the  little  difficulties  which  a  workman 
would  encounter  are  pointed  out,  and  many  valuable  sugges- 
tions are  given  for  overcoming  them.  The  auihor  says  that 
■'  the  object  of  his  book  is  not  to  teach  pattern  making,  for  that 
can  never  be  done  through  a  book,  but  to  discuss  methods." 
The  latter  is,  of  course,  very  true,  but  at  the  same  lime  the  use- 
fulness of  what  he  has  written  would  have  been  much  increased 
if  he  had  given  fuller  directions  with  reference  to  the  methods 
of  making  patterns,  beginning  from  the  first  processes  and 
showing  in  detail  how  the  work  progresses  and  is  completed. 

In  the  first  sentence  he  calls  attention  to  the  value  of  an 
ability  to  read  drawings  to  a  good  pattern  maker.  He  might 
with  advantage  to  his  young  readers  have  dwelt  more  at  length 
on  the  value  of  a  knowledge  of  drawing  to  those  who  make 
pattern  making  their  occupation.  There  is  hardly  a  step  in 
that  kind  of  work  in  which  some  knowledge  of  drawing  is  not 
essential.  In  the  words  of  Mr.  James  Nasmyth,  the  inventor 
of  the  steam  hammer,  "  mechanical  drawing  is  the  alphabet  of 
the  engineer, "  and,  he  said  further,  "throughout  myprofts. 
sional  life  I  have  found  this  art  to  be  of  the  utmost  praciical 
value." 

The  book  we  are  reviewing  can  be  recommended  to  pattern 
makers.  Although  it  is  not  a  irery  complete  treatise  on  their 
art,  it  contains  a  great  de  .1  of  valuable  instruction,  and  will 
smooth  over  many  of  the  difficulties  which  they  encounter.  It 
contains  about  100  pages,  is  well  illustrated  and  printed,  and  is 
easy  reading,  the  style  being  clear  and  the  text  almost  devoid 
of  mathematical  perplexities. 


The  Mechanical  Engineers'  Pocket-Book  of  Tables, 
FORMUL/E,  Rules  and  Data.  A  Handy  Book  of  Pefenvce 
for  Daily  Use  m  Engineering  Practice.  By  D.  Kinnear 
Clark.  (New  York  ;  D.  Van  Nostrand  Company,  1892.) 
A  review  of  a  book  of  this  kind  is  about  as  difficult  as  it  is  to 
summarize  the  contents  of  a  dictionary.  The  condensation  of 
a  great  mass  of  information  is  necessarily  the  object  aimed  at 
by  the  author,  and  all  that  can  be  done  by  a  reviewer  is  to  give 
some  idea  of  the  scope  of  the  book,  which  in  this  case  can  be 
done  as  well,  or  better,  by  quoting  from  the  preface  than  in  any 
other  way.  In  that  the  author  says  that  the  book  has  been 
especially  prepared  for  Mechanical  Engineers,  "  for  the  pur- 
po-e  of  shortening  the  calculations  and  other  intricate  mental 
operations  which  are  among  the  daily  recurring  needs  of  me- 
chanical men.  To  meet  such  needs,"  the  author  continues  to 
say,  "  there  will  be  found  in  the  following  pages  about  350 
tables  of  results  of  calculations,  relating  to  the  principal 
branches  of  mechanical  practice,  which  have  either  been  com- 
piled anew  or  drawn  from  various  sources.  There  are  in  addi- 
tion about  500  farmulfe  and  rules,  with  data  of  general  utility, 
classified  for  ready  reference.  By  their  aid  many  a  weary 
search  in  larger  and  more  ambitious  books  may  be  dispensed 
with,  and  the  labor  of  calculation  greatly  abridged,  or  even 
entirely  avoided. 

"  Besides  the  usual  indispensable  mathemalical  tables  and 
rules  for  measurement  of  surfaces  and  solids,  full  tables  of  Eng- 
lish weights  and  measures,  with  French  metric  equivalents,  are 
given  ;  tables  of  French  metric  weights  and  measures,  with 
equivalent  English  values,  are  also  given. 

"  Many  useful  tables  are  given  of  the  weights  and  strength  of 
bars,  sheets,  beams,  joists,  girders,  tubes,  pipes,  bolts,  and 
nuts    cylinders,  nails,  chains,  and  other  manufactured  pieces. 

"  For  the  strength  of  materials,  a  variety  of  experimental  evi- 
dence is  quoted,  with  many  new  formuipe  and  tables.  Heat  and 
its  application  have  been  fully  considered  in  various  aspects. 
The  best  proportion  of  steam  engines,  simple  and  compoum*, 
are  discussed,  together  with  pumping  engines,  water-power, 
and  compressed  air  power." 

All  of  this  has  been  admirably  done,  and  the  material  is  com- 
pressed into  a  convenient  little  volume,  which  measures  4X9 
in.  and  \'i  in.  thick.  It  is  printed  on  thin  paper,  and  contains 
656  pages. 

A  table  of  circumferences,  diameters,  squares,  cubes,  square- 
roots  and  cube-roots,  which  is  used  oftener  than  anything  else 
in  a  book  o(  this  kind,  is  very  appropriately  and  conveniently 
placed  first  in  the  book.  It  is  arranged  in  seven  columns,  giving 
all  the  data  named  above  in  one  table,  which  makes  it  more 
convenient  for  ordinary  use  than  it  would  be  if  the  circum- 
ferences were  given  in  one  table,  areas  in  another,  and  squares, 
cubes,  and  their  roots  in  still  another. 

The  index  to  the  book  is  very  good,  and  fills  16  pages,  so  it  is 
obviously  impossible  even  to  enumerate  a  small  portion  of  the 
contents  of  the  volume. 

The  tables  and  data  concerning  weights  and  measures  occupy 
06  piges,  and  are  very  full  and  complete.  This  is  also  true 
of  the  portion  relating  to  the  Specific  Gravity,  Weight  and  Vol- 
ume of  d'fferent  substances,  and  of  manufactured  metals.  The 
latter  portion  contains  tables  not  only  of  bar  iron,  but  of  bar 
steel  and  of  a  great  variety  of  shapes,  lubes,  pipes,  wire,  beams, 
joists,  girders,  bolts,  nuts,  nails,  rivets,  plates,  etc. 

The  portion  relating  to  the  strength  of  materials  and  struc- 
tures is  also  very  complete.  The  rules  for  making  calculations 
all  through  the  book  are  given  in  algebraic  form,  which,  of 
course,  is  availaole  only  to  those  who  know  algebra.  It  is  all 
of  the  simplest  kind,  however.  The  tables  of  the  strength  of 
iron  and  steel  columns,  beams,  joists,  and  girders  are  very  full 
and  conveniently  arranged. 

The  section  on  Mechanical  Principles  explains  very  clearly 
such  subjects  as  the  mechanical  powers,  the  moments  of  forces. 
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centers  of  gravity,  jtyralion,  oscillation,  percussion,  the  fait  of 
bodies,  work,  etc.  The  rules  and  tables  relating  to  the  fall  of 
bodies  and  accelerated  motion  are  presented  in  a  very  clear 
form.  In  some  pocket-books  these  subjects  are  involved  in 
more  or  less  foggy  e.'cplanations.  Mill  Gearing,  Heat,  Warm- 
ing and  Ventilation,  Steam,  Steam  Engines,  and  Boilers,  Rail- 
ways, Steamships,  Coal  Gas,  Air  in  Motion,  Water  Power,  and 
Electrical  Engineering  all  have  separate  sections  devoted  to 
them. 

T.ie  book  may  be  highly  commended,  and  it  is  certain  that 
all  mechanical  enijineers  will  find  it  a  most  useful  companion, 
and  that  the  more  it  is  used  the  more  will  it  be  valued. 


The  Developmeni'  of  the  American  Rail  and  Track,  as 
Illustrated  bv  the  Collection  in  the  Naiional  Mu- 
seum.    By  J    Elfreth   Watkins,  Curator  of  the  Section  of 
Transportation  and  Engineering.     The  Smithsonian  Insti- 
tution, Washington. 
In  this  monograph,  which  is  a  part  of  the  report  of  the  Na- 
tional Museum,  .Mr.  Watkins  has  illustrated  in  a  very  interest- 
ing way  the  gradual  growth  and  development  of  our  present 
style  of  track.     Beginning  with  the  cast-iron  rails  laid  on  the 
old  colliery  lines,  before  the  locomotive  came  into  use,  he  has 
illustrated,  from  exhibits  in  the  Museum,  the  old  strap  rail,  the 
double-head,  the  various  forms  of  compound  rail   which  have 
been    proposed   from   time   to   time,  and  has  brought  out  with 
especial  care  the  development  of  the  form  now  in  general  use 
from  the  original  Trail,  designed  by  Robert  L.  Stevens  in  1S30, 
which  has  all  the  elements  of  the  present  type,  the  only  changes 
made  in  it  being  in  weight  and   in  some  of   the  details  of  the 
section  ;  these  changes  being  mainly  due  to  impiovements  in 
material  and  in  methods  of  rolling. 

Mr.  Stevens'  claim  to  the  invention  of  this  type  of  rail  has 
never  been  questioned,  in  this  country  at  least.  We  have  re- 
produced here  from  the  report  figs.  39  and  40,  the  first  of  which 
shows  the  first  Stevens  rails  ;  the  shaded  section  shows  the  rail 
as  originally  designed  in  1 S30,  and  the  unshaded  section  the  rail 


Fig.  39.  Fig.  40. 

as  actually  rolled  in  1S31.  Fig.  40  shows  the  standard  track  of 
the  Camden  &  Amboy  Railroad  in  1837,  with  the  bolted  joint 
and  spike  fastenings.  Both  of  these  are  from  originals  in  the 
National  Museum. 

This  monograph  is  an  illustration  of  the  uses  to  which  the 
Railroad  Department  of  the  National  Museum  can  be  put.  It 
is  growing  steaddy,  and  under  intelligent  care,  like  that  of  the 
present  Curator,  it  is  likely  to  become  a  very  valuable  colection. 


Geodesy.     By  J.  Howard  Gore,  Professor  of  Mathematics  in 
Columbian     University.      Houghton,    Mifliin    &    Company, 
Buston  and  New  York. 
In  this  book  of  220  pages,  which  is  Volume  IV  of  the  River- 
side Science  Series,  Professor  Gore  has  given  us  a  brief  history 
of  Geodesy.     Of  course  it  has  been  only  possible  to  give  a 
sketch  within  the  limits  allowed,  the  subject  being  an  extensive 
one  ;  but   the  Author  is  a  master  of  the  subject,  which  he  has 
made  a  special  study,  and  his  sketch  is  a  very  excellent  one. 


Beginning  with  some  account  of  the  primitive  notions  of  the 

shape  of  the  earth,  the  book  describes  the  first  real  attempts  10 
determine  the  size,  when  the  real  shape  was  understood  ;  the 
beginning  of  accorate  determinations,  the  continuance  of  the 
work,  and  finally  the  systematic  geodetic  work  as  now  carried 
on  in  various  countries.  England,  France,  Russia,  Sweden, 
India  and  the  United  Slates  each  take  a  chapter  under  the  last- 
named  head.  In  this  country  some  excellent  geodetic  work 
has  been  done,  and  the  operations  of  the  Coast  Survey  are 
worthy  of  much  credit. 

Professor  Gore's  book  is  a  very  interesting  one,  not  only  to 
the  engineer,  but  also  to  the  general  reader,  and  is  a  thorough- 
ly good  piece  of  work.         

Almanacii  des  Kriegsflotten  (Naval  Almanac).    Prepared 
by   the    Editors  of    the    Mittheilungtn  ans  dem    Giliiete  dts 
Sfezvisens.     Ceroid  &  Company,  Vienna,  Austria. 
The  number  of  this  Almanac  for  iSq2  has,  as  usual,  a  large 

amount  of  information  in  a  condensed  form.     It  has  a  list  of  all 

the  navies  in  the  world  corrected  up  to  the  latest  possible  date, 

and  also  tables  of  naval  artillery,  besides  much  other  matter  of 

use  to  the  naval  officer. 

For   the  naval  oflBcer  on  duty,   who   is  naturally   obliged   to 

condense  his  effects  in  a  small  space,  this  must  be  a  very  useful 

book,  and  it  is  no  doubt  thus  appreciated. 


Railroad  Men's  Diary  for  1892.     The  Taylor  Iron  &  Sleel 
Company,  High  Bridge,  N.  J. 

This  is  the  new  edition  of  the  very  convenient  pocket  diary 
issued  by  the  Taylor  Company  for  a  number  of  years  past.  In 
addition  to  the  diary  arranged  for  the  year,  there  are  a  number 
of  tables  convenient  for  frequent  use.  It  is  handsomely  bound 
and  most  convenient  for  all  who  carry  a  pocket  diary  and 
reference  book.  

United  States  Official  Post  Office  Guide,  1S92.      Home 
ami  Country,  New  York  ;  price,  §2,  paper,  or  I2.50,  cloth. 

This  is  a  book  hardly  open  to  criticism.  The  nature  of  its 
contents  and  the  fact  that  it  is  an  indispensable  aid  to  the  busi- 
ness man  are  well  known.  The  new  edition  contains  the  latest 
rulings  and  regulations  of  the  Post  Office  Department,  and  the 
corrections  seem  to  have  been  carefully  and  thoroughly  made. 
The  mass  of  information  contained  gives  one  some  idea  of  the 
great  and  complicated  work  conducted  by  the  Post  OfBce. 


TRADE  CATALOGUES. 


A'oles  on  Power  Plants  for  Electric  Railroads,  Electric  Lighting, 
etc.      Westinghouse,  Church,  Kerr  &'  Company. 

This  pamphlet  describes  a  number  of  power  plants  and  shows 
the  advantages  to  be  gained  by  the  use  of  high-speed  engines 
and  direct  connected  dynamos.  It  also  gives  some  very  remark- 
able instances  of  the  excellent  work  done  by  the  Westinghouse 
engine  in  such  plants.  This  engine  seems  to  be  especially  well 
adapted  for  electrical  work,  and  its  use  for  that  class  of  work  is 
extending. 

Steam  Engines  and  Steel  Boilers  Manufactured  by  The  James 
Leffel  &=  Company,  Springfield,  O. 
This  very  neat  and  attractive-looking  catalogue  gives  illus- 
trated descriptions  of  the  different  patterns  of  engines  and  boil- 
ers made  by  the  Company  which  issues  it.  These  include  sta- 
tionary and  portable  engines  of  from  3  to  26  H.P.,  with  suitable 
boilers  ;  the  smaller  siies  have  upright  boilers,  which  are  often 
very  convenient  where  economy  of  space  is  an  object.  The 
patterns  of  engines  are  compact  and  well-balanced,  and  the  boil- 
ers are  specially  well  designed  tor  general  service.  The  up- 
right boiler  with  submerged  tube-sheet  is  worth  attention  where 
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the  upright  type  must  be  used.  The  smaller  portable  engines, 
which  are  shown  in  the  catalogue  attached  to  an  upright  boiler, 
would  be  an  excellent  type  for  wall  engines  in  a  small  shop,  or 
attached  to  a  single  line  of  shafting  in  a  larger  establishment. 


Boilers  and  Boiler  Attachments  :  San   Francisco  BoiUr   Works. 
P.  F.  Diindon,  San  Francisco,  Cat. 
One  of  the  special  types  of  boilers  built  by  these  works  is  de- 
scribed and  illustrated  on  another  page. 


Corrugated  Furnaces  for  Stationary  and  Portable  Boilers  :    The 
Continental  Iron  Worts,  Brooklyn,  N.    Y. 
This  circular  gives  drawings  of  applications  of  the  corrugated 
furnace  to  different  kinds  of  boilers,  with  rules  for  the  weight 
and  thickness  required  for  dilTerent  pressures. 


CURRENT   READING. 


The  Regents  of  the  University  of  the  State  of  New  York  have 
issued  University  E.\;tension  Bulletin  No.  i.  This  is  to  be 
the  first  of  a  series  in  aid  of  the  movement,  and  is  naturally  de- 
Toted  chieHy  to  a  definition  of  its  objects.  The  purpose  of  Uni- 
versity Extension  is  stated  to  be  "  to  provide  the  means  of 
higher  education  for  persons  of  all  classes  and  of  both  sexes 
engaged  in  the  regular  occupations  of  life."  The  movement  is 
a  remarkable  one,  and  has  attracted  much  attention,  and  the 
Regents  of  the  University  propose  to  give  i'  substantial  assist- 
ance. The  Bulletin  will  be  sent  to  all  who  wish  to  aid  in  the 
movement. 

The  February  number  of  Good  Ro.\ds  contains  a  continua- 
tion of  the  article  showing  the  difference  between  good  and  bad 
roads,  illustrated  in  a  very  striking  way  by  photographs  taken 
of  both  kinds  of  highways.  There  is  also  a  word  from  the 
farmers,  and  a  description  of  the  way  in  which  a  good  system 
of  roads  was  secured  in  Union  County,  N.  J.,  besides  a  variety 
of  practical  and  interesting  matter.  This  magazine  has  been 
started  to  preach  the  Gospel  of  Good  Roads,  and  it  has  begun 
its  work  well  and  with  excellent  promise  for  the  future. 

A  new  monthly  magazine  called  Minerals  has  been  started 
by  the  Goldlhwaites  in  New  York,  who  are  publishers  of  Gold- 
thwaitc's  Geographical  Magazine.  As  its  name  indicates,  the  new 
magazine  is  to  be  devoted  to  geology  and  mineralogy  ;  it  is 
handsomely  printed,  contains  32  pages  of  reading  matter,  and 
costs  |i  a  year.  The  January  and  February  numbers,  now  be- 
fore us,  contain  each  a  number  of  articles,  generally  short,  and 
nearly  all  bright  and  interesting,  and  these  numbers  are  in  them- 
selves an  excellent  promise  for  the  future. 

The  February  number  of  the  Eclectic  Mag.\zine  has  articles 
from  nearly  all  the  leading  English  magazines  and  reviews. 
The  editor  is  usually  very  successful  in  chocJsing  not  only  articles 
of  current  interest,  but  also  those  which  illustrate  the  general 
drift  of  the  periodicals.  Among  the  more  notable  articles  are 
Preventive  Medicine,  from  the  Nineteenth  Century;  Crime 
in  Paris,  from  the  Fortnightly  Review  ;  The  New  Astronomy, 
from  the  same  periodical  ;  The  Riots  in  China,  from  Black- 
wood's Magazine,  and  The  Decay  of  Originality,  from  the 
National  Review. 

In  Harper's  Weekly  for  January  31  there  is  a  careful  com- 
parison of  the  navies  of  the  United  States  and  Chile.  The 
number  for  February  6  has  an  illustrated  account  of  San  Fran- 
cisco. The  number  for  February  13  has  an  illustrated  article 
on  the  Sims  Edison  Torpedo,  and  views  showing  the  progress 
made  on  the  World's  Fair  buildings. 

Our  very  lively  and  entertaining  contemporary  Varnish, 
heretofore  published  by  the  Lawson  Valentine  Company,  is 
now  an  independent  journal  under   the   management  of   Mr. 


Charles  B.  Sherron,   who  has  been   for  some  time  connected 
with  the  paper. 

No  lover  of  travel  or  outdoor  sports  can  fail  to  find  some 
articles  that  will  interest  him  in  Outing  for  February.  Nor- 
way, the  Pacific  Islands,  Manitoba,  and  the  West  furnish  ma- 
terials for  descriptive  articles.  An  article  on  Training  gives 
some  very  useful  hints  to  athletes,  and  the  paper  on  Photog- 
raphy and  Athletics  gives  some  excellent  reproductions  of 
instantaneous  photographs.  The  military  article  is  on  the 
Connecticut  National  Guard. 

In  the  March  number  of  the  Overland  Monthly  there  are 
two  articles  of  especial  interest,  the  first  being  an  account  of 
a  trip  through  the  Canon  of  the  Colorado,  made  some  two  years 
ago  by  a  parly  of  engineers  ;  the  second  is  on  Types  of  Ind- 
ians, by  Captain  Dougherty,  an  officer  who  has  made  the  sub- 
ject a  study.  Both  of  these  articles  are  well  illustrated  ;  there 
are  also  several  other  illustrated  articles  and  an  excellent  variety 
of  stories,  sketches,  and  lighter  matter. 

In  the  Engineering  Magazine  for  February  Oberlin  Smith 
answers  the  question.  Who  is  an  Engineer?  G.  W.  Rafter 
writes  on  Gravity  Systems  of  Water  Supply  ;  Albert  Williams 
on  American  Mining  :  George  P.  Merrill  on  the  Wind  as  a 
Factor  in  Geology  ;  Gustav  Halle  on  the  Gold  Fields  of  South 
Africa,  and  T.  L.  Greene  on  the  Decline  in  Railroad  Building. 
Dr.  Coleman  Seller's  aiticle  on  American  Supremacy  in  Me- 
chanics is  continued,  the  present  being  the  third  installment. 

Besides  continuations  of  the  papers  on  Series  of  Numbers 
and  on  Surveying  Instruments,  the  Compass  for  February  has 
articles  on  Saegmuller's  Solar  Attachment  for  Transits  ;  Van- 
ishing Point  in  Perspective  Drawing,  and  on  Speedy  Calculators. 

Among  the  articles  in  the  Popular  Science  Monthly  for 
March  is  one  descriptive  of  the  Cotton  Industry  of  Brazil,  by 
John  C.  Branner,  and  a  very  interesting  one  on  the  Social 
Statistics  of  Cities,  by  Carroll  D.  Wright.  The  paper  for  the 
month  in  the  series  on  American  Industries  is  on  the  Organ, 
by  Mr.  D.  Spillane.  There  are  several  others  worth  mention 
and  careful  reading. 

Among  the  books  now  in  preparation  by  John  Wiley  &  Sons, 
New  York,  is  Valve  Gears  i-or  the  Steam  Engine,  by 
Professor  C.  H.  Peabody.  Another  is  Theory  and  Prac- 
tice IN  THE  Designing  of  Modern  Frame  Structures, 
written  jointly  by  Professor  J.  B.  Johnson,  of  Washington 
University,  in  St.  Louis,  C.  W.  Bryan,  Designing  Engineer  of 
the  Edge  Moor  Bridge  Works,  and  F.  E.  Turneaure,  Instructor 
in  Washington  University.  To  this  list  must  be  added  a  text- 
book on  Retaining  Walls  and  Masonry  Dams,  by  Pro- 
fessor Mansfield  Merriman. 

There  are  three  articles  in  Scrihner's  Magazine  for  March 
which  ought  to  have  special  mention,  although  the  whole  num- 
ber is  a  good  one.  The  first  is  the  concluding  number  of  Mr. 
Coffin's  paper  on  American  Illustration  ;  the  second  is  the 
article  on  the  Water  Route  from  Chicago  to  the  Ocean,  by 
Lieutenant  Charles  C.  Rogers  ;  the  third  is  the  discussion 
of  the  question  of  Speed  in  Locomotives,  by  Theodore  N.  Ely, 
H.  Walter  Webb,  and  M.  N.  Forney. 

The  series  of  papers  on  London  is  concluded  in  the  March 
number  of  Harper's  Magazine.  Other  interesting  articles 
are  the  continuation  of  the  history  of  the  Northwestern  Fur 
Trade  ;  the  Voyage  Down  the  Danube,  and  a  paper  on  St. 
Paul  and  Minneapolis.  Some  of  the  illustrations  deserve 
especial  notice. 

In  the  March  number  of  the  Arena  there  are,  as  usual,  a 
number  of  articles  deserving  attention  for  strength  and  inde- 
pendence of  thought,  and  the  number  is  fully  up  to  the  high 
standard  of  this  magazine. 
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BOOKS    RECEIVED. 


Pitprrs  of  the  Americi^n  Institute  of  Mining  F.nglnerrs.  Pub 
lished  by  the  Instiiutf,  New  York.  This  iiiclii  les  a  number 
of  pip-rs  read  at  ihe  m-cling  ht-KI  at  Glen  Summit.  P.t.,  in 
October  last. 

The  Case  of  William  A'.  Tiiliman  before  l/ic  House  CommiKee 
on  Patents.     W.  K.  Tubman,  Baltimore. 

Reports  of  the  Consuls  of  the  United  Stales  to  the  Depart  men  I 
of  State.  No.  li'i,  October,  ii>)\.  Government  Printing  Offi:e, 
Washington. 

Gas  in  Foreign  Countiies  :  Reports  from  the  Consuls  of  the 
United  States  in  Answer  to  a  Circular  from  the  Department  of 
Stale.  Government  Printing  Office,  Washington.  This  is  one 
of  the  excellent  compilaiionj  from  consular  reports  on  special 
subjects,  which  the  Bureau  of  Statistics  of  the  State  Department 
prepires  and  issues  from  time  to  time. 

The  Ventilation  of  Buildings.  By  Alfred  R.  Wolff,  M.E. 
Second  Edition  ;  published  by  the  Author,  New  York. 

Catalogue  of  Books  on  Steam,  Steam  Engines,  Alachinery, 
Mechanics  and  Mechanical  Engineering.  The  D.  Van  Nosirand 
Company,  New  York. 

University  of  Pennsylvania.  Courses  in  Mechanical  and 
Electrical _  Engineering,  1891-92.  Issued  by  the  University. 
Philadelphia. 

Transactions  of  the  American  Society  of  Mechanical  En 
gineers  :    Vol.  XII,  1891.      Published  by  the  Society,  New  Yoik. 

Selected  Papers  of  the  Institution  of  Civil  Engineers.  Pub- 
lished by  the  Institution,  London,  England.  The  present  in- 
stallment of  these  papers  includts  W.  G.  Walker,  on  a  Four 
screw  Hopper  Dredger  ;  F.  W.  Wool  and  H.  Hawgood,  on  Los 
Angeles  Cable  Railroads  ;  E.  R.  Dymond,  on  Electric  Lighting 
at  Tamworth,  N.  S.  W.;  F.  T.  Joyce,  on  Queensland  Water 
Supply  ;  R.  H.  B.  Downes,  on  Practical  Astronomy  ;  Abstracts 
of  Papers  in  Foreign  Transactions  and  Periodicals. 


TECHNICAL   SCHOOLS. 


Courses  in  Mechanical  and  Electrical  Engineciing  of  the  Uni- 
versity of  Pennsylvania,  1891-92. 

The  University  of  Pennsylvania  has  for  some  time  given 
much  attention  to  its  terhnical  departments,  and  the  pamphlet 
before  us  shows  very  complete  courses  in  mechanical  and  elec- 
trical engineering  and  in  chemistry.  The  mechanical  and 
physical  laboratories  are  an  important  feature  of  the  course,  and 
are  soon  10  be  very  much  enlarged  and  improved. 

The  University  has  now  in  process  of  construction  extensive 
buildings,  which  will  add  materially  to  the  facilities  of  this  de- 
partment. Ground  has  been  broken  for  a  boiler  house  100  X  50 
ft.,  which,  when  completed,  will  contain  examples  of  the  best 
modern  lyp' s  of  steam  boilers.  The  plant  will  contain  exter- 
nally and  inlernally  fired  shell  boilers  and  several  water  lube 
an  1  other  boilers  of  the  sectional  type.  These  boilers  wi.l  be 
erected  in  such  a  way  that  the  students  will  be  enabled  to  ex- 
amine and  test  them  and  compare  their  workings  for  heating 
and  power  purposes  under  the  same  conditions. 

Adjoining  this  building  is  to  be  the  new  engineering  labora- 
tory. This  budding  is  10  be  100  X  45  ft.  and  three  and  one- 
half  stories  high.  On  the  first  floor  are  to  be  p'aced  the  engines 
and  dynamos  used  for  lighting  all  the  University  buddings. 
The  engines  will  be  of  the  best  types,  both  simple  and  com- 
pound, and  will  be  arranged  so  that  all  the  information  possible 
miy  be  obtained  by  the  students. 

The  dynamos  to  be  used  for  lighting  purposes  will  include 
examples  of  the  best  modern  types  of  both  direct  and  alternat- 
ing current  machines,  and  the  students  in  this  department  will 


be  given  instruction  in  Ihe  commercial  handling  and  testing  of 
the  plant.  The  plan  at  present  followed  of  giving  each  student 
charge  of  all  ihe  machinery  and  apparatus  in  the  department 
for  a  portion  of  his  time,  under  proper  supervision,  will  be  fol- 
lowed in  the  new  plant. 

The  remainder  of  the  first  lloor  will  be  used  for  the  Depart- 
ment of  Mechanical  Engineering.  The  plant  now  in  the  college 
buiUing  will  be  removed  to  the  new  one.  The  Corliss  and 
Porter-Allen  engines  now  in  the  department  will  be  used  in  the 
new  building  for  testing  purposes  and  for  driving  the  laboratory 
and  shop  shafting.  On  this  same  floor  the  wood  and  iron  work- 
ing rooms  will  be  located. 

On  the  first  floor  the  centrifugal  pumps,  water  meters,  Leffcl 
and  Pelton  wheels  will  be  set  up,  connected  to  the  tanks  on  the 
fourth  floor,  and  discharging  into  a  passage  fitted  with  a  weir 
below  the  floor  for  the  measurement  of  the  quantity  of  water 
discharged.  The  pumps  placed  on  this  floor  to  return  the  water 
to  the  ta'  ks  will  be  fitted  for  testing  purposes. 

On  the  second  floor  will  be  located  the  mechanical  testing 
laboratory.  In  this  laboratory  the  testing  machines  now  in  the 
department  will  be  placed  and  permanent  places  made  for  the 
apparatus  used  in  testing  materials,  oils,  cements,  gauges,  indi- 
cators, chimney  gases,  etc.  The  machinery  on  this  floor  will 
be  driven  entirely  from  the  floor  below.  One  portion  of  this 
room  will  be  set  apart  for  the  handling  of  small  dynamos  and 
motors,  the  current  being  carried  into  the  electrical  laboratory 
for  testing  purposes.  On  this  floor  will  be  located  also  the 
offices,  three  class  rooms,  coat  rooms  and  closets. 

On  Ihe  third  floor  there  will  be  a  large  drawing  room,  one 
class  room  and  the  assistants'  room.  On  this  floor  also  will  be 
Ihe  electrical  laboratory,  which  will  be  of  especial  value.  The 
currents  from  the  dynamos  in  the  lighting  station,  as  well  as 
from  the  dynamos  in  the  mechanical  laboratory,  will  be  avail- 
able for  testing  work.  The  laboratory  is  already  equipped  with 
apparatus  for  carrying  on  most  of  the  tests  required  of  the  elec- 
trical engineer. 

On  Ihe  half  floor  above  Ihe  third  floor  will  be  the  model  room 
and  the  blue-print  room. 

In  the  new  building  there  will  be  altogether  about  15,000  sq. 
ft.  of  floor  space,  all  of  which  will  be  used  for  instruction  in 
mechanical  and  electrical  work  only.  The  chemical  and  physi- 
cal laboratories  in  the  college  buildings  will  also  be  used  for  in- 
struction of  students  in  those  branches. 


Harvard  University  :  Summer  Courses  of  InslrucUon,  lSg2. 

A  circular  from  Harvard  University  announces  several 
courses  of  instruction  for  the  next  summer  ;  among  these  are 
Physics,  Geology,  Engineering  and  Trigonometry.  The  course  s 
in  Field  Engineering  most  interest  us,  and  concerning  them  the 
circular  says  1 

Two  courses  in  Surveying  will  be  given  during  the  summer  of 
1892.  each  to  begin  on  Wednesday,  July  6,  and  to  continue  six 
weeks. 

It  is  intended  to  give  about  eight  hcurs  per  day  to  field  or 
office  work,  including  lectures,  and  to  make  the  courses  equiva- 
lent 10  the  regular  courses  in  the  Scientific  School  designated  as 
Engineering  2  and  4. 

The  Scientific  School  building  will  be  open  during  the  sum- 
mer, and  the  School  will  have  ihe  use  of  its  rooms,  instruments 
and  equipment. 

The  course  in  Topography  will  consist  of  practical  instruction 
in  topographical,  land  and  city  surveying.  Actual  surveys  will 
be  made,  notes  plotted,  areas  calculated,  and  maps  completed 
in  ink  and  colors  Practice  will  be  given  in  leveling,  in  de- 
terminalion  of  grades,  setting  of  grade  slakes,  contouring  and 
the  computation  of  earthworks.  The  instruction  is  intended  to 
make  the  student  familiar  with  the  methods  and  instruments 
emplo',  edin  surveying,  and  to  enable  him  to  perform  the  opera- 
lions  of  plane  surveying,  leveling  and  plotting. 

The  course  in  Railroad  Surveying  will  require  a  previous 
knowledge  of,  and  familiarity  with,  surveying  instruments,  as 
well  as  of  the  elementary  principles  of  plane  surveying.  It  will 
include   problems  in  simple  and  compound  curves,  lurnouls, 
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economics  of  location,  and  earthwoiks.  It  is  the  custom  to 
make  reconnoissance,  preliminary  and  location  suiveys  of  a 
railroad  from  three  to  five  miles  in  length,  including  estimates, 
bills  of  materials,  specifications  and  contracts  for  the  construc- 
tion of  the  same.  The  surveys  are  mapped,  cross-sections 
plotted,  and  the  work  made  in  character  as  practical  as  possible. 

It  may  be  added  that  the  cost  of  this  summer  course,  includ- 
ing tuition  fee,  is  estimated  at  from  $61  to  $go.  The  students 
will  have  the  advantage  of  access  to  the  Library  and  other  facili- 
ties of  the  University. 


SOME  CURRENT  NOTES. 

The  finest  and  most  complete  dividing  engine  in  the 
world  has  just  been  completed  by  Professor  Rowland  for 
the  Johns  Hopkins  University,  in  Baltimore.  Several 
years  have  been  required  to  perfect  this  machine,  which 
can  rule  1,000,000  lines  to  the  inch,  and  the  greatest  care 
hes  to  be  taken  to  secure  its  regular  running.  Its  cliief 
use  is  to  rule  the  fine  plates  used  for  spectrum  analysis  ;  a 
plate  or  grating  of  this  kind,  about  5  in.  in  diameter,  and 
ruled  with  22,000  lines  to  the  inch,  takes  abont  a  week  of 
constant  work,  night  and  day,  to  complete  it. 


Plans  have  been  prepared  by  anexpert  commission  con- 
sisting of  three  engineers— Charles  A.  Allen,  Augustus  W. 
Locke  and  John  W.  Ellis — appointed  a  year  ago,  for  abolish- 
ing the  grade  crossings  of  streets  and  railroad  tracks  in 
Worcester,  Mass.  There  are  now  39  such  crossings  in  the 
city,  a  number  of  them  being  on  busy  and  important  streets. 
The  plan  presented  by  the  Commission  provides  for  rais- 
ing the  tracks  in  the  Union  Station  8  ft.,  so  that  the  streets 
in  the  center  of  the  cily  shall  go  under  them.  According 
to  this  plan,  at  Grafton  Street  the  tracks  will  be  elevated 
7.90  ft.  and  the  roadway  depressed  10  10  ft.  ;  at  Green 
.Street  the  tracks  will  be  elevated  15  ft.  and  the  street  de- 
pressed 3  ft.  ;  at  Lincoln  Square  the  tracks  will  be  ele- 
vated 13  ft.  and  the  street  depressed  4  ft.  The  viaduct 
across  Front  Street  connecting  the  Northern  and  Southern 
railroads  is  to  be  abolished,  and  a  transfer  freight  yard 
established  east  of  the  Union  Station.  None  of  the  pres- 
ent freight-houses  or  yards  will  be  disturbed  except  that 
of  the  New  York,  Providence  &  Boston,  which  will  have 
to  be  moved  several  hundred  teel  west.  The  expense  of 
remodelling  the  Union  Station  is  estimated  at  •'fiso.ooo, 
and  the  total  cost  of  the  improvement  at  $2,094,000. 

The  representatives  of  the  Deep  Water-ways  Conven 
tion,  recently  held  at  Detroit,  appeared  in  Washington 
recently  at  a  joint  meeting  of  the  House  Committee  on 
Rivers  and  Harbors  and  the  Senate  Committee  on  Com- 
merce, having  in  charge  the  preparation  of  the  regular 
river  and  harbor  appropriation  bill.  The  delegation  urged 
the  importance  of  the  construction  of  a  21-ft.  channel  from 
the  head  of  Lake  Superior  through  the  various  connecting 
links  between  the  great  lakes  and  through  the  Erie  Canal 
to  the  sea.  The  cost  of  the  improvements  needed  to  com- 
plete the  21-ft.  channel  is  estimated  by  competent  authori- 
ties at  $3,400,000  ;  the  probable  yearly  cost  of  maintain- 
ing the  channel  is  not  stated. 


At  the  hearing  granted  to  representatives  of  the  De- 
troit Deep  Water-ways  Convention  by  the  River  and  Har- 
bor Committee  of  the  House  and  the  Commerce  Com- 
mittee of  the  Senate,  General  Poe  was  again  called  upon 
for  an  opinion  as  to  the  possibility  of  a  reduction  of  the 
level  of  the  lakes  by  deepening  their  connecting  channels. 
Although  it  is  a  cardinal  principle  in  engineering  that  the 
system  of  dredging  at  one  point  in  a  body  of  water  con- 
necting others  of  different  levels  and  depositing  the  mate- 
rial thus  taken  out  at  another  place  in  the  same  body  of 
water  does  not  change  the  surface  level  in  any  case,  this 
question  has  been  raised  many  times,  ajid  will  probably 
come  up  again  at  regular  intervals  in  the  future.  A 
Toledo  man — Samuel  R.  Backus — raised  the  question  this 
time,  and  it  has  been  given  many  columns  of  space  in 
daily  newspapers  on  the  lakes.  With  a  great  deal  of  pa- 
tience, however,  General  Poe  has  answered  all  questions 
regarding  the  subject,  on   the  basis  that  one  of  the  very 


first  requirements  when  deepening  the  bars  in  a  channel 
connecting  pools  having  different  levels,  is  that  sufficient 
of  the  cross-section  at  the  point  of  deepening  must  be  ob- 
structed to  compensate  for  the  increase  due  to  the  excava- 
tion. The  excavation  at  the  Lime-Kilns-Crossing,  he  says, 
may  be  taken  as  an  example.  The  stone  removed  from 
the  excavation  was  deposited  abreast  of  it,  in  a  part  of  the 
channel  that  was  not  likely  to  be  required.  The  contracts 
for  improving  Hay  Lake  Channel  provide  for  the  neces- 
sary dams  to  maintain  the  volume  of  discharge  as  at  pres- 
ent. At  St.  Clair  Flats  Canal  proper  precautions  were 
taken  to  maintain  the  volume  of  discharge.  At  the  Lime- 
Kilns  Crossing  the  course  taken  was  hardly  necessary,  be- 
cause the  entire  fall  from  the  head  of  the  improvement  to 
Lake  Erie  does  not  exceed  three  inches  ;  hence  a  rise  of 
that  extent  in  the  level  of  Lake  Erie  would  entirely  drown 
out  the  whole  improvement.  But  it  was  most  convenient 
and  economical  to  deposit  the  stone  in  accordance  with 
the  principle  referred  to.  —  Cleveland  Marine  Review. 


One  of  the  highest  bridges  in  the  world  is  now  under 
construction  over  the  cafion  of  the  Pecos  River  on  a  cut- 
off line  which  the  Southern  Pacific  Company  is  building 
from  Helmet  to  Shumla,  Tex.  This  viaduct  is  2,180  ft. 
long  and  328  ft.  above  the  level  of  the  river  ;  it  consists  of 
48  spans,  alternately  65  ft.  and  35  ft.  long,  supported  on 
steel  towers,  with  the  exception  of  a  few  at  the  end,  which 
rest  on  masonry  piers.  The  65-ft.  spans  are  deck  trusses, 
and  the  35-ft.  spans,  over  the  towers,  are  plate  girders. 
The  central  span,  over  the  river,  is  a  cantilever  185  ft. 
long.  The  highest  tower  is  321  ft.  high  ;  the  towers  are 
all  10  X  35  ft.  at  the  top.  The  Phoenix  Bridge  Company 
is  budding  the  bridge. 

The  Old  Colony  Railroad  Company  has  asked  the 
Massachusetts  Legislature  for  permission  to  use  elec- 
tricity instead  of  steam  as  a  motive  power.  It  is  said  that 
experiments  in  this  direction  are  to  be  made  on  some  of 
the  branch  lines,  for  which  legislative  permission  is  nec- 
essary. 

On  February  i,  according  to  the  tables  of  the  Ameri- 
can Manufacturer,  there  were  in  blast  305  furnaces  with 
a  weekly  capacity  of  192,647  tons  of  pig  iron  ;  a  decrease 
of  5  furnaces  in  number,  but  an  increase  of  1,205  tons  in 
weekly  capacity,  as  compared  with  January  i.  As  com- 
pared with  February  i,  189!,  the  statement  shows  the 
large  increase  of  31  in  the  number  of  furnaces,  and  of  53,- 
308  tons  in  the  weekly  production. 


The  rival  projects  for  bridging  the  Hudson  River  at 
New  York  have  had  hearings  before  the  Senate  Commit- 
tee at  Washington,  but  without  present  result  or  apparent 
advantage  to  either. 

A  NEW  tunnel  is  now  being  built  under  the  Thames 
River  at  Kingston,  near  London,  by  the  Southwark  & 
Vauxhall  Water  Company,  under  the  direction  of  its  Chief 
Engineer,  Mr.  J.  W.  Resller.  This  Company  is  building 
a  line  from  Hampton  to  Nunhead,  to  furnish  additional 
water  to  the  reservoir  at  the  latter  place,  from  which  sev- 
eral of  the  suburbs  of  London  are  supplied.  With  the  ex- 
ception of  the  section  under  the  river,  the  new  conduit 
consists  of  a  cast-iron  pipe  42  in.  in  diameter.  In  the  sec- 
tion under  the  Thames  this  single  conduit  is  replaced  by 
two  pipes  each  30  in  in  diameter.  These  pipes  are  laid 
side  by  side  in  a  tunnel  of  circular  section  9  ft.  in  diame- 
ter. This  tunnel  is  being  constructed  on  the  Greathead 
system,  by  means  of  a  shield  forced  through  the  clay, 
which  there  composes  the  soil,  and  is  lined  with  cast-iron 
sections  boiled  together  in  the  same  manner  as  the  tunnel 
of  the  City  &  South  London  Railroad,  and  other  works  built 
on  this  system.  The  work  is  now  well  advanced,  and  the 
tunnel  will  soon  be  completed. 


There  are  now  in  Germany  only  about  600  miles  of 
canal  against  nearly  eight  times  that  length  of  rivers, 
which  were  originally  navigable,  or  have  been  made  so  by 
works  ol  improvement.  This  condition  of  things  is  rapid- 
ly  being    changed,    however,    as    there    are    a    number 
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of  canals  now  under  construction  in  that  country,  and  sur- 
veys are  hein';  made  for  others.  In  the  can;il  and  river 
works  o(  ("icriiiany  no  atlenipt  has  been  made  to  secure  a 
great  dejilh  of  water,  the  engineers  liaving  generally  con- 
tented themselves  with  a  moderate  depth,  and  with  design- 
ing boats  to  carry  the  largest  possible  tonnage  on  a  small 
craft.  

Our  contemporary,  the  Electrical  World,  publishes 
with  very  little  comment  the  prospectus  of  Hr.  Wellington 
.\dams,  who  proposes  to  build  an  electrical  railroad  be 
tween  Chicago  anil  St.  Louis,  and  to  run  trains  thereon 
at  the  rate  of  too  miles  an  hour.  The  road  is  to  be  an 
air  line  and  is  to  have  four  tracks,  two  for  through  traffic 
and  two  for  local  traffic  and  express  freight.  The  power 
station  is  to  be  at  the  mouth  of  a  coal  mine  on  the  line,  so 
that  fuel  can  be  very  cheaply  obtained.  How  the  jiower 
is  to  be  transmitted— by  overhead  or  conduit  lines— is  not 
stated,  but  the  prospectus  says  that  the  entire  line  will  be 
provided  with  electric  signals  and  lighted  at  night  with 
electric  lights,  and  there  will  be  no  possibility  of  accident. 

The  cars  will  be  of  the  pattern  shown  herewith,  with 
two  pairs  of  driving-wheels,  each  run  by  a  separate  motor. 
The  wheels  will  be  6  fl.  diameter,  but  the  car  will  be  low. 


the  body  being  hung  between  the  driving-axles.  The 
plow  or  wedge-shaped  nose  in  front  is  to  diminish  as  much 
as  possible  the  resistance  of  the  air  at  speeds  of  too  to  120 
miles  an  hour.  Each  car  will  be  complete  in  itself,  hav- 
ing a  baggage  compartment  at  one  end,  its  own  motors 
and  heating  and  lighting  apparatus. 

Onk  of  the  most  remarkable  steel  castings  recently 
made  is  the  box-slide  for  the  12-in.  turret  mount  for  the 
battleship  Puritan,  which  weighed,  when  shipped  from 
the  works  of  the  Midvale  Steel  Company,  1 5,547  lbs.  The 
Government  specifications  were  :  Tensde  strength,  65,000 
lbs.  per  square  inch  ;  elastic  limit.  25,000  lbs.;  extension, 
IS  per  cent.;  contraction,  25  per  cent.  The  actual  results 
ot  tests  made  from  the  casting  itself  showed  :  Tensile 
strength,  65,174  lbs.;  elastic  limit,  31,058  lbs.;  extension, 
25.10  per  cent.;  contraction,  35.04  per  cent.  The  casting 
itself  is  of  box  form  and  not  by  any  means  an  easy  one  to 
make. 

Nearly  5,000  ft.  of  the  water-power  tunnel  at  Niagara 
Falls  has  been  excavated,  and  the  work  is  progressing 
rapidly. 

The  standard  railroad  gaui,'e  in  the  Argentine  Republic 
is  5  ft.  6  in.,  but  there  are  now  over  2,600  miles  of  4  ft. 
8;2  in.,  or  narrow  gauge,  as  it  is  called  there.  The  long- 
est line  of  this  gauge  is  the  Cordoba-Tucuman,  which  with 
the  Jujuy  extension,  is  563  miles  long.  A  line  lately  com- 
pleted is  the  Cordoba-Rosario,  127  miles  in  length,  with  a 
branch  of  38  miles.  This  line  runs  through  a  good  coun- 
try and  connects  Cordoba  with  the  port  of  Rosario. 

New  railroad  construction  continues  in  Uruguay, 
though  it  has  almost  entirely  stopped  on  the  other  side 
of  the  River  Plate.  The  northern  extension  of  the  Central 
Uruguay  line  is  now  completed  to  Rivera,  on  the  line  be- 
tween Uruguay  and  the  province  of  Rio  Grande  do  Sol, 
lirazil.  Rivera  is  352  miles  from  Montevideo,  the  starting- 
point  of  the  road. 

Not  much  attention  is  paid  to  fast  running,  however, 
since  the  time  from  Montevideo  to  Rivera  is  21  hours,  or 
about  16;,  miles  an  hour.  Time  is  of  less  importance 
there  than  here,  however,  and  the  traffic  is  not  heavy 
enough  to  warrant  the  running  of  fast  trains. 

The  Dickerson  Mine,  in  Morris  County,  N.  J.,  has  been 
shut  down,  and  will  probably  never  be  reopened,  as  its 
working  no  longer  pays.     This  has  some  historical  inter- 


est, as  the  Dickerson  is  one  of  the  oldest  iron  mines  in 

America,  having  been  first  opened  in  1716,  It  is  said  that 
iron  from  this  mine  was  worked  up  into  cannon  balls  dur- 
ing the  Revolution,  and  the  story  is  at  least  probable. 
Later  it  was  one  of  a  group  of  mmes,  the  ore  from  which 
was  worked  up  into  bar  iron  and  other  shapes  in  the 
numerous  small  forges,  each  with  its  trip-hammer  worked 
by  water-power,  the  ruins  of  which  can  be  found  all  over 
Northern  .New  Jersey.  Later  still,  the  ore  was  sent  over 
the  Ferro-Monte  Railroad  to  the  Morris  Canal,  and  thence 
by  water  to  the  furnaces.  This  ore  was  always  of  excel- 
lent quality  and  in  good  demand. 

The  Argentine  Government  proposes  to  regulate  rail- 
road tariffs,  and  a  recent  decree  ditecls  the  guaranteed 
railroads  to  submit  their  tariffs  to  the  National  Railroad 
Board,  which  will  have  authority  to  approve  or  to  reject 
them  and  order  changes.  The  Board  is  instructed  to  take 
into  account  not  only  the  expenses  and  charges  of  the 
railroads,  but  also  the  interests  of  the  people  along  the 
lines  and  the  possibility  of  building  up  tralRc. 

The  Government  has  a  large  direct  interest  in  the  ques- 
tion, for  the  Argentine  railroad  debt  now  amounts  to 
$80,000,000  gold,  and  the  yearly  charge  to  $4,000,000. 
This  is  on  account  of  the  guaranteed  lines  only. 


The  Japanese  railroad  system  continues  to  grow  stead- 
ily. In  1890  there  were  222  miles  of  new  railroad  opened 
to  traffic,  and  work  was  begun  on  new  Government  lines 
which  will  be  185  miles  long  when  finished.  Charters  to 
build  127  miles  were  issued  to  private  companies,  and  pre- 
liminary authorizations  for  300  miles  more  were  granted. 
Considering  the  conformation  and  size  of  the  country,  it 
may  be  said  that  in  a  few  years  Japan  will  be  well  supplied 
with  railroads.  

The  extent  of  the  street  railroad  interest  in  the  United 
States  may  be  estimated  from  a  recent  report,  which  states 
that  there  are  5.783  miles  of  such  roads  in  operation,  hav- 
ing 32,505  cars  and  employing  70,764  men.  The  total 
number  of  passengers  carried  last  year  was  2,023,010  202  ; 
being  349  820  per  mile  of  road  worked  and  62,237  per  car. 
Philadelphia  is  the  leading  tiorse-car  city,  having  277  miles 
of  street  railroad  ;  Boston  (including  Lynn  and  Cambridge) 
is  second,  with  238  miles  ;  Chicago  third,  with  193  miles  ; 
New  York  fourth,  with  181  miles.  Four  other  cities  have 
over  too  miles  each  :  Brooklyn,  173  ;  St  Louis,  115  ;  New 
Orleans,  113  ;  and  Baltimore,  loi  miles. 


No  work  is  now  in  progress  on  the  tunnel  under  the 
Hudson  River  at  New  York.  The  present  stoppage  is  due 
to  lack  of  money,  as  the  work  was  advancing  without  diffi- 
culty when  it  was  stopped. 

A  NEW  type  of  ship  approaching  the  "  whaleback"  has 
been  patented  in  England  by  Doxford  &  Sons,  ship-build- 
ers of  London,  who  propose  to  build  cargo  steamers  on 
this  plan.  The  patent  shows  a  "whaleback"  with  some 
modifications  intended  to  adapt  it  better  to  ocean  work. 

♦ 

A  FRENCH  FAST  LOCOMOTIVE. 


(Condensed  from  paper  by  M.  Max  de  Nansouty  in  /<■  Cenit  Civil.) 

The  Eastern  Railroad  Company  of  France  has  just 
completed  the  first  of  12  locomotives  intended  to  run  the 
fast  express  trains  of  the  line  from  Calais  by  way  of  Laon 
to  Basle.  This  is  one  of  the  main  lines  of  Continental 
travel,  making  connections  not  only  with  the  Swiss  lines, 
but  also  for  Italy  by  the  Golhard  Tunnel,  and  for  Austria 
by  the  Arlberg,  and  the  trains  are  often  heavy,  consisting 
of  18  and  20  carriages,  including  a  sleeping  car.  The 
service  has  heretofore  been  performed  by  engines  of  the 
Crampton  type,  but  when  the  trains  were  heavy  it  has  been 
necessary  to  use  two  engines,  and  the  company  some  time 
ago  decided  to  build  a  special  class  of  locomotives  for  the 
work. 

These  engines,  of  which  No.  802  is  the  first,  were  de- 
signed by  M.  Salomon,  Superintendent  of  Motive  Power, 
and  M.  Flaman,  Chief  Mechanical  Engineer  of  the  Com- 
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pany.  Their  object  has  been  to  secure  great  steaming 
capacity,  stability  at  high  speeds,  and  a  certain  amount 
of  flexibility  in  order  to  avoid  too  great  shocks  to  the  road- 
bed. Flexibility  has  been  secured  by  adopting  the  Ameri- 
can type  of  four  drivers  and  a  four-vifheeled  truck  ;  sta- 
bility by  avoiding  all  overhanging  weight  and  by  placing 
the  cylinders  as  near  the  center  of  the  engine  as  possible. 
The  boiler  adopted  for  these  engines  is  of  a  new  type 
designed  by  M.  Flaman  ;  this  boiler  was  described  and 
illustrated  in  the  Journ.il  for  January,  1892,  page  25. 
To  repeat  briefly  here,  it  has  the  barrel  entirely  filled  with 
tubes,  and  above  the  main  boiler  it  has  a  supplementary 


to  center  of  truck  is  1 1  ft.  5f  in.     One  pair  of  drivers  is  in 

front  and  the  other  behind  the  fire-box. 

The  truck  frame  is  of  steel  plate.  A  lateral  motion  is 
allowed  the  center-bearing,  and  is  controlled  by  an  elliptic 
spring  on  each  side.  In  this  way  the  engineers  have 
reached  the  object  attained  in  this  country  by  the  use  of 
the  swing  bolster.  The  truck  is  shown  in  detail  in  figs. 
I,  2  and  3  herewith  ;  the  figures  given  in  these  are  in 
meters. 

The  cylinders  are  placed  as  ear  the  center  of  the  en- 
gine as  possible,  and  are  outside.  They  are  19  7  in.  in 
diameter  and  26  in.  stroke.     The  cylinders  are  horizontal. 
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barrel  or  drum,  of  somewhat  smaller  diameter,  connected 
with  the  main  barrel  at  several  points  and  joined  at  the 
rear  to  the  outside  fire-box  casing.  An  experimental 
boiler  of  this  type  was  put  in  one  of  the  old  Crampton  en- 
gines some  time  ago,  and  has  worked  so  well  that  it  was 
decided  without  hesitation  to  use  it  for  the  new  engines. 

In  No.  502  the  fire-box  has  been  made  large  in  order  to 
suit  the  fuel  used,  which  is  slack  coal  with  a  mixture  of 
about  20  per  cent,  of  briquettes  or  prepared  fuel  pressed 
into  cakes.  The  fire-box  is  40  in.  wide  inside  and  75A  in. 
deep  at  the  front  end  ;  the  grale  area  is  26  sq.  ft.  There 
is  an  arch  or  deflector  connected  with  the  water  spaces  at 
each  side.  The  crown-sheet  ol  the  fire  box  is  arched  and 
is  of  corrugated  steel  ;  there  ate  no  crown-bars. 

The  main  barrel  of  the  boiler  is  47^  in.  in  diameter  and 
contains  323  tubes  1.57  in.  in  diameter  and  14  It.  Hi  in. 
long.  The  upper  barrel  or  drum  is  3U  in.  in  diameter  and 
has  three  connections  with  the  main  barrel. 

The  total  heating  surface  is  :  Direct  (fire-box),  170.7  sq. 
ft.;  indirect  (tubes),  1,768.3  sq.  ft.;  total,  1,939  sq.  ft. 
The  normal  water  level  is  about  the  center  line  of  the  up- 
per barrel. 

These  boilers  were  made  with  the  greatest  care.  The 
steel  plates  were  all  carefully  reheated  and  annealed  after 
flanging.     The  tubes  are  of  mild  steel. 

Tfie  running  gear  consists  ol  four  coupled  wheels  82J 
in.  in  diameter  and  spaced  9  ft.  10  in.  apart  and  of  the 
four-wheeled  truck.  The  truck  wheels  are  42  J  in.  diameter 
and  are  6  ft.  2j  in.  between  centers.  The  total  distance 
from  center  of  rear  driver  to  center  of  forward  truck  axle 
is  24  ft.  4J  in.     The  distance  from  center  of  forward  driver 


but  the  steam-chests  are  inclined  ;  a  section  of  the  cylin- 
der, and  a  side  view,  showing  the  attachments  to  the 
frame,  are  given  in  fig.  4 

The  valves  are  slide-valves  of  the  pattern  ordinarily  used 
on  the  road.  The  valve-motion  isol  the  shifling-link  type 
and  is  placed  entirely  outside,  the  eccentrics  being  carried 
by  an  arm  attached  to  the  crank-pin.  In  this  case  this 
was  made  necessary  by  the  position  of  the  main  drivers 
back  ol  the  fire-box  ;  but  the  placing  the  valve-gear  out- 
side is  not  uncommon  in  France. 

The  steam-pipes  are  carried  down  outside  the  boiler. 
The  position  of  the  cylinders,  in  fact,  requires  a  some- 
what awkward  arrangement  of  both  the  steam  and 
exhaust-pipes. 

The  main  rods  are  9  ft.  3I  in,  long  ;  they  are  connected 
to  the  rear  pair  of  drivers  The  guides  are  double  and 
the  cross-head  is  of  the  box  type. 

The  engine  is  34  ft  li  in,  long  over  all.  The  weight, 
ready  for  service,  is  :  On  rear  or  main  drivers.  35,830  lbs  ; 
on  forward  drivers,  36320  lbs,;  on  truck,  50,800  lbs.; 
total.  122,950  lbs. 

The  tender  is  carried  on  six  wheels  48';  in.  in  diameter. 
It  is  24  ft.  long  over  all  and  has  a  wheel-base  of  12  ft.  9* 
in.  The  springs  of  the  two  rear  pairs  of  tender  wheels 
are  equalized. 

The  engine  is  fitted  with  the  Westinghouse  air-brake. 
The  compressed-air  reservoir  is  placed  beside  the  smoke- 
box,  immediately  over  the  truck,  and  the  air-pump  is  just 
behind  it.  There  are  no  driver  brakes  on  the  engine  ;  the 
tender  has  brakes  fitted  to  all  the  wheels. 

The  tender  frame  is  of  steel  plate.     The  engine  frames 
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are  also  of  the  plate  type,  the  main  frames  being  of  steel 
plate  1.18  in.  in  thickness. 

A  number  of  experimental  trips  made  with  this  engine 
gave  the  lollowing  results  : 

1.  Trams  of  660  Ions  total  weight  hauled  up  along  grade 
of  o  8  per  cent,  at  a  uniform  speed  of  121,  miles  an  hour. 

2.  Trains  ot  23!  to  242  tons  total  weight  hauled  at  an 
average  speed  ot  47J  miles  an  hour  over  an  undulating 
section  o(  road,  with  grades  varjiiig  from  level  to  0.3  per 
cent.,  and  having  two  short  grades  of  o  6  per  cent. 

3.  Trains  of  154  tons  total  weight  liauled  over  the  sec- 
tion described  above  at  an  average  speed  of  56  miles  an 
hour. 

In  these  statements  weight  of  engine  and  tender  is  in- 
cluded in  that  of  train,  and  the  weight  is  given  in  tons  of 
2,000  lbs. 


The  lines  include  in  all  1,726  miles  of  3  ft.  6  in.  gauge, 
including  a  large  proportion  of  branches  in  the  mileage. 
In  the  South  Island  there  is  one  system,  the  llurunui- 
Bluff.  with  1,069  ni'les  of  road  ;  in  the  North  Island  there 
are  four  systems:  the  Auckland,  254  miles  ;  the  Napier, 
97  miles  ;  the  Wellington,  91  miles,  and  the  VVanganui, 
215  miles.  There  are  many  heavy  grades,  and  on  the 
Wellington  Seciion  there  are  i.S  miles  crossing  a  mountain 
range  worked  on  the  I'  ell  rack-rail  plan,  and  having  grades 
as  high  as  352  ft.  to  the  mile. 

The  total  cost  of  the  railroads  has  been  $62,033,000,  or 
about  $35,940  per  mile.  In  1890  the  net  earnings  were 
$1,863,000,  or  $1,080  per  mile. 

Much  of  the  business  is  done  in  competition  with  sea 
transportation.  There  is  little  coal  or  other  heavy  freight. 
The  kind  of  business  done  is  shown  by  the  reports  for  the 
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In  regular  service  these  engines  will  have  to  draw  trains 
of  220  to  240  tons  total  weight,  and  will  have  to  mainfain 
a  speed  of  40  to  45  miles  an  hour  over  stretches  of  con- 
siderable length.  The  line  over  which  they  will  work  is 
undulating  in  character,  with  Irtqucnt  grades  of  o  6  per 
cent  ,  or  31.68  ft.  to  the  mile,  and  some  of  o  8  per  cent. 
The  road-bed  is  excellent  ;  the  rails  are  of  the  Stevens 
type,  and  not  heavy,  being  for  the  most  part  about  60  lbs. 
to  ihe  yard. 

It  should  be  said  that  in  designing  these  engines,  MM. 
Salomon  and  Flaman  considered  the  compound  type,  and 
finally  decided  not  to  adopt  it,  iheir  reason  being  ibal  the 
complications  required  by  the  additional  cylinders  and 
valves  were  not  desirable  in  locomotives  intended  for  such 
service.  In  this  conclusion  they  differed  from  M.  du 
Bousquet,  Supennlentlent  ot  Motive  I'ower  of  ihe  North- 
ern Kailroadof  France,  who  has  adopted  the  tour-cylinder 
compaund  type  lor  the  heavy  fast  engines  on  his  road. 


NEW  ZEALAND  RAILROADS. 


An  interesting  paper  on  the  railroads  of  New  Zealand 
was  recently  read  before  the  .Australian  Association  for 
the  Advancement  of  Science,  by  Railway  Commissioner 
j.  P.  Maxwell.  Nearly  all  the  New  Zealand  lines  have 
been  built  and  are  worked  by  the  Colonial  Government, 
and  have  been  located  rather  with  the  intention  of  aiding 
in  the  development  of  Ihe  country  than  of  realizing  an  im- 
mediate profit.  Nevertheless  they  are  now  realizing  about 
3  per  cent,  interest  on  their  cost. 


year  named,  when  the  average  passenger  journey  was 
11.31  miles  and  the  average  freight  haul  28  17  miles  ;  the 
average  freight  train  loatl  was  only  17  35  tons.  The  state- 
ment shows  for  the  whole  mileage  a  yearly  average  of 
1.548  train-miles,  32,796  passenger-miles,  and  26,859  1°"" 
miles  per  mile  ot  road. 

Some  interesting  particulars  are  given  below  from  Mr. 
Maxwell's  paper  : 

The  character  of  the  rolling  stock  is  now  tolerably  uniform. 
The  carnages  In  use  are  for  the  most  part  of  the  American 
type.  The  goofis  stock  is  mostly  four  wheeled,  that  being  best 
adapted  to  the  light  iriithr,  but  a  certain  proporiion  is  of  Amer- 
ican type.  A  capacity  of  fi  ions  to  a  nun-paying  loal  of  3* 
tons  is  general,  and  in  the  American  types  a  capacity  of  16 
tons  to  a  non-paying  load  ol  7  tons.  All  the  stock  has  oil- 
boxes. 

The  locomotives,  for  ihe  most  part,  are  small  types  of  en- 
gines, fit  for  light  trafTic  on  steep  grades  wiih  sharp  curves. 
As  a  rule,  they  haie  ucidci  20  tons  on  ihecoupled  wheels.  The 
heavier  types  are  eight-whe*!  coupled  tender  engines,  with  as 
high  as  27  ions  on  itie  coupled  wheels,  suitable  (or  minimum 
curves  of  yi  chains  radius.  The  use  of  bogies,  compensating 
levers,  balanced  slide  valves,  and  sight-feed  lubricators  has 
been  generally  introiuccd.  American  or  Russian  oils  are 
chiefly  used  for  lubricants.  The  average  mileage  per  engine  is 
about  14,000  miles  per  annum,  a  very  low  result,  due  to  short 
services  and  long-standing  hours.  The  average  cost  per  engine- 
mile  for  all  locomotive  expenses  is  19  i  cts.  This  average  in- 
cludes the  Fell  engine  services  on  the  Rimutaka  incline  of  i  in 
15,  which  has  a  center  rail  foraboul  2j  miles.  The  Fell  engines 
weigh  36  tons,  and  draw  a  gross  load,  exclusive  of   their   own 
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weight,  of  70  tons  up  i  in  15  at  about  five  miles  an  hour.  These 
engines  ran  17,900  miles  in  one  year,  being  624  days  in  steam, 
and  costing  92  cts.  per  engine-mile. 

Methods  of  working  are  uniform  throughout  the  colony. 
Unskilled  wages  cost  i?l.56  and  skilled  wages  $2  to  $2.63  per 
day  of  eight  working  hours. 

The  e.\treme  speed  of  trains  between  stations  is  fi.xed  at  36 
miles  per  hour. 

The  Winter  block-system  is  in  use  on  certain  parts  of  the 
lines  where  the  traffic  and  other  circumstances  make  it 
necessary. 

The  rails  are,  for  the  most  part,  of  40  lb.  iron  and  53  lb. 
steel.  Some  30  lb.  rails  have  been  used  on  branch  lines.  All 
renewals  are  made  in   53-lb.  steel. 

Structures  and  buildings  are  chiefly  of  wood.  Combined 
wood  and  iron  bridge  trusses  ate  largely  used.     The  bridging 
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is  very  extensive  in  some  instances,  as  in  the  Rakaia,  Rangi- 
tata,  and  Waitaki,  the  river-beds  being  nearly  a  mile  in  width. 

There  are  no  difficulties  from  frost  or  snow,  but  extensive 
floods  have  to  be  dealt  with  occasionally. 

The  cost  of  improvements  in  renewing  iron  rails  with  53-lb. 
steel  rails,  in  reconstructing  improved  types  of  rolling-stock, 
and  more  permanent  structures  is  borne  by  the  working- 
expenses.  This  makes  the  expenses  appear  heavier  than  they 
otherwise  would  do. 

The  average  age  of  the  lines  is  a  little  over  12  years.  The 
full  average  cost  of  renewals  will  not,  therefore,  be  reached  un- 
der three  or  four  years  more.  The  cost  of  renewals  of  rails  and 
sleepers  and  new  works  is  about  one-third  of  the  whole  cost  of 
the  maintenance  of  way  and  work'. 

The  expenses  of  maintenance  of  the  railways  under  consider- 
ation, of  S610  per  mile,  must  be  considered  very  low  under 
these  circumstances. 

The  average  number  of  hands  employed  is  2i^  per  mile  in  all 
departments.  The  stations  are  very  numerous — more  so  than 
the  traffic  justifies  ;  about  one-half  of  them  only  are  manned. 

It  would  seem  from  the  statements  that  the  roads  are 
A'orked  carefully  and  as  economically  as  possible.  New 
Zealand  is  largely  a  pastoral  and  not  a  grain-raising  coun- 


try, and  this,  with  the  absence  of  large  deposits  of  coal  and 
other  minerals,  makes  it  probable  that  the  population  will 
never  be  dense,  and  that  the  railroads  will  never  have  a 
very  heavy  traHic.  Probably  the  system  of  light  roads 
adopted  there  will  prove  to  be  sufficient  for  the  needs  of 
the  country  for  many  years  to  come. 


THE  UNITED  STATES  NAVY. 


The  possibility  of  war  with  Chile  caused  much  activity 
in  the  Navy  Department,  and  the  work  which  was  actually 
done  showed  how  quickly  the  ships  we  have  can  be  put  on 
a  war  fooling.  As  nearly  all  of  them  are  simply  cruisers, 
however,  the  occasion  served  to  show  that  the  battle-ships 
now  in  progress  are  needed,  if  we  are  to  have  war  at  all. 
These,  with  two  or  three  torpedo  cruisers,  seem  to  be  the 
vessels  most  required. 

The  Navy  Department  chartered  the  steamship  O/ii'o 
with  the  view  of  titling  her  out  as  a  floating  machine-shop 
— a  very  necessary  adjunct  to  a  fleet  of  modern  war-ships. 
The  building  of  a  ship  specially  fitted  for  this  purpose 
would  seem  to  be  desirable. 


The  armored  cruiser  Maine,  at  the  New  York  Navy 
Yard,  is  now  ready  for  her  armor-plates.  The  side  armor, 
10  in.  in  thickness,  is  to  come  from  the  Bethlehem  Iron 
Works,  and  the  8-in.  plates  for  the  turrets  are  in  course 
of  manufacture  at  the  works  ot  Carnegie,  Phipps  &  Com- 
pany, near  Pittsburgh. 

The  boilers  of  the  Maine  are  now  being  put  in  place  ; 
and  the  engines,  which  are  all  ready,  will  be  in  the  vessel 
before  long. 

The  cruiser  Cincinnati,  one  of  the  two  3,000-ton  ships, 
is  now  so  well  advanced  at  the  New  York  Navy  Yard  that 
she  will  probably  be  launched  in  June  next.  Some  delay 
in  the  work  has  been  caused  by  slow  delivery  of  the  plates 
for  the  prolective  deck.  The  engines  for  this  vessel  and 
those  for  the  Raleigh,  which  is  being  built  at  the  Norfolk 
Yard,  are  now  well  advanced,  and  the  boilers  will  soon 
be  ready. 

Orders  have  been  given  to  fit  out  the  Vesuvius  for  an- 
other test  of  her  pneumatic  dynamite  guns.  The  trial  is 
to  take  place  at  an  early  day  under  the  supervision  of  a 
special  board  of  naval  experts  in  ordnance,  and  in  addi- 
tion to  a  readjustment  ot  the  gun-working  valves  of  the 
middle  and  port  guns  and  changes  in  them,  the  projectiles 
have  to  be  made  for  the  test.  These  are  being  made  at 
the  John  Russell  Machine  Works,  Springfield,  Mass. 
There  are  75  to  be  made,  at  a  cost  of  about  $;i5oeach  ; 
each  of  them  will  be  8  ft.  in  length.  There  are  two  spe- 
cial reasons  for  making  this  test,  one  of  which  is  to  deter- 
mine whether  the  vessel  shall  remain  a  dynamite  cruiser 
or  be  transformed  into  a  torpedo  cruiser  for  more  effective 
war  service  ;  and  the  other  is  that  the  Secretary  of  the 
Navy  may  determine  whether  her  duplicate,  for  which 
Congress  provided,  shall  be  built. 


THE  ENGINEERING  CONGRESS  OF  1893. 


The  Executive  Committee  of  Engineering  Societies  has 
issued  a  circular  in  relation  to  the  Engineering  Congress 
proposed  in  connection  with  the  Columbian  Exposition 
next  year.  The  substance  of  the  circular  is  as  follows, 
after  referring  to  the  organization  ol  the  "  World's  Con- 
gress Auxiliary  :" 

The  General  Committee  has  proposed  a  plan  for  the 
organization  of  the  Congress  and  its  classification  in  seven 
general  divisions,  which  will  work  separately,  but  meet 
together  on  occasion.  The  following  list  of  subdivisions 
indicates  the  classification.  It  is  proposed  to  assign  the 
work  of  organization  and  management  of  the  various  divi- 
sions as  stated  below  : 

Division  A,  Civil  Engineering,  to  American  Society  of 
Civil  Engineers  ;  Division  R,  Mechanical  Engineering,  to 
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American  Society  of  Mechanical  Engineers  ;  Division  C, 

Mining  Engineering,  to  American  Institute  of  Mining  En- 
gineers ;  Division  I),  Metallurgical  Engineering,  to  Ameri- 
can Institute  ol  Mining  Engineers  ;  Division  E,  Electrical 
Engineering,  to  American  Institute  of  I-^lectrical  En- 
gineers ;  Division  E,  Military  Engineering,  to  I-^ngineer 
Odicers,  U.  S.  A.  ;  Division  G,  Marine  and  Naval  En- 
gineering, to  Engineer  ( )flicers,  U.  S.  N. 

The  oriler  of  proceedings,  and  the  list  of  subjects  from 
which  selections  may  he  made  for  the  work  of  the  Con- 
gress, are  tentative,  and  suggestions  are  cordially  invited. 

There  will  probably  be  occasion  for  several  joint  ses- 
sions of  two  or  more  divisions,  to  discuss  cjuestions  of  gen- 
eral interest  ;  and  these,  together  with  the  programme  and 
the  order  of  papers  and  discussion  — to  avoid  duplication 
or  mutual  interference— will  be  in  immediate  charge  of 
the  General  Committee  of  the  Auxiliary,  in  consultation 
with  the  officers  of  the  several  divisions. 

It  is  desired  that  the  various  bodies  to  whose  care  these 
several  divisions  are  entrusted  shall  take  early  steps 
toward  org.inizing  their  division.  Having  already  their 
own  organizations  and  established  relations,  they  are  in 
the  best  position  to  begin  the  preparatory  work  at  once, 
and  to  prosecute  it  to  a  successful  termination  with  scarce- 
ly any  expense. 

The  usual  plan  heretofore  in  vogue  for  organizing  Inter- 
national Congresses  in  Europe  has  been  to  appoint  in  ad- 
vance a  number  of  Honorary  Presidents,  who  act  virtually 
as  patrons,  two  Chairmen  and  four  to  six  Vice-Chairmen,  to 
provide  for  unexpected  disabilities  ;  four  or  five  Honorary 
Secretaries  and  one  General  Secretary  ;  also  an  Advisory 
Council  comprising  both  home  and  foreign  members  ;  in 
addition  to  which  foreign  and  domestic  kindred  societies 
have  been  invited  to  send  delegates  to  the  Congress. 

The  various  engineering  societies  to  whom  the  several 
divisions  are  assigned  may  either  pursue  this  plan,  or  they 
may,  if  they  prefer,  organize  the  division  through  their 
own  regular  officers,  making  such  additions  thereto  as 
suggest  themselves,  to  give  a  representation  to  kindred 
organizations,  etc.  They  may  also  prefer  to  have  this 
Congress  take  the  place  of  their  regular  summer  meeting, 
including  therein  all  local  societies  and  delegates  of  en- 
gineering societies  throughout  the  world. 

.Ml  this  may  be  done  subject  to  approval  by  the  General 
Committee  of  the  .'\uxiliary,  as  seems  best  to  each  society  ; 
but  the  important  part  of  the  work  to  be  done  would 
appear  to  be  to  provide  in  advance  for  the  selection  of  in- 
teresting subjects  for  discussion  ;  the  preparation  of  analy- 
ses of  subjects,  and  the  perfecting  of  arrangements  which 
will  insure  desirable  contributions  to  the  discussion  ;  also 
the  securing  of  valuable  voluntary  papers,  their  examina- 
tion, etc.,  and  arranging  for  their  discussion. 

These  papers  should  be  invited  from  engineers  all  over 
the  world,  in  order  to  make  the  Congress  truly  interna- 
tional, and  should  preferably  treat  of  new  and  important 
constructions,  machines,  processes,  methods,  etc.,  provid- 
ed they  are  in  actual  use,  or  experiments  and  investigations 
including  proposed  standard  of  tests  and  measurements. 
Advance  copies  or  abstracts  will  be  printed  at  the  expense 
of  the  "  Auxiliary"  or  of  the  Associated  Engineering  So- 
cieties, as  may  hereafter  be  determined,  and  the  papers 
and  discussions  or  translations  thereof,  if  the  original  be 
in  French,  German,  Spanish,  etc.,  may  be  included  in  the 
transactions  of  the  society  organizing  the  division.  It  is, 
moreover,  expected  that  they  will  also  be  printed  in  the 
publication  contemplated  by  the  "  World's  Congress  Aux- 
iliary," which  is  to  furnish  also  the  halls  and  rooms  for 
holding  the  Congress. 

Mr.  E,  L.  Corthell  is  Chairman  of  the  Executive  Com- 
mittee ;  Mr.  Charles  C.  Ijonney  is  President  of  the  Aux- 
iliary. 

THE  PENNSYLVANIA    RAILROAD  RELIEF 

FUND. 


(From  the  Pennsylvania  Railroad  Men's  News.) 

One  of  the  newest  departments  in  railroad  service  in 
thiscountry.  and  one  in  which  a  corporation  most  clearly 
shows  its  interest  in  the  well  being  of  its  employes,  is  the 
Relief  Department. 


This  department  has  the  physical  happiness  of  the  rail- 
road employes  who  are  connected  with  it  as  its  chief  ob- 
ject, and  pays  to  the  deserving  disabled  and  the  benefici- 
aries of  the  deceased  certain  specified  sums  of  money. 
The  source  from  which  all  such  payments  issue  is  called 
the  Relief  I'und,  and  those  entitled  to  its  benefits  are 
"  members  of  the  Relief  Fund." 

The  largest  relief  fund  in  the  world  is  the  one  connected 
with  the  Pennsylvania  Railroad.  It  has  more  than  27,000 
of  the  employes  of  that  road  interested  personally  in  its 
conduct.  This  interest  is  caused  by  the  fact  that  every 
contribution  paid  by  them  goes  to  aid  their  own  or  their 
fellow-member's  family  in  times  of  distress.  They  are  the 
sole  owners  of  the  fund. 

In  many  respects  the  association  of  the  members  in  this 
fund  is  similiar  to  mutual  benefit  societies,  which  are 
numerous  throughout  the  country  ;  and  in  this,  as  in  other 
societies,  each  member  sees  that  his  disabled  neighbor  is 
properly  reported  and  receives  the  benefits  due  him,  and 
that  no  fraudulent  cases  of  disablement  are  allowed  to 
draw  benefits  from  the  fund  ;  in  this  work  he  is  doing 
what  is  entirely  proper,  in  guarding  alike  his  own  and  his 
neighbor's  investments. 

When  members  are  disabled  they  are  paid  benefits  from 
the  fund  they  have  helped  swell.  This  obviates  the 
humiliating  necessity  of  old — that  of  passing  a  subscrip- 
tion paper  about,  soliciting  contributions  for  some  poor 
man  who  had  been  injured  or  sick. 

The  lines  of  road  comprising  the  Pennsylvania  system 
are  divided  into  21  districts,  called  Medical  Examiners' 
Districts,  and  are  in  charge  of  35  medical  men.  At  places 
where  very  large  numbers  of  employis  reside,  or  in  dis- 
tricts containing  a  large  mileage,  several  medical  examin- 
ers are  stationed.  In  the  Philadelphia  office,  near  Broad 
Street  Station,  are  three,  one  or  more  of  whom  is  on  duty 
day  and  night.  There  are  also  three  in  the  Pittsburgh 
office,  and  two  each  at  Jersey  City,  Trenton,  Baltimore, 
Columbia,  Harrisburg,  Williamsport,  Kane,  Lewistown, 
Altoona  and  Derry.  At  other  places  but  one  is  stationed. 
In  addition  to  cases  occurring  in  the  towns  in  which  these 
offices  are  located,  medical  examiners  are  required  to  re- 
port on  cases  of  disabled  members  residing  along  the  lines 
of  the  road  that  may  be  included  in  their  districts. 

The  amount  of  benefits  paid  to  members  vary  according 
to  the  amounts  of  their  contributions.  Thus,  if  a  man 
pays  a  monthly  contribution  of  75  cents,  he  is  entitled  to 
40  cents  per  day  if  disabled  by  sickness  for  a  period  of  one 
year,  in  which  time  he  would  receive  !j!i46.  If  his  disable- 
ment is  caused  by  an  accident  he  is  entitled  to  50  cents 
per  day  for  a  period  of  one  year,  in  which  time  he  would 
receive  Si 82. 50,  and  after  the  expiration  of  the  year,  as 
long  as  the  disablement  may  continue,  even  if  it  be  for  50 
years,  he  is  entitled  to  25  cents  per  day.  If  death  should 
occur  during  disablement,  whether  by  sickness  or  acci- 
dent, the  beneficiary  receives  ^250.  These  figures  are  all 
the  lowest.  If  the  member  contributes  a  larger  amount 
each  month,  sick  and  death  benefits  are  correspondingly 
increased.  The  largest  amounts  of  benefits  paid  are  :  lor 
sickness,  ^1.20  per  day  ;  for  accident,  is;2.5o  per  day  ;  and 
for  death,  $2,500.  During  the  continuance  of  disable- 
ments contributions  are  not  payable. 

Since  the  commencement  of  the  operations  of  the  Relief 
Department — early  in  1886 -more  than  St, 996,183  have 
been  paid  to  disabled  employes  who  were  members  of  the 
Relief  Fund,  to  widows,  orphans  and  other  beneficiaries 
of  members  who  have  died. 

The  method  of  collecting  contributions  is  better  than  in 
any  of  the  mutual  benefit  societies  which  are  to  be  found 
everywhere,  because  a  member  always  has  his  contribu- 
tion made  on  the  pay-roll,  never  giving  him  any  thought  or 
trouble.  As  soon  as  he  signs  his  application  his  contribu- 
tions commence  without  any  attention  on  his  part,  and  he 
is  always  "  beneficial."  Members  of  other  beneficial 
orders  are  often  deprived  ol  benefits  because  their  assess- 
ments have  not  been  paid.  The  Relief  Depattment  has 
made  a  great  improvement  in  this  matter. 

The  principal  office  of  this  Department  is  in  Trenton, 
N.  J.,  where  the  Superintendent's  office  is  located.  I'.oth 
the  Superintendent,  .Mr.  J.  A.  Anderson,  and  the  Assistant 
Superintendent,  Mr.  Holmes  D.  Ely,  are  railroad  men  of 
much  experience. 
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A    NEW    CONSOLIDATION    FREIGHT    LOCOMO 
TIVE. 


The  accompanying  illustration  is  from  a  photograph  of 
a  freight  engine  of  the  consolidation  type,  one  of  a  num- 
ber recently  built  by  the  Rogers  Locomotive  &  Machine 
Works  at  Paterson.  N.  J.,  for  the  Illinois  Central  Railroad. 

The  boiler  is  62  in.  in  diameter  at  the  smoke-box  end  ; 
it  has  236  tubes  2  in.  in  diameter  and  11  ft.  lo/.f  in.  long. 
The  fire  box  is  of  the  Helpaire  type,  the  inside  fire-box 
having  no  crown-bars,  being  supported  by  radial  stays 
extending  to  the  outer  crown-sheet.  The  fire  box  is  33 
in.  wide  inside  and  10  ft.  2  in.  long  ;  it  is  71]  in.  deep  at 
the  front  and  62^  in.  at  the  back  end.  The  heating  sur- 
face is:  Fire-box,  171  sq.  ft.;  tubes,  1,482  sq.  ft.;  total, 
1,653  sq.  ft.  There  is  a  fire-brick  arch  in  the  fire-box, 
supported  by  studs.  The  fuel  used  is  soft  coal  ;  the  usual 
workinj;  pressure  is  165  lbs.  The  grate  area  is  28  sq.  ft. 
The  boiler  is  fed  by  two  No.  9  Monitor  injectors. 

The  engine  has  eight  driving-wheels  connected  and  a 
two-wheeled  swing-bolster  truck.     The  driving-wheels  are 


gineer  Pietro  Bonato,  before  the  Italian  Society  of  En- 
gineers and  Architects  ;  from  this  paper  the  article  below 
is  condensed. 

The  ancient  structure,  which  was  known  at  various 
periods  as  the  Palatine,  the  Senatorial  and  the  Rotto 
Bridge,  has  a  long  and  interesting  history.  It  is  recorded 
by  Titus  Liviusthat  a  bridge  over  the  Tiber  existed  at  this 
spot  in  the  year  192  B.C.,  and  it  is  not  improbable  that  it 
was  the  first  one  built  across  the  river.  At  any  rate,  on 
this  site  was  built  the  first  stone  bridge,  which  was  begun 
under  the  Censor  M.  Fulvius  in  the  year  179  B.C.,  but  was 
not  completed  on  account  of  many  delays  until  151  li.C, 
under  the  consulate  of  P.  Scipio  and  L.  Mannius.  During 
the  28  years,  however,  the  work  was  solidly  done,  for  it 
kept  its  place  until  208  A.D.,  when  it  was  partly  rebuilt 
by  the  Emperor  Probus.  Nothing  more  is  recorded  until 
1230  A.D..  when  it  was  partially  destroyed  by  a  flood,  and 
a  new  or  partly  new  bridge  was  ordered  built  by  Pope 
Gregory  XI.  Some  two  centuries  later  it  was  again  partly 
wrecked,  and  was  rebuilt  under  Pope  Julius  III.  in  1552, 
when  no  less  a  person  than  Michelangelo  Buonarotti  was 


^n.i.j.i.i-i  iJ-mTTT^n  iiTJIm. 


W" 


J 


THE   PALATINE   BRIDGE   OVER   THE  TIBER   IN   ROME. 


56i  in.  in  diameter,  the  wheel  centers  being  49J  in.  and 
the  tires  3^  in.  thick.  Six  of  the  driving-wheels  have 
flanged  tires  ;  the  main  drivers  have  plain  tires  6\  in.  on 
the  lace.  The  driving-axle  journals  are  8  in.  in  diameter 
and  9^  in.  long.  The  truck  wheels  are  33  in.  in  diameter, 
and  have  wrought-iron  centers  and  Krupp  steel  tires.  The 
driving  wheel-base  is  16  ft.  9  in.,  and  total  wheel-base  is 
24  ft.  5  in. 

The  cylinders  are  21  in.  in  diameter  and  24  in.  stroke. 
The  valve  motion  is  of  the  ordinary  shifting  link  type  ;  thb 
eccentrics  have  51  in.  throw.  The  main  steam  pipe  is  8 
in.  in  diameter.  The  steam-ports  are  i^  X  18  in.,  and 
the  exhaust-ports  2^  X  18  in.  The  guides  are  of  the 
double-bar  pattern,  with  under-hung  cross-head. 

The  engine  is  fitted  with  the  VVestinghouse  automatic 
brake  for  tender  and  train,  and  has  the  American  driver 
br.ike.  The  engine  springs  are  the  Pickering  make.  The 
U.  S.  metallic  packing  is  used. 

The  weight  of  the  engine  light  is  123.670  lbs.  Ready 
for  service  it  weighs  137,300  lbs.,  of  which  118,600  lbs. 
are  carried  on  the  driving-wheels  and  18,700  lbs.  on  the 
truck. 

The  tender  is  carried  on  two  four-wheeled  trucks  ;  the 
tender  axle  journals  are  4^  in.  in  diameter  and  8  in.  long. 
The  tank  will  hold  3,850  gallons  of  water. 

The  engine  is  an  excellent  type  of  recent  practice  for 
heavy  freight  work. 


THE  PALATINE  BRIDGE  AT  ROME. 


In  the  improvements  made  by  the  Italian  Government 
since  Rome  became  the  capitil  of  the  kingdom,  it  has 
been  necessary  to  replace  some  very  ancient  structures 
by  modern  ones.  Among  these  is  the  Palatine  Bridge 
across  the  Tiber,  which  was  lately  completed,  and  which 
is  described   in  a  very  interesting  paper  read  by  the  En- 


concerned  with  the  plans.  In  1575,  and  again  in  1598,  it 
was  necessary  to  rebuild  the  structure  in  part  after  heavy 
floods  in  the  Tiber,  but  from  the  last-named  year  until 
1854  it  stood  unharmed.  In  that  year  part  of  the  ancient 
structure  fell,  and  was  replaced  by  an  iron  suspension 
bridge. 

In  readjusting  the  streets  of  Rome,   however,    it   was 
found  best  to  remove  the  eld  bridge  and  replace  it  entirely. 


the  new  structure  being  upon  a  slightly  different  site,  in 

order  to  open  up  a  more  direct  line  of  communication  be- 

l  tween  the  streets  on  the  opposite  sides  of  the  Tib«r.     The 
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change  in  site  is  shown  in  fig.  i  herewith,  which  is  a  map 
giving  the  position  of  the  bridge. 

As  shown  in  this  map,  the  bridge  crosses  the  river  at  an 
angle,  although  ils  general  direction  is  nearly  at  right 
angles  to  the  course  of  the  stream  below  the  bend,  the 
beginning  of  which  is  indicated.  In  order  to  present  the 
least  possible  resistance  to  the  floods  for  which  the  Tiber 
is  noted,  and  also  to  interfere  as  little  as  possible  with 
boat  navigation,  the  piers  were  placed  at  a  considerable 
angle  to  the  axis  of  the  bridge. 

In  order  to  keep  the  piers  as  nearly  as  possible  at  right 
angles  with  the  current,  each  was  placed  at  a  different 
angle.  The  angles  made  by  the  axis  of  the  bridge  with 
the  axes  of  the  several  piers  is  :  Right  abutment,  41°  38'  ; 
first  pier,  48°  ;  second  pier.  50°  23"  ',  third  pier,  62°  17'  ; 
fourth  pier,  65°  46'  ;  left  abutment,  74°  iS'. 

The  bridge  itself  is  a  continuous  lattice  girder,  506.50 
ft.  in  length  on  the  center  line.  It  is  supported  on  two 
abutments  and   four  piers,    being  thus   divided  into  five 


The  bridge  has  a  main  roadway  51.5  ft.  in  width,  and 
two  sidewalks,  each  6.5  ft.,  making  the  total  width  be- 
tween the  railings  64.5  ft.  For  the  roadway  the  floor- 
beams  carry  a  system  of  troughs  of  iron,  shown  in  section 
in  fig.  4  ;  these  support  a  bed  of  gravel  on  which  the  pav- 
ing blocks  are  laid.  The  sidewalks  are  of  asphalt,  laid 
on  a  bed  of  gravel  resting  on  sheet-iron  plates  with  large 
corrugations,  as  also  shown  in  section  in  fig.  4.  I'roper 
gutters  are  provided  at  the  edge  of  the  roadway  for  carry- 
ing off  rain-water.  ^ 

At  the  left  end  of  ihe  bridge  a  staircase  is  formed  in  the 
abutment,  by  which  foot-passengers  can  descend  to  a  land- 
ing stage,  also  formed  in  the  abutment,  just  above  ihe 
usual  water  level. 

In  designing  this  bridge  regard  had  to  be  taken  of  the 
works  in  progress  for  regulating  the  Tiber  ;  this  deter- 
mined to  some  extent  the  location  of  the  piers.  The  gen- 
eral location  was  so  made  as  to  continue  the  Via  Lunga- 
retta  across  the  river  in  a  straight  line,  doing  away  with 
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spans,  the  lengths  of  which,  measured  on  the  center,  are  : 
98. 25  ft.;   104.25  ft.;   101.75  ft-;   >04.25  ft.;  98  ft. 

The  piers  and  abutments  are  of  Maddalena  granite, 
and  are  foundeil  on  caissons  sunk  through  the  mud  and 
silt  of  the  river  bottom  to  a  solid  foundation.  The  cais- 
sons are  rectangular  in  form  and  are  made  of  iron  ;  they 
were  sunk  by  the  pneumatic  process  and  filled  in  with 
concrete.  The  depth  to  the  bed-rock  varied,  and  the  dis- 
tances to  which  the  several  caissons  were  sunk,  measuring 
from  the  ordinary  water  level,  was  :  Right  abutment, 
33.6  ft.;  first  pier,  33.4  ft.;  second  pier,  52.4  ft.;  third 
pier,  56.0  ft.;  fourth  pier,  46.3  ft.;  left  abutment,  368  ft. 
The  depths  below  the  riverbed  varied  from  17.2  to  36  6  ft. 
A  general  elevation  and  plan  of  the  bridge  are  shown  in 
figs.  2  and  3. 

;_  The  caissons  for  the  abutments  are  both  26.3  ft.  in 
width  ;  those  for  the  four  piers  are  all  18  ft.  in  width,  but 
vary  in  length  from  994  to  121.6  ft.  The  piers  are  all 
16.4  ft.  in  width  on  the  bottom  course,  but  vary  slightly 
in  length.  The  shape  adopted  was  to  oppose  as  little  re- 
sistance as  possible  to  the  current,  which  is  very  strong  in 
time  of  floods.  No  protection  against  ice  was  needed,  as 
the  Tiber  does  not  freeze. 

The  superstructure  consists  of  four  main  trusses  of  the 
riveted  lattice  type  spaced  13.4  ft.  between  centers,  and 
two  outside  trusses  of  lighter  construc;ion  under  the  side- 
walks ;  the  centers  of  these  are  12.1  ft.  from  those  of  the 
outer  main  girders.  The  two  middle  main  girders  are  7.3 
ft.  in  depth  ;  the  two  outer  main  girders  7.9  it.,  and  the 
light  outside  trusses  8.4  ft. 

The  cross-bracing  is  shown  in  fig.  4,  which  is  a  half 
cross-section  of  the  bridge  on  a  larger  scale.  The  water 
and  gas  pipes  are  carried  under  the  sidewalks  on  brackets, 
as  shown  at  A  and  B.  The  floor-beams  are  also  shown 
in  fig.  4  ;  at  the  outer  ends  they  are  covered  by  ornamental 
caps  of  cast  iron,  and  support  the  posts  for  the  hand  rail- 
ing. 


the  awkward  turn  required  in  crossing  the  old  bridy;e, 
while  at  the  same  time  it  was  necessary  to  avoid  any  in- 
terference with  the  temples  of  Vesta  and  Fortuna,  at  the 
left-hand  end  of  the  bridge.  This  has  been  successfully 
accomplished. 

Similar  difficulties,  however,  have  been  encountered 
everywhere  in  the  extensive  works  now  being  carried  out 
by  the  Italian  Government  and  the  Municipality  of  Rome. 
Many  changes  were  necessary  to  improve  the  sanitary 
conditions,  to  make  Rome  a  city  of  modern  appliances, 
and  to  provide  properly  for  its  increasing  population  ;  but 
at  the  same  time  there  has  been  a  constant  effort  to  pre- 
serve all  the  ancient  monuments  which  give  the  city  its 
historic  interest. 

It  may  be  added  that  Signor  Bonato's  paper  is  accom- 
panied by  detail  drawings,  strain-sheets  and  full  calcula- 
tions, making  a  very  complete  account  of  the  structure 
under  consideration. 


ENGINEERING  FOR  LUMBERMEN. 


(P.iper  read  by  Mr.  A.  J.  Teed,  before  the  Michigan  Engineering  .Society.) 


Engineering  for  lumbermen,  so  far  as  its  special 
features  are  concerned,  is  a  growth  almost  entirely  of  the 
last  10  years.  Fifteen  or  20  years  ago  the  lumliermen  of 
Northern  Michigan  had  very  little  use  for  a  surveyor.  In 
fact,  the  less  they  saw  of  one.  the  happier  they  were. 
Land  was  cheap  ;  timber  was  cheap  '  and  no  one  wanted 
to  know  where  his  lines  were,  nearer  than  the  landlooker 
could  show  him  ;  and  as  for  the  engineer,  they  had  no  use 
for  him.  As  timber  increased  in  value,  so  increased  the 
anxiety  of  the  lumberman  to  get  every  tree  that  belonged 
to  him  ;  and  he  knew  too  well  by  experience  the  conse- 
quences of  taking  a  tree  that  he  did  not  own  ;  hence  ac- 
curate land  surveying  has  taken  the  place  in  the  woods  of 
the  guess-work  methods  of  20  years  ago. 
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A  tlo/.en  years  ago  the  lojjs  were  mostly  hauled  on  the 
snow  over  wel'->;ratled  and  linely  constructed  sleigh  roads, 
the  laying  out  and  construction  of  which,  though  well  and 
neatly  ilone,  required  no  greater  skill  than  was  to  be 
found  in  any  well-regulated  lumber  camp. 

That  is  all  changed  now  ;  most  of  the  timber  to-day  is 
hauleil  over  logging  railroads,  often  from  25  to  30  miles  in 
length. 

In  new  counties  also,  around  the  mills,  villages  spring 
up.  The  lumberman's  engineer,  in  connection  with  lay- 
ing out  a  railroad  antl  mill  site,  is  often  called  upon  to 
stake  out  a  town.  I  have  not  unfrequently  been  required 
to  survey  land,  run  railroad  lines,  and  stake  out  village 
lots,  all  in  the  same  day,  and  with  the  same  set  of  instru- 
ments. 

THE   EMPLOYER. 

The  engineer  usually  has  very  little  to  do  with  the  pro- 
prietor of  the  timber.  Sometimes  he  does  not  even  see 
him.  The  man  the  engineer  has  to  deal  with  is  the  gen- 
eral superintendent.  This  man  is  usually  intelligent,  well 
posted  in  his  business,  a  good  judge  of  human  nature,  and 
withal  a  very  pleasant  man  to  deal  with. 

In  all  minor  details,  the  engineer  is  generally  left  to  the 
e.tercise  of  his  own  judgment.  But  the  superintendent  has 
a  very  definite  idea  of  what  he  wishes  to  accomplish,  and 
he  can  very  quickly  tell  whether  or  not  his  engineer  is 
equal  to  the  emergency.  It  is  useless  for  an  inexperienced 
fraud  to  imjiose  himself  upon  the  superintendent  of  a  lum- 
bering firm.  His  inability  will  very  soon  be  discovered, 
and  he  will  be  invited  to  move  on  to  another  job. 

CHAR.\CTEKOF  TllK  LUMBERMAN'S  ENC.INEER. 

The  lumberman's  engineer  must  be  a  thoroughly  com- 
petent land  surveyor,  always  ready  for  any  emergency,  and 
must  never  make  any  mistakes.  In  railroad  matters,  the 
engineer  must  not  only  understand  the  principles  of  locat- 
ing a  railroad,  but  he  must  be  well  posted  in  the  peculiar 
requirements  of  a  logging  railroad.  He  must  know  what 
grades  and  curves  are  admissible  ;  how  much  it  will  be 
advisable  to  expend  in  grading  his  road  ;  and  how  he  can 
reach  the  timber  so  that  it  can  be  the  most  economically 
moved. 

He  has  not  only  to  consider  the  route  as  to  the  cheapest 
and  best  place  to  build  a  railroad,  but  he  must  also  consider 
how  the  logs  can  be  the  most  economically  placed  on  the 
cars.  It  is  not  always  the  cheapest  railroad  to  build  that 
is  the  cheapest  for  lumbermen.  The  expense  of  getting  the 
logs  on  the  cars  is  often  more  than  that  of  hauling.  \ 
difference  of  5  cts.  per  M.  on  skidding  and  loading  will 
often  pay  for  building  a  long  piece  of  road. 

I  laid  out  a  road  for  a  Manistee  lumberman  last  sum- 
mer where  a  difference  in  cost  of  5  cents  per  M.  in  getting 
the  logs  to  the  mill  would  amount  to  over  ^10,000.  We 
had  a  choice  of  three  routes,  and  the  problem  was  not  only 
to  decide  which  of  the  three  routes  would  take  the  logs 
most  economically  to  the  river,  but  as  there  would  be  a 
difference  in  the  cost  of  driving  the  logs  on  the  river  and 
of  hauling  the  supplies  to  the  camps,  according  to  which 
route  was  taken,  this  also  had  to  be  considered. 

The  pine  lay  in  a  belt  two  or  three  miles  wide,  and  about 
eight  miles  long,  parallel  with  the  Manistee  River,  and 
about  five  to  six  miles  distant.  It  was  necessary  to  look 
over  this  whole  tract  of  country  both  with  a  view  of  deter- 
mining the  relative  cost  of  building  the  road,  and  of  haul- 
ing the  supplies  by  the  different  routes.  We  solved  the 
problem,  but  we  were  greatly  facilitated  in  doing  so  by  the 
stubbornness  of  a  Dutchman  who  stoutly  refused  to  allow 
us  to  build  the  railroad  over  his  valuable  piece  of  sand. 

The  lumberman's  engineer  must  know  many  things  not 
found  in  the  books,  and  many  things  that  he  can  learn  only 
by  experience  ;  and  that  experience  is  too  often  learned  at 
the  expense  of  the  lumberman. 

KIND    OF   TOOLS    NECESSARY. 

In  going  to  and  from  his  work  the  engineer  has  fre- 
quently to  ride  2°  o""  4°  miles  in  a  buggy  over  a  rough 
road,  and  it  is  convenient  not  to  be  loaded  down  with  any 
more  tools  than  are  absolutely  necessary.  For  this  pur- 
pose a  light  transit  with  level  attachments  and  a  good 
needle  is  the  best  instrument  ;  with  this  one  can  do  any 


kind  of  work  required,  and  it  is  not  convenient  to  be  en- 
cumbered with  two  instruments.  A  looft.  chain  is  the 
best  for  measuring.  It  is  well  to  carry  along  a  tape  to  be 
used  when  accuracy  is  required.  As  the  assistants  fur- 
nished are  always  inexperienced  men,  it  is  necessary  to 
use  a  self-reading  rod,  which  for  the  sake  of  portability 
should  fold  up  to  a  length  not  greater  than  7  ft.  or  8  ft.  and 
be  capable  of  being  extended  to  12  ft.  or  16  ft. 

About  all  the  other  tools  absolutely  required  are  a  pocket 
compass,  a  hand  level,  a  pocket  set  of  drafting  tools,  a 
supply  of  profile  paper,  a  little  (|uinine,  and  a  good  supply 
of  oil  of  tar.  The  last  article  is  sometimes  <|uite  as  neces- 
sary as  the  transit. 

METHODS   OF  WORK. 

In  methods  of  work,  engineering  for  lumbermen  pos- 
sesses these  characteristics  :  First,  that  the  work  be 
rapidly  done.  No  puttering  or  fussing  over  some  ideal 
nicety  can  for  a  moment  be  tolerated.  Second,  whde  the 
work  does  not  reejuire  extreme  accuracy,  the  engineer, 
like  Gillespie's  needle,  must  never  be  very  wrong.  The 
work  must  be  done  on  correct  principles.  A  good  needle 
line  and  chain  measurement,  if  the  method  is  correct,  will 
never  get  the  lumberman  or  his  engineer  into  any  trouble. 
The  engineer  must  go  fast  and  go  right.  Unlike  farm 
lines,  the  lumberman  makes  no  attempt  to  perpetuate  his 
lines  and  corners  after  the  timber  is  cut.  As  soon  as  the 
timber  is  removed  the  fire  runs  through  the  woods  and 
soon  obliterates  all  traces  of  the  survey.  The  Govern- 
ment corners,  of  course,  should  be  carefully  perpetuated  ; 
but  it  is  not  worth  while  to  spend  much  time  on  the  in- 
terior corners.  They  can  be  better  set  when  they  are 
wanted,  if  they  ever  are. 

In  railroad  building  I  generally  commence  my  work  by 
taking  a  pocket  compass,  a  hand  level,  one  assistant  with 
an  axe,  and  look  the  country  carefully  over,  blazing  those 
places  that  seem  to  be  the  proper  places  for  the  railroad. 
When  I  have  thus  gained  a  general  idea  of  the  country,  I 
run  a  random  line  where  it  appears  to  be  the  best  ground, 
and  take  a  level  on  it.  And  then,  in  the  evening,  so  as  not 
to  fake  the  time  of  my  assistants,  I  construct  from  the  notes 
of  my  random  lines,  if  the  grades  are  satisfactory,  a  set  of 
notes  from  which  I  can  locate  my  line  just  where  it  is 
wanted,  with  no  further  calculations  than  can  be  made 
mentally  in  the  field. 

In  running  the  random  lines  I  note  all  those  places 
where  the  line  must  pass,  and  in  locating  run  the  curves 
with  reference  to  these  points. 

For  example  :  suppose  I  have  been  running  a  4'  curve, 
and  when  I  get  around  parallel  with  my  next  tangent  I 
find  I  am  10  or  20  ft.  to  one  side  ;  instead  of  going  back 
and  re-running  the  curve,  I  note  what  change  in  the  course 
of  the  tangent  would  be  necessary  to  carry  me  through  the 
next  pass.  I  then  lengthen  or  shorten  my  curve  sufficient 
to  make  the  re(|uisite  change  in  the  next  tangent  and  go 
ahead.  For  this  work  I  find  a  good  set  of  traverse 
tables  very  convenient.  After  my  line  is  located  I  take  my 
levels,  and  that  is  often  the  last  I  ever  see  of  it. 

Except  in  rare  cases  no  cross-section  or  calculation  of 
earthworks  is  ever  made.  Nothing  but  the  center  line  is 
staked  out  ;  of  this  I  furnish  the  foreman  of  the  camp  a  pro- 
file with  the  cuts  and  fdls  for  each  station  marked  on  in 
figures,  and  the  foreman  or  his  grader  works  out  the  line 
with  no  further  assistance  from  the  engineer. 

GRADES    AND    CURVES. 

As  to  what  grades  and  curves  are  admissible  on  a  log- 
ging railroad  it  is  difficult  to  give  accurate  data,  so  much 
depends  on  the  circumstances.  The  engineer  must  find 
out  what  kind  of  engine  it  is  proposed  to  use,  how  much 
pine  it  will  be  necessary  to  haul  in  a  day,  the  total  amount 
of  pine  to  go  over  the  road,  and,  lastly,  the  size  of  his  pro- 
prietor's pocket-book  ;  for  freiiuently  the  lumberman  does 
not  think  himself  able  to  build  such  a  road  as  the  engineer 
might  think  the  most  economical. 

As  to  curves,  any  curve  on  a  steep  up-grade  is  very  ob- 
jectionable ;  and  a  sharp  curve  at  the  foot  of  a  steep  down- 
grade should  always  be  avoided.  If  a  train  gets  to  slip- 
ping down  a  steep  grade  with  a  sharp  curve  at  the  foot,  it 
,  is  very  liable  to  jump  the  track.     A  4'  curve  on  the  whole 
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is  a  very  good  curve  ;  it  is  not  so  sharp  as  to  be  objection- 
able, and  is  very  easy  to  run.  From  that  up  to  8^  or  10° 
will  be  allowable  where  there  is  not  much  grade.  For  a 
direct-action  engine  on  the  main  line  I  would  never  put  in 
a  curve  sharper  than  8"  or  10°,  and  never  sharper  than  4° 
or  5°,  unless  the  nature  of  the  ground  requires  it.  With 
a  geared  engine,  when  the  ground  requires  it,  a  16°  curve 
can  be  worked  over  with  perfect  safety  by  running  slow. 

On  a  road  where  I  did  some  work  an  engineer  put  in  a 
16°  curve  at  the  foot  of  a  long  grade  where  it  was  desir- 
able to  run  rapidly.  The  ground 
was  level,  and  a  2°  or  3°  curve 
could  have  been  laid  as  easily  as 
the  one  he  laid.  More  accidents 
have  happened  on  that  curve  by 
engines  and  cars  jumping  the 
track,  not  to  speak  of  loss  of 
time  in  being  obliged  to  slow  up 
the  train  in  going  around  the 
curve,  than  the  time  of  the  engi- 
neer was  worth  for  a  year. 
'  In  regard  to  grades,  so  much 
depends  on  the  character  of  the 
engine  used  that  nodefiniterules 
can  be  given.  And  yet  it  is  often 
very  desirable  to  know  just  what 
can  be  done  in  particular  cases. 

This  can  be  answered  best  by 
giving  a  few  examples  of  what 
has  been  actually  done,  and 
leave  the  engineer  to  draw  his 
own  conclusions  in  his  particu- 
lar case. 

With  regard  to  engines,  the 
Shay  geared  engines  will  haul  a 
greater  load  over  a  hill  than  any 
other  form  with  which  I  am 
acquainted,  but  they  are  slow. 
I  have  seen  one  of  these  engines, 
about  1 2  tons,  haul  2103  cars  up 
a  4  and  5-ft.  grade  and  handle 
6  to  8  cars  down  a  5-ft.  grade 
with  no  accidents.  This  same 
engine  has  for  the  last  two  years 
been  successfully  working  a 
train  of  15  cars  on  a  long  down 
grade  of  2.2  ft.  They  have  never 
had  any  accidents  since  the 
track  was  properly  ballasted, 
but  f  do  not  think  it  would  suc- 
ceed if  the  grade  were  over  2^ 
ft. 

Another  of  the  geared  engines 
of  7  tons  pulled  all  the  pine  of 
a  half  section  over  a  hill  where 
the  grades  run  from  6  to  9  ft.  in 
100  ;  but  it  could  not  haul  over 
one  or  two  cars,  and  sometimes 
not  that.  When  the  track  was 
wet,  the  down  grades  were  not 
safe,  and  they  had  a  good  many 
accidents.  One  of  these  engines 
will  do  very  good  work  switch- 
ing over  hills  of  4  to  5  ft.,  but  on 
the  main  line,  when  a  full  train 
is  to  be  hauled,  the  grades 
should  be  less  than  2  ft.  up  and 
2j  down. 

On  another  road,  where  they 
use  a  12-ton  Porter  engine, 
there  is  a  grade  of  i  ft.  with  a  4"  curve  at  the  top  ;  total 
raise,  20  ft.  The  regular  train  is  15  cars,  but  when  the 
track  is  wet  the  engine  cannot  make  the  top  of  the  hill 
without  taking  a  run  of  at  least  half  a  mile.  On  this  same 
road  with  a  14-ton  Porter  engine  they  can  haul  up  a  i-lt. 
straight  grade  30  cars  when  the  track  is  dry,  but  will  some- 
times stick  with  20  cars  when  the  track  is  wet.  But  on  a 
1.6-ft.  straight  grade  this  same  engine  makes  two  trips  for 
18  cars. 

On  another  road  a  Boulehis  engine,  22  tons,  hauls  6  to 


8  cars  up  3-ft.  grades  for  its  regular  trains.  I  have  seen  a 
19-ton  Mogul  engine  haul  10  cars  up  a  2j-ft.  grade  at  the 
rate  of  8  miles  per  hour,  but  this  same  engine  in  trying  to 
come  up  a  4-ft.  grade  with  3  cars  slipped  and  went  to  the 
bottom. 

The  best  work  of  which  I  have  any  accurate  data  is 
being  done  on  a  road  that  I  surveyed  this  summer.  This 
road  goes  over  a  hill  150  ft.  high.  The  last  1,200  ft.  of 
the  up-grade  is  3  ft.  per  100.  The  first  half  of  the  down- 
grade is  2  ft.  and  the  last  half  is  3  ft.  per  100,  with  two  16° 
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curves.  Over  this  hill  a  Shay  geared  engine  of  30  tons  on 
the  drivers,  with  three  10  X  lo-in.  cylinders,  is  daily  draw- 
ing 15  cars  of  2  to  3  M.  feet  each.  This  engine  can  draw 
2  cars  up  27  ft.  in  300. 

These  cases  which  I  have  cited  are  all  extremes,  and  to 
be  recommended  only  when  the  necessity  of  the  case  re- 
quires it.  My  rule  is  to  keep  the  track  as  near  the  surface 
of  the  ground  as  I  can  for  economy's  sake  ;  but  f  never 
put  in  any  curves  or  grades  that  1  do  not  know  are  per- 
fectly safe  without  first  consulting  my  employer. 
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Through  the  courtesy  of  Major  D.  P.  Heap,  U.  S.  En- 
gineers, the  Engineer  ot  the  Third  Light-house  District, 
we  have  received  the  phins  and  specifications  of  the  light- 
house shortly  to  be  built  on  the  Old  Orchard  Shoal.  These 
plans  and  specifications  are  unusually  full,  giving  the  work 
down  to  the  minutest  details,  and  the  drawings  are  espe- 
cially good  and  complete.  W'e  regret  that  we  have  not 
the  space  to  present  more  of  them  here. 

The  accompanying  illustration,  which  is  reduced  from 
Plate  I  of  the  specifications,  is  a  section  through  the  cen- 
ter of  the  structure,  and  shows  the  general  form  and  con- 
struction, with  the  principal  dimensions. 

Old  Orchard  Shoal,  on  which  the  light-house  is  to  be 
built,  is  situated  in  New  York  Lower  Bay.  The  site 
selected  for  the  light-house  is  on  the  southern  extremity 
of  the  shoal,  about  5's  nautical  miles  N.  W.  '4  VV.  from 
Sandy  Hook  Main  Light,  in  a  minimum  depth  of  17J<  ft. 
at  low  water.  The  tides  at  this  place  have  a  mean  rise 
and  fall  of  S/2  ft.  Borings  made  at  the  site  show  that  the 
surface  of  a  stratum  of  fine  gravel,  upon  which  the  founda- 
tion pier  is  to  rest,  lies  at  a  depth  of  7  ft.  8  in.  below  the 
surface  of  the  shoal,  being  covered  by  a  mi.\ture  of  sand, 
small  shells,  and  mud. 

The  structure  will  consist  of  a  circular  foundation  pier, 
supporting  a  three-story  circular  dwelling,  a  veranda  with 
boat-davits,  a  circular  parapet,  and  an  octagonal  lantern. 
The  foundation  pier  is  to  be  a  cast-iron  cylinder,  open  at 
both  ends  and  trumpet-shaped  at  the  top.  It  is  to  be  sunk 
7  ft.  S  in.  into  the  bottom  of  the  bay.  The  lower  portion 
of  the  cylinder  is  to  be  filled  with  concrete,  and  will  con- 
tain the  water  cisterns.  The  upper  portion  is  to  be  lined 
by  a  brick  wall,  and  its  interior  space,  the  cellar,  is  to  be 
divided,  by  one  circular  and  a  number  of  straight  brick 
walls,  into  various  compartments  for  the  storage  of  oil, 
fuel,  provisions,  etc.  The  annular  space  between  this 
brick  lining  and  the  circular  wall  is  to  be  covered  by  brick 
arches,  which  will  carry  the  main  gallery  floor.  The  main 
gallery,  which  will  be  accessible  from  the  water  by  lad- 
ders, is  to  be  covered  by  an  iron  roof  and  surrounded  by 
handrails,  which,  like  the  boat-davits,  are  to  be  attached 
to  the  columns  supporting  the  gutter  on  the  outer  edge  of 
the  roof.  The  iron  dwelling  will  have  the  form  of  a  frus- 
tum of  a  cone  ;  it  will  rest  upon  the  circular  wall  of  the 
cellar,  and  is  to  be  divided  into  three  stories  by  three  iron 
floors,  which  are  to  be  supported  by  the  bricK  linings  uf 
the  house  and  center  columns.  The  dwelling  is  to  be 
covered  by  an  iron  gallery  floor,  which  will  support  the 
parapet,  the  watchroom  floor,  the  lantern  gallery,  and  the 
lantern.  A  spiral  stairway  of  iron  will  lead  from  the  cel- 
lar to  the  different  floors  of  the  dwelling.  The  watch- 
room  and  the  lantern  will  be  accessible  by  ladders. 

The  shell  of  the  foundation  pier  is  to  be  of  cast-iron  ;  it 
will  be  33  ft.  in  diameter  at  the  base,  37  ft.  9  in.  at  the 
upper  end  and  45  ft.  in  height.  This  cylinder  will  be  com- 
posed of  224  plates,  arranged  in  seven  courses  of  32  plates 
each,  with  ribs  and  lugs  by  which  they  are  bolted  to- 
gether. The  plates  of  the  lowest  course  will  be  made 
with  a  cutting  edge.  This  cylinder  when  in  place  will  be 
filled  in  with  concrete  to  a  depth  of  34  ft.  2  in.,  and  on  top 
of  this  will  be  the  circular  wall  forming  the  foundation  of 
the  light-house  proper,  and  enclosing  the  cellar.  The 
water  cisterns  will  be  formed  in  the  concrete. 
1  The  tower  will  have  the  shape  of  a  frustum  of  a  cone, 
and  will  be  21  ft.  in  diameter  at  the  base,  18  ft.  at  the  top 
and  24  ft.  high,  ft  will  be  of  cast-iron  plates  in  three 
courses,  the  first  course  having  15  plates,  the  others  16 
each.  The  door  jambs,  lintels  and  window-sills  will  be 
also  of  iron.  The  whole  structure,  in  fact,  will  be  of  iron, 
the  only  wood  used  being  for  doors,  flooring  and  trim- 
mings. 

The  lantern  will  be  octagonal  in  form,  7  ft.  l|<  in.  in 
diameter  and  10  ft.  11  in.  in  height.  It  will  contain  light- 
ing apparatus  of  a  high  order. 

The  different  stories  of  the  tower  will  be  arranged  as  a 
light-keeper's  dwelling,  and  will  be  provided  with  all 
necessary  conveniences.  Storage  for  oil,  fuel  and  provi- 
sions, and  cisterns  for  fresh  water  will  be  provided  in  the 
foundation. 


The  light-house  will  stand  in  the  bay,  at  a  point  some 

distance  from  land,  and  will  be  accessible  only  by  boat. 
While  in  great  part  sheltered,  and  not  open  to  the  full  force 
of  the  ocean,  as  are  some  of  our  light-houses,  there  is 
sometimes  a  heavy  sea  in  the  Lower  Bay,  and  the  struc- 
ture requires  considerable  strength  to  meet  it. 

The  drawing  given  shows  very  well  the  general  char- 
acter of  the  light-house,  and  the  inethod  of  construction 
will  be  readily  understood. 

The  bids  received  lor  the  work  on  this  light-house  were 
as  follows,  for  the  metal  work  :  John  P.  McGuire,  Cleve- 
land, O.,  $15,760;  Russell  Wheel  &  Foundry  Company, 
Detroit,  Mich.,  $15,850  ;  Allentown  Rolling  Mills,  Allen- 
town,  Pa.,  $18,307  ;  Phffinix  Iron  Company,  Trenton, 
N.  J.,  $19,438  ;  Allentown  Foundry  &  Machine  Company, 
Allentown,  Pa.,  .$19,950  ;  A.  W.  Colwell  &  Company,  New 
York,  $20,Soo  ;  Wheeler  Condenser  &  Engineering  Com- 
pany, New  York,  $23,500;  Cockburn  Barrow  &  Machine 
Company,  New  York,  §49,850. 

For  the  erection,  the  bids  were  :  J.  H.  Hathaway  & 
Company,  5:23,500  ;  S.  W.  Frescoln,  New  York,  $32,000  ; 
John  Cox,  IJrooklyn,  N.  Y.,  $33,940  ;  Sooysmith  ti:  Com- 
pany, New  York,  $34,000  ;  Howell  &  Chapman  Company, 
New  York,  $34,730  ;  Anderson  &  Barr,  Jersey  City,  N.  J., 
$48,000;  Frank  Bruschler,  Edgewater,  N.  J.,  $54,413; 
Finn  &  Hayden,  New  York,  $85,000. 


CLASSIFICATION 


OF    PIECE-WORK 
MOTIVES. 


ON    LOCO- 


{Continued  from  pagt  82.) 


We  conclude  below  the  classification  of  locomotive  piece- 
work, which  was  begun  in  the  January  number.  As  then 
explained,  this  classification  is  that  which  has  been  adopted 
for  the  shops  of  a  leading  railroad,  in  which  new  construc- 
tion as  well  as  repair  work  is  done,  and  is  for  an  eight- 
wheel  passenger  locomotive.  In  use  it  is  made  out  in  table 
form,  the  columns  of  the  table  containing  the  name  of  the 
piece  and  the  w-ork  and  the  price  paid,  jier  piece,  pair  or 
set.  It  has  not  been  thought  necessary  to  use  this  form 
here,  the  object  being  to  show  the  division  and  classifica- 
tion of  the  work  only  : 

TENDER    TRUCK. 

Molding  Pedestal. 

Guide. 
Journal  Box. 
"  "       Wedge. 

Brake  Block. 
Shoes. 
"       Chafing  Casting. 
Channel  Liners. 
"       Truss  Saddle. 
"        Brake  Bar  Casting. 
Bolster  Plate. 
Forging  Brake  Shoe  Hanger. 

Key. 

Steel  Axle,  4i  X  S. 
Release  Spring. 
"        Axle  Guard. 
Live  Lever. 
Dead      " 
"        Fulcrum  Bar. 
"        Round  Lever  Guard. 
Flat 

Top  Arch  Bar. 
Bottom  Arch  Bar. 
Brake  Beam  Safety  Yoke. 
"       Spring  Seat. 
"       Safety  Chain  Eye  Bolt. 
Cutting  off  Truck. 
Dressing  " 

Boring 
Mortising 
Gaining  " 

Drilling  Release  Spring. 
Axle  Guard. 
Live  Lever. 
"      Dead     " 
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Drilling  Fulcrum  Bar. 

Top  Arch  Bar. 

Bottom  Arch  Bar. 

Brake  Beam  Safety  Yoke 

Flat  Lever  Guard. 

Spring  Seat. 
Cutting  off  Axle. 
Turning  Axle. 
Boring  Wheels. 
Fitting  up  Wheels. 

"    Journal  Box. 
"        "    Standard  Tender  Truck. 

ENGINE  TENDER. 

Molding  Bolster  Plate. 
"       Chafing  Casting. 
"       Coupling. 

Push  Pole  Casting. 
"       Truss  Stands. 

Washers. 
"       Chafing  Casting,  A  i6. 

Steps. 
"       Knees. 
' '       Keys. 
Forging  Truss  Rod. 

Compound  Bolster  Plate. 
Safety  Chain,  Left. 
Right. 
"  "         "       Hooks. 

Body  Truss  Rod  Washer. 
Drag  Chain  Hooks. 
"       Push  Pole  Hanger. 
Tie  Rod. 
Stay     ■■ 

Truss  Rod  Strap. 
"       Safety  Chain  Strap." 
Brake  Shaft. 

Hanger. 

Holder. 

"  "         "       Stand, 

Eye  Bolt. 

"  "•      Lever  Stirrup. 

"  "       Equalizing  Bar. 

"       Hand  Brake  Lever. 
Push  Rod. 
Cylinder  Brace. 
"       Connecting  Rods. 
Lever  Guard. 
Cutting  off  Tender  Frame. 
Dressing 
Boring 
Mortising 
Tennoning 
Gaining 

Drilling  Compound  Body  Bolster  Plate. 
Body  Truss  Rod  Washer. 
"       Push  Pole  Hanger. 
■       Truss  Rod  Strap. 
Safety  Chain  Strap. 
Brake  Shaft. 

Hanger. 

Holder. 

"         '  "         "       Stand. 
"  "       Lever  Stirrup. 

"       Equalizing  Bar. 
"       Hand  Brake  Lever. 

Push  Rod. 
"       Cylinder  Brace. 
"       Connecting  Rod. 
"       Lever  Guard. 
Boring  Coupling  Casting. 
Turning         "       Pin. 

Gooseneck  Feed  Pipes  and  Nuts. 
Fitting  up     " 

*  "       "     Hand  Railing. 
Making  Push  Pole. 
"       Coal  Boards. 
"       Front  Tool  Box. 

Back 
"      Standard  Tender  Frame. 


Building  Tank,  Complete. 
Putting         "       on  Frames. 

Fitting  up   Engine  and   Tender  Vkfith   all  Iron  Pipe 
Work,  Complete. 

PAINTING. 
PILOT. 
1st  Coat  Lead. 
2d      •• 

Putty  and  Glaze. 
Sand-paper. 
3d  Coat  Lead. 
Sand-paper. 
1st  Coat  Black. 
2d      ■• 
Varnish. 
Rub  down. 
Stripe. 
Finishing  Varnish. 

FRAMES,    FIRE  BOX    AND   TRUCK. 

Cleaning. 
Coat  Black. 
Varnish  Black. 

BOILER. 
Coat  Metallic  Brown. 

CYLINDERS,        AIR-TANKS,        LIFTING-SHAFT,        ROCKERS, 
BUMPER   AND    BACK   CASTINGS. 

Cleaning. 

Coat  Red  Lead. 

1st  Coat  Iron  Filling. 

Putty  and  Glaze. 

2d  Coat  Iron  Filling. 

3d      

Sand-paper. 

1st  Coat  Black. 

Varnish  Black. 

Rub-down. 

Stripe. 

Finishing  Varnish. 

DRIVING   AND  TRUCK-WHEELS. 

Cleaning. 
Coat  Red  Lead, 
isl  Coat  Iron  Filling. 
Putty  and  Glaze. 
2d  Coat  Iron  Filling. 

3d      

Sand-paper. 

1st  Coat  Black. 

2d       •• 

Varnish      "    " 

Rub-down. 

Stripe. 

Finishing  Varnish. 

WHEEL-GUARDS. 

Cleaning. 

Coat  Red  Lead. 

1st  Coat  Iron  Filling. 

Putty  and  Glaze. 

2d  Coat  Iron  Filling. 

3d       

Sand-paper. 

1st  Coat  Black. 

Varnish        " 

Rub-down. 

Stripe. 

Finishing  \'arnish. 

SMOKE-BOX. 

Coat  Oil  Black. 

HEAD-LAMP. 

Rub-down. 

Stripe. 

Finishing  Varnish. 
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STACK,    SAND-BOX,    BELL-STAND    AND    DOME. 

Cleaning. 

Coal  Red  Lead. 

isi  Coat  Iron  Killing. 

I'utiy  and  (Haze. 

2d  Coat  Iron  I'llling. 

3'1      

Sand-paper. 
1st  Coat  Hlack. 
2d      ••        •• 
1st     "     Varnish. 
Rub-down. 
Stripe  and  Letter. 
2d  Coat  Varnish. 
Rub-down   " 
Finishing     " 

HAND-RAILS    AND    ALL    PIPES. 

Coat  Black. 
Varnish  lllack. 

CAP,.— EXTERIOR. 

1st  Coat  Lead. 

Sand-paper. 

2d  Coat  Lead, ' 

Putty  and  (",laze. 

ist  Coat  Filling. 

2d      •• 

3d      •• 

Ciuide  Coat. 

Block  down. 

Sand-paper. 

1st  Coat  Black. 

2d      " 

1st      "      Varnish. 

Rub-down 

Stripe  and  Letter. 

2d  Coat  \arnish. 

Rub-down   " 

Finishing     " 

CAB.  — INTERIOR. 

Staining. 

1st  Coat  \'arnish. 

Putty. 

2d  Coat  Varnish. 

SASH. 

Staining, 
ist  Coat  Varnish. 
Putting  in  Glass. 
2d  Coat  X'arnish. 
3ci      " 

ROOF. 

Cleaning. 

1st  Coat  Metallic  Brown. 

2d 

TENDER   TRUCKS. 

Cleaning. 

isl  Coat  Lead. 

Putty  and  Glaze. 

Sand-paper. 

2d  Coat  Lead. 

Sand-paper. 

I  St  Coat  Black. 

Varnish 

Stripe. 

Finishing  \'arnish. 

1st  Coal  Varnish  Black,  on  inside  of  Trucks. 

TENDER    FRAME. 

Cleaning  Iron  Work. 

I  si  Coat  Lead. 

2d      " 

Putty  and  Glaze. 

Sandpaper. 

3d  Coat  Lead. 


TANK. 


Sand-paper. 

1st  Coat  Black. 

2d      " 

Coat  Varnish  Black. 

Stripe. 

Finishing  Varnish. 

Cleaning. 

1st  Coat  Lead. 

2d      " 

Putty  and  Glaze. 

Ist  Coat  Filling. 

2d      •• 

3d      ■■ 

Guide  Coat. 

Blocking-down. 

Sand-paper. 

ist  Coat  Black. 

2d      "       " 

1st     "       Varnish. 

Rub-down 

Stripe  and  Letter. 

2d  Coat  \'arnish. 

Rub-down  " 

Finishing     "  ] 


I  TENDER-BOXES. 
Coat  Dark  Lead  Color. 
Putty. 
1st  Coat  Varnish  Black. 

COAL    SPACE    AND   TOP   OF   TANK. 

Coat  Metallic  Brown. 

It  will  be  seen  that  this  classification  is  very  full  and  even 
minute,  so  that  it  can  well  be  used  as  a  pattern.  It  is  the 
only  one  we  have  ever  seen  in  which  the  painting  is  in- 
cluded in  all  its  details. 


RAILROADS  IN  NICARAGUA. 


A  RECENT  report  from  Consul  Newell,  at  Managua,  to 
the  State  Department,  says  that  since  the  completion  of 
the  Government  Railroad  of  Nicaragua  in  1887,  there  had 
been  little  activity  in  railroad  matters  until  a  short  time 
ago,  when  English  capitalists  became  interested  in  the 
concession  granted  to  the  Nicaragua  &  Atlantic  Railroad 
Company.  This  road  is  now  in  course  of  construction 
from  San  Ubaldo,  on  the  eastern  side  of  Lake  Nicaragua, 
nearly  directly  opposite  to  Granada,  to  Rama,  a  point 
about  60  miles  distant  from  the  Atlantic  Coast. 

The  chain  of  the  Nicaraguan  Andes  dividing  the  lake 
basin  from  the  Rama  River,  lies  between  the  head-waters 
of  the  Oyale,  passing  La  Manga,  and  the  Rama  River. 
Here  is  the  most  difficult  and  broken  portion  of  the  line. 
The  Portilla  del  Cascal,  where  the  line  crosses  the  divide, 
is  probably  the  lowest  and  most  favorable  for  the  pur- 
pose, as  the  ground  height  of  the  summit  is  713  ft.  above 
the  Atlantic. 

A  portion  of  the  route,  60^  miles  in  length,  will  be  very 
heavy,  owing  to  the  excessively  broken  character  of  the 
country  traversed.  The  total  length  of  the  line  is 
io2|  miles,  of  which  five-sixths  are  fairly  easy  and  one- 
sixth  difficult.  The  line  crosses  the  important  rivers  San 
Agostin,  Acoyapa,  Ajocuapa,  de  Aguas,  Cacao,  Oyale, 
Chilniate,  and  Serrano,  the  two  latter  being  tributaries  of 
the  Rama,  none,  however,  exceeding  180  ft.  in  width. 

The  line  surveyed  is  certainly  as  good  as  could  be 
selected  through  the  country  for  gradients,  curves,  and 
cost.  It  is  the  intention  to  complete  the  road  within 
three  years  and  at  an  estimated  cost  of  between  13,000,000 
and  I4. 000.000.  The  gauge  of  the  road  will  be  3  ft.  6  in., 
being  the  same  as  that  of  the  National  line. 

The  company  also  intends  to  deepen  the  channel  at  the 
mouth  of  Bluefields  River.  When  this  is  done,  vessels  of 
12  ft.  to  14  ft.  draft  can  go  up  the  river  to  Boca  de  la 
Rama,  65  miles.      The   country   along   the   river   is  well 


124 


THE     RAILROAD    ANt) 


[March,  1892!. 


> 
< 
Z 

tn 

w 

H 
< 
H 

a 

Ui 
H 

S 

D 


w 
oi 
H 

w 
a. 


o 

CQ 

z 

O 


Vol.  LXVI.  No.  3.] 


ENGINEERING" 'JOURNAL. 


125 


settled  and  cultivated.  The  country  along  the  proposed 
line  abounds  in  mahogany,  cedar  and  other  valuable 
woods,  and  in  India-rubber  trees. 

A  railroad  has  just  been  l)uilt  from  San  Jorge  on  the 
western  shore  of  Lake  Nicaragua,  to  Rivas,  3  miles.  It 
carries  both  passengers  and  freight,  but  the  motive  power 
at  present  is  furnished  by  mules. 

The  Government  of  Nicaragua  has  in  contemplation  a 
railroad  from  Momotombo,  on  the  northwestern  side  of 
Lake  Managua,  to  Sebaco,  in  the  department  of  Matag- 
alpa.     The  length  of  the  proposed  road  is  120  miles. 

This  proposed  road  will  tap  a  section  that  is  destined  in 
a  near  day  to  be  the  coffee-producing  district  of  Nica- 
ragua. There  are  a  large  number  of  foreigners  already 
in  this  department,  many  of  them  Americans,  and  each 
year  sees  the  number  largely  augmented. 


way  to  join  the  China  squadron,  for  service  in  which  she 
is  particularly  adapted. 

The  general  dimensions  of  this  vessel  are  :  Length  be- 
tween perpendiculars,  175  ft.;  beam,  31  ft.;  depth  of  hold, 
15  ft.  7  in.;  mean  draft,  11  ft.  7  in.;  displacement,  870 
tons.  She  has  three  masts,  with  a  barkentine  rig,  and  a 
considerable  spread  of  canvas.  The  hull  is  of  steel,  and  is 
divided  by  nine  transverse  water-tight  bulkheads.  The 
engine  and  boiler  space  is  surrounded  and  covered  as 
completely  as  possible  by  the  coal  bunkers,  which  are 
divided  into  compartments,  which  can  be  separately 
flooded  and  drained.  Further  protection  is  afforded  by  a 
steel  deck  "^  in.  thick,  which  curves  from  a  height  of  8  in. 
above  the  water-line  at  the  crown  to  2  ft.  6  in.  below  at 
the  sides. 

The  armament    consists  of  lour  6-in.   breech-loading 


Besides  the  roads  in  construction,  there  are  a  number 
projected,  as  follows  :  From  Chinandega  to  El  Viejo, 
a  distance  of  4  miles  ;  from  San  Juan  del  5ur  to  San  Jorge, 
the  extent  of  the  line  being  22  miles. 

'■  San  Juan  del  Sur  is  the  second  port  of  importance  on 
the  Pacific  Coast  in  Nicaragua,  while  San  Jorge  is  a  ship- 
ping point  on  the  western  side  of  Lake  Nicaragua.  This 
Contemplated  road  will  run  through  a  section  of  country 
that  is  being  fast  settled  up  and  greatly  needs  advanced 
means  of  transportation. 

r  A  road  is  also  being  projected  from  Masaya  to  Jinotepe, 
a  distance  of  20  miles. 

-  The  accompanying  map  shows  the  railroads  now  in 
existence  in  Nicaragua,  and  also  those  in  course  of  con- 
struction. 

Tlie  statements  in  this  summary  do  not  include  the 
railroad  lines  which  the  Canal  Company  is  building,  from 
San  Juan  del  Norte  to  Ochoa,  32^  miles,  and  from  Brito 
to  Rio  Lajas,  164  miles.  These  are  intended  chiefly  to 
aid  in  building  the  canal. 


THE  GUNBOAT   "PETREL." 


The  accompanying  illustration  is  from  an  excellent 
photograph  of  the  United  States  gunboat  Petrel,  one  of 
the  smaller  vessels  of  the  new  Navy.  While  of  course  not 
equal  in  weight  or  fighting  power  to  the  larger  cruisers, 
this  ship  is  one  of  a  class  which  is  very  useful  on  several 
of  the  foreign  stations  and  very  ellicient  ;  while  in  case  of 
war  these  vessels  might  prove  excellent  auxiliaries  to  the 
larger  boats. 

The  Petrel  was  built  under  contract  by  the  Columbian 
Iron  Works  in  Baltimore.  The  contract  was  let  in  Decem- 
ber, 1886,  and  the  vessel  was  finally  accepted  by  the  Navy 
Department  in  October,  18S9.  Since  then  she  has  been  in 
commission  in  service  of  different  kinds,  and  is  now  on  her 


guns,  mounted  in  sponsons,  two  on  each  side,  at  a  height 
of  10  ft.  8  in.  above  the  water-line,  and  fitted  with 
segmental  steel  shields.  The  forward  pair  is  just  abaft 
the  break  of  the  forecastle,  the  after  pair  just  forward  of 
the  break  of  the  poop,  having  clear  bow  and  stern  fire.  The 
platforms  on  which  these  guns  are  mounted  are  raised  4 
ft.  above  the  spar-deck.  The  secondary  battery  includes 
two  6-pdr.  rapid-fire  guns,  and  two  revolving  cannon. 
The  armament  is  a  heavy  one  for  a  ship  of  this  size. 

The  Petrel  is  propelled  by  a  single  screw  ;  it  is  three- 
bladed,  9  ft.  9  in.  in  diameter,  with  a  mean  pitch  of  12  ft. 
3  in.  The  screw  is  driven  by  a  two-cylinder  horizontal 
compound  engine,  with  cylinders  25  in.  and  46  in.  in 
diameter  and  n  in.  stroke.  Steam  is  furnished  by  two 
cylindrical  boilers  8  ft.  8  in.  in  diameter  and  18  ft.  4^  in. 
long.  The  total  grate  area  is  S3  2  sq.  ft.,  and  the  heating 
surface  2,796  sq.  ft.  On  a  four-hours'  trial  trip,  with  89  lbs. 
pressure  in  the  boilers,  the  engines  developed  an  average  of 
1,095  H.P.,  and  the  average  speed  was  11.8  knots.  Under 
forced  draft  the  maximum  power  developed  was  1,513  H.P. 

The  Petrel  left  New  York  last  on  November  3  and 
reached  Port  Castries,  Santa  Lucia,  November  12. 
Thence  her  course  was  eastward,  and  she  reached  Gibraltar 
December  7  ;  left  there  December  12,  and  arrived  at  Port 
Said  December  20.  A  stop  of  10  days  was  made  there, 
and  she  then  continued  on  her  voyage,  and  has  probably 
reported  to  the  Admiral  of  the  Asiatic  Squadron  by  this 
time.     She  was  reported  at  Singapore  on  February  2. 

The  voyage  across  the  Atlantic  was  a  very  stormy  one, 
but  the  Petrel  proved  herself  an  excellent  sea  boat.  The 
engines  worked  well,  and  the  only  change  found  desirable 
was  the  fitting  of  an  additional  ventilator,  which  was 
done  during  the  stop  at  Port  Said. 

The  /'f /re/ carries  a  crew  of  about  100.  The  ward-room 
is  comfortably  fitted  up,  although  rather  confined  in  size, 
and  the  general  appointments  are  good.  The  ship  has  an 
electric  lighting  plant  on  board,  and  is  wired  for  lights 
throughout.] 
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THE  DUNDON  COMPOUND  BOILER. 


The  accompanying  illustration,  for  which  we  are  in- 
debted to  Industry,  San  Francisco,  shows  a  boiler  devised 
and  built  by  Mr.  P.  F.  Dundon,  of  that  city,  for  which 
remarkable  economy  has  been  shown.  It  has  been  in 
use  for  some  time  in  several  buildings  in  San  Francisco, 
and  one  has  also  been  in  use  on  the  tug  Astoria.  Kn. 
economy  of  30  percent,  over  the  boilers  replaced  is  claimed 
by  the  inventor.  In  the  Lagrange  laundry  an  experiment 
made  showed  an  evaporation  of  97  lbs.  of  water  to  i  lb.  of 
Franklin  coal  ;  the  feed-water  was  120°,  and  the  steam 
consumption  was  too  slow  to  give  the  best  results. 

This  form  of  boiler,  it  may  be  added,  is  patented  by  .Mr. 
Dundon.  The  smaller  types  require  no  masonry  in  set- 
ting them.     It   is,  in   effect,  a  high-class  internally   fired 


it  would  be  entitled  to  a  certificate  authorizing  the  carry- 
ing of  135  lbs.  steam  pressure. 


ELECTRICAL  TRANSMISSION  OF  POWER. 


(From  the  Electrical  Engittter.) 


The  electrical  event  of  the  year  1S91  was  undoubtedly 
the  successful  accomplishment  of  the  transmission  of 
power  by  alternating  currents  of  high  potential  between 
Lauffen  and  Frankfort,  a  distance  of  some  1 12  miles.  The 
special  committee  appointed  to  test  this  installation  have 
not  yet  made  their  official  report,  but  the  interest  with 
which  the  large  body  of  electrical  engineers  has  followed 
these  experiments  is  such  as  to  warrant  us  in  bringing  for- 
ward a  preliminary  statement  of   the   results  obtained  at 
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THE   DUNDON   STEAM    BOILER.^ 


boiler,  with  ample  water  and  steam  rising  surface.  The 
construction  is  very  completely  shown  in  the  drawings. 

The  boiler  represented  is  in  use  in  Huntington,  Hop- 
kins &  Company's  building  in  San  Francisco.  The  lower 
shell,  which  contains  the  furnace,  is  72  in.  in  diameter, 
and  the  upper  shell,  which  contains  the  return  flues,  is 
also  72  in.  in  diameter.  The  combustion  chamber  is  24 
in.  long,  52  in.  wide  at  the  bottom  and  67  in.  at  the  top, 
and  is  10  ft.  high  The  furnace  is  52  in.  in  diameter  and 
6  ft.  6  in.  long,  made  in  three  sections,  flanged  out  at  the 
ends  of  the  sections  with  flanges  riveted  to  each  other, 
having  a  caulking  ring  of  2  '4  x  '2-in.  Norway  iron  be- 
tween. The  back  end  of  the  furnace  is  flanged  outward 
to  connect  with  the  tube-sheet,  thus  giving  no  double 
thickness  of  plate  and  no  rivets  on  any  part  of  the  crown 
sheet.  The  upper  shell  contains  138  tubes  3  in.  in 
diameter  and  6  ft.  5  in.  long. 

This  boiler  is  of  ]i-\a.  steel  of  60,000  lbs.  tensile  strength, 
except  the  back,  sides  and  crown  of  the  combustion  cham- 
ber, which  are  of  v,;-in.  steel.  It  svas  built  throughout 
with  a  view  to  meet  the  inspection  required  by  the  United 
States  laws  for  marine  boilers.     If  placed  in  a  steamboat 


Frankfort,  as  they  appear  in  an  article  in  the  Schweizer- 
ische  Bauzeitinig  by  Mr.  Emil  Huber,  Director  of  the 
celebrated  Oerlikon  Works.  According  to  Mr.  Huber, 
the  average  potential  used  in  the  experiment  was  16,000 
volts,  and  only  toward  the  end  of  the  experiment  was  it 
increased  to  30,000.  The  fears  at  first  expressed  that  the 
oil  insulators  would  not  stand  this  pressure  proved  ground- 
less, for  as  an  actual  fact  only  a  single  insulator  broke 
down,  and  that  under  a  strain  of  30.000  volts. 

Two  other  disturbances  were  caused  by  the  breaking  of 
a  wire  and  by  a  defective  insulator,  due  to  a  fault  in  the 
manufacture,  respectively.  It  is  interesting  to  note  that 
the  cost  of  the  installation  per  effective  horse-power — on 
the  assumption  that  300  H.P.  was  delivered  to  the  line  at 
Lauffen,  and  that  the  whole  amount  of  this  energy  was 
available  in  Frankfort— was  §300,  of  which  the  line  itself 
involved  a  cost  of  ^210  ! 

But  the  next  most  interesting  question  from  the  elec- 
trical engineer's  standpoint  is  that  of  the  efficiency  of  trans- 
mission obtained  in  the  Lauffen-Frankfort  installation. 

During  the  experiments,  regular  readings  were  taken  at 
both  ends  of  the  line,  and  voltmeter  readings  were  taken 
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between  one  conductor  and  the  neutral  point' in  each  of 
the  three  circuits,  which  averaged  54  volts,  the  currents 
reading  500.  490  and  500  am))eres  resjjectively  in  the 
primaiy  circuits.  Leaving  out  of  consideration  the  lag  be- 
tween the  current  strengths  and  the  potentials,  the  mean 
electric  power  delivered  to  the  line  was  80,500  watts.  At 
the  same  time,  the  Frankfort  end  of  the  line  delivered  cur- 
rent for  1,060  incandescent  lamps  of  16  candle  power, 
which  absorbed  58,000  watts.  According  to  this  estimate, 
therefore,  the  installation  showed  an  etliciency  of  72  per 
cent.  Mr.  Iluber,  however,  points  out  that  in  reality  the 
efficiency  was  actually  higher,  due  to  this  lag,  and  he  esti- 
mates it  to  be  about  5  per  cent. 

Regarding  the  doubts  which  were  at  one  time  expressed 
as  to  the  inlluence  of  rain  and  foggy  weather,  it  was  shown 
that  these  phenomena  had  no  material  influence  on  the 
working  of  the  line,  no  direct  leakage  to  earth  having 
been  observed,  the  instruments  showing  the  same  indica- 
tions both  in  wet  and  dry  weather  ;  so  that,  if  there  actu- 
ally was  such  a  loss,  it  was  negligible.  The  losses  due  to 
condenser  action  of  the  insulators  were  also  found  to  be 
but  very  small,  fn  general  it  is  claimed  that  no  abnormal 
phenomena  were  developed  in  this  transmission  which 
could  not  be  calculated  and  allowed  for  in  advance  for  any 
similar  installation  to  be  made  in  the  future,  and  that  the 
losses  are  similar  to  those  occurring  in  low-tension  sys- 
tems and  which  can  be  determined  by  Ohm's  law. 

In  the  absence  of  the  official  report  of  this  installation,  the 
results,  as  staled  above,  coming  as  they  do  from  an  inter- 
ested party,  must  still  be  considered  of  a  tentative  nature, 
but  if  they  should  be  substantiated  by  the  official  report  of 
the  commission,  the  Lauffen-Frankfort  transmission  may 
well  claim  a  high  place  among  modern  feats  of  engineer- 
ing. 


be  shown  connected  as  when  in  actual  use.     When  in- 
stallation of  heavy  exhibits  has  been  completed,  the  pit  of 


TRANSPORTATION     AT     THE     COLUMBIAN 
EXPOSITION. 


The  illustrations  given  herewith  show  two  exterior  views 
of  the  building  for  the  display  of  exhibits  in  the  Depart- 
ment of  Transportation  at  the  Columbian  Exposition,  a 
plan  of  the  main  floor  ana  a  plan  of  the  gallery.  This 
building  is  located  on  the  western  bank  of  the  large  lagoon 
surrounding  the  wooded  island  which  occupies  nearly  the 
center  of  the  Exposition.  It  is  near  the  main  entrance  to 
the  grounds  and  convenient  of  access.  The  building  is 
surmounted  by  a  cupola  reaching  a  height  of  165  ft.  Eight 
elevators  will  run  from  the  center  of  the  main  floor  to  bal- 
conies surrounding  the  cupola  at  heights  of  115  and  128 
ft.  The  view  from  this  observatory  will  give  visitors  an 
excellent  comprehension  of  the  whole  plan  of  the  Exposi- 
tion Grounds  at  a  glance. 

The  architects  of  the  building  are  Messrs.  Adler  &  Sul- 
livan, of  Chicago,  who  are  known  as  the  architects  of  the 
Auditorium  and  other  buildings.  Its  general  architectural 
treatment  is  simple,  but  with  rich  and  elegant  details. 
The  main  entrance  will  consist  of  an  immense  arch,  deco- 
rated with  carvings,  bas-reliefs  and  mural  paintings.  It 
will  be  treated  entirely  in  gold  leaf  and  will  be  known  as 
"  the  golden  door."  Numerous  minor  entrances  are  pro- 
vided, as  shown  in  the  plans,  and  with  them  are  grouped 
terraces,  seats,  drinking  fountains  and  statues.  The  in- 
terior of  the  building  is  treated  much  after  the  manner  of 
a  Roman  basilica  with  broad  nave  and  aisles.  The  roof  is 
in  three  divisions  ;  the  middle  one  rising  much  higher 
than  the  others,  and  its  walls  pierced  to  form  a  beautiful 
arcaded  clerestory. 

The  main  buiUling  covers  a  space  of  960  ft.  in  length  by 
256  ft.  deep — but  as  shown  in  the  plans,  the  main  floor  in- 
cludes nearly  nine  acres  of  additional  space  under  roof. 
The  total  floor  space,  including  the  entre-sol,  is  nearly  17 
acres.  A  75-ft.  transfer-table  will  traverse  the  annex, 
along  the  western  line  of  the  main  building.  Railroad 
tracks  will  be  laid  in  the  annex  at  right  angles  to  the  trans- 
fer-table. The  heaviest  locomotives  and  cars  can  be  run 
direct  from  the  installation  track,  which  runs  alongside  the 
southern  end  of  the  building,  upon  the  transfer  table,  which 
will  take  them  to  their  proper  tracks. inside  the  building. 
The  length  of  these  tracks  is  such  that  an  entire  train  can 
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the  transfer-table  will  1-  .1   over.     The  annex  will 

open  into  the  main  building  in  such  a  manner  as  to  afford 
long  and  striking  vistas  down  the  main  avenues  and  aisles. 
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A  space  of  over  eight  acres  is  devoted  to  the  railroad 
exhibit.  The  plan  adopted  provides  for  the  best  possible 
utilization  of  space.  Exhibitors  will  have  every  opportunity 
for  showing  their  appliances  and  devices  to  the  best  ad- 
vantage. As  far  as  possible,  arrangements  should  be 
made  by  joint  agreement  for  showing  everything  in  its 
proper  place  and  relations.  Locomotive  appliances  can 
best  be  shown  on  locomotives,  and  the  appurtenances  and 
furnishings  of  cars,  on  cars.  Specimens  of  standard  per 
manent  way  will  afford  opportunity  for  showing  track 
materials,  tools  and  all  that  appertains  thereto  in  the  best 
possible  manner.  It  is  believed  that  nearly  all  of  the 
establishments  engaged  in  locomotive,  car  and  bridge 
building  will  be  represented.  A  large  number  of  the 
leading  railroads  of  the  world  will  also  make  exhibits  of 
their  standard  road-bed,  track  and  equipment.  The  op- 
portunity thus  offered  for  joint  action  is  almost  unlimited, 
and  by  proper  placarding  where  necessary,  every  exhibit 
may  be  given  proper  prominence.  Abundant  and  choice 
space  has  been  designated  and  reserved  for  foreign  coun- 
tries ;  and  every  possible  facility  will  be  afforded  foreign 
exhibitors. 

Street  Railroads— surface,  underground  and  elevated — 
are  to  be  shown  very  completely  in  this  department. 
Everything  relating  to  their  permanent  way  and  equipment 
is  here  included,  with  the  single  exception  that  electric 
motors  must  be  shown  in  the  IDepartment  of  Electricity. 
Cars  and  other  supplies  for  electric  roads  belong  in  this 
department— a  division  which,  while  seeming  to  be  arbi- 
trary, is  evidently  necessary. 

A  large  portion  of  the  floor  space  of  the  transportation 
building  proper  will  be  devoted  to  the  display  of  vehicles 
for  common  roads.  Included  in  it,  it  is  hoped  to  show, 
with  heretofore  unequaled  completeness,  all  of  the  char- 
acteristic forms  and  types  ol  wheeled  vehicles,  except 
those  used  on  railroads.  The  classification  is  to  be  close- 
ly maintained,  and  exhibits  of  this  nature  from  all  coun- 
tries are  to  be  shown  together,  so  that  the  most  interesting 
and  instructive  comparisons  may  be  made.  Harness, 
saddlery  and  horse  trappings  of  all  kinds  are  here  provid- 
ed for.     Other  vehicles  and  conveyances,  such  as  those 
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used  on  snow,  and  those  employing  human  muscle  as  the 
motive  power,  are  also  includetl  in  this  classification. 

Transportation  through  the  air  and  by  means  of  air  is 
yet  in  a  comparatively  undeveloped  condition.  Whatever 
is  worthy  in  past  achievements  may  here  appear,  and  what- 
ever there  is  of  present  success  or  future  promise. 
Whether  or  not  this  realm  is  ever  conquered  by  human 
ingenuity,  the  subject  will  always  be  a  fascinating  one. 

Every  known  method  of  transportation  on  water  may  be 
shown  in  the  division  of  Marine  Transportation.  Small 
craft  of  all  kinds  may  be  exhibited  in  full  si/e — vessels, 
from  the  nature  of  the  case,  must  be  shown  by  models. 
For  fuller  illustration,  drawings,  plans  and  paintings  will 
be  shown.  Principal  attention  will  be  given  to  the  mer- 
chant marine.  The  navigation  of  the  inland  waters  of 
the  world,  especially  the  great  lakes  and  rivers,  will 
doubtless  be  illustrated  more  fully  than  in  any  previous 
Exposition.  The  classification  provides,  also,  for  every- 
thing of  interest  connected  in  any  way  with  the  subject  of 
navigation.  The  Government  of  the  United  States  will 
make  its  naval  display  in  connection  with  its  own  build- 
ing. Foreign  governments,  builders  of  vessels  of  war  and 
defense,  throughout  the  world,  and  manufacturers  of  naval 
supplies,  are  invited  to  exhibit  in  this  department,  and  are 
assured  of  every  consideration.  The  separate  exhibit  of 
the  United  States  Government  will  not  prevent  a  repre- 
sentation of  its  naval  history  and  its  present  plans  by 
means  of  models,  etc.,  in  this  department. 

The  general  classification  and  arrangement  of  exhibits 
in  the  Department  of  Transportation  is  given  below  : 

GROUP  80.   RAILROADS  AND  PLANT, 

Class  499. — Railroad  Construction  and  Maintenance,  in- 
cluding plans,  tools,  methods  and  appliances. 

Class  500. — Railroad  Equipment,  including  locomotives 
and  cars  for  passenger,  freight  and  other  service,  shops 
for  building  and  repair. 

Class  501.— Railroad  Operation,  including  the  various 
departments,  train  management  and  organization  of  em- 
ployt^s. 

Class  502. — Railroad  Management,  including  account- 
ing departments  and  organizations  for  securing  and 
handling  business. 

Class  503.  —  History  and  Statistics.  Under  this  head  are 
included  technical  associations  and  technical  literature. 

GROUP  Si.     street  and  short  line  systems. 

Class  504. — Cable  Railroads  and  Cars. 

Class  505.  —  Electric  Railroads  and  Cars. 

Class  506.  — Horse  Railroads  and  Cars. 

Class  507. — Elevated  and  Underground  Railroads. 

GROUP  82.    special  railroads. 

Class  508. — Mountain,  Gravity  and  Rack-rail  roads,  and 
other  miscellaneous  roads. 

GROUP  83.      TRANSP0RT.\TI0N   ON   COMMON   ROADS. 

Classes  509-523,  inclusive. — Vehicles  for  road  use  of  all 
classes,  including  not  only  those  drawn  by  horses,  but 
also  bicycles,  hand-carts  and  wheelbarrows. 

GROUP   84.      aerial   and    OTHER    FORMS. 

Class  524. — Transportation  of  letters  and  parcels  in 
Pneumatic  Tubes. 

Class  525. — Shop-fittings  for  transfer  of  parcels  and 
money. 

Class  526.— Balloon  Transportation  and  Captive  Bal- 
loons. 

Class  527. — Elevators  and  hoists. 

GROUP  85.      marine,  lake  AND  RIVER  TRANSPORTATION. 

Class  528. — Sailing  Vessels  and  Boats. 

Class  529. — Steamships  and  all  vessels  propelled  by  mo- 
tive power  other  than  sails,  oars  and  paddles. 

Class  530.  —Vessels,  boats  and  floating  structures  for 
special  purposes,  barges,  rafts,  canal  boats  and  similar 
craft  and  dry  docks. 


Class  531. — M.irine  Mechanical  Appliances. 

Class  532. — Construction,  Oulht,  Equipment  and  Repair 
of  Vessels. 

Class  533. — Methods  of  Lighting,  Heating,  Ventilation 
and  Refrigeration  of  Ships. 

Class  534.  —  Protection  of  Life  and  Property  and  Com- 
munication at  Sea. 

Class  535.  — Wrecking  Apparatus. 

Class  536. — Miscellaneous. 

GROUP   86.      NAVAL   WARFARE   AND   COAST    DEFENSE. 

Class  537. — Armored  Vessels. 

Class  538. — LJnarmored  Vessels. 

Class  539. — Ships  and  War-boats  of  barbarous  and  semi- 
civilized  nations. 

Class  540.— Models  and  Relics  of  famous  Ships  of  War. 

Class  541. — Training  Ships,  Naval  Schools  and  Naval 
Reserves. 

Class  542. — Guns  and  Armor,  Torpedoes  and  other  ap- 
pliances. 

The  rules  of  the  Department  state  that  power  (electric 
or  compressed  air)  will  be  furnished  for  operating  such 
machinery  or  appliances  as  can  only  properly  be  shown  in 
that  manner.  No  direct  steam  power  will  be  furnished, 
nor  will  any  lines  of  shafting  be  erected  in  the  building. 
Electric  or  compressed  air  power  must  be  taken  direct, 
and  the  exhibitor  must  furnish  his  own  motor  for  utilizing 
the  same.  Steam  will  be  furnished  under  adequate  pres- 
sure for  testing  car-heating  and  other  devices  requiring 
it.  The  escape  of  such  steam  into  the  atmosphere  will 
not  be  permitted,  and  the  exhibitor  must  provide  for  tak- 
ing care  of  condensation. 


AN  ELECTRIC  FORGING  PLANT. 


(Condensed  from  the  Electrical  Engineer,) 


An  extensive  plant  for  electrical  forging  has  recently 
been  established  in  Boston  by  the  Electrical  Forging  Com- 
pany, which  owns  the  patents  of  Mr.  George  D.  Burton. 
The  machinery  used  is  of  Mr.  Burton's  invention.  The 
plan  adopted,  speaking  electrically,  is  the  use  of  alternat- 
ing currents  in  conjunction  with  large  converters  capable 
of  developing  enormous  amperage. 

The  generating  plant  proper  consists,  first,  of  a  60-H.P. 
Thomson-Houston  motor,  which  receives  its  current  from 
the  regular  street  circuits  of  the  Edison  Illuminating  Com- 
pany of  Boston.  This  motor  is  belted  to  a  line  of  shafting 
carrying  one  Emerson  power  scale  with  meter  attachments 
for  accurate  measurement  of  horse-power  consumed. 
From  this  line  of  shafting  is  driven  the  60-H.P.  alternat- 
ing generator,  specially  manufactured  by  the  Eddy  Elec- 
tric .Manufacturing  Company,  of  Windsor,  Conn.,  for  the 
Electric  Forging  Company,  and  also  a  small  exciting 
machine  for  the  fields  of  the  generator.  This  main  shaft 
also  drives  a  line  of  shafting  which  operates  all  the  tools 
and  forging  machines  both  on  this  floor  and  in  the  base- 
ment below.  The  generator  is  specially  wound  to  develop 
24  amperes  at  1,500  volts,  and  the  current  is  controlled  by 
a  two-way  switch,  which  throws  it  either  into  the  converter 
on  this  floor  or  into  the  converter  in  the  basement.  Fol- 
lowing the  path  of  the  current,  it  is  then  brought  to  a 
switch  and  rheostat  underneath  the  converter,  and  then 
passed  up  into  a  converter  suspended  on  beams  from 
the  girders  above.  This  converter  is  of  special  design, 
different  from  anything  before  manufactured,  and  was  also 
made  by  the  Eddy  Company.  It  consists  of  14  coils  in  the 
primary  circuit,  through  which  flows  the  primary  current, 
and  14  large  secondary  coils,  all  of  which  are  connected 
by  special  arrangement  to  the  massive  positive  and  nega- 
tive conductors,  which  are  composed  of  heavy  copper 
rings,  encircling  the  whole  structure. 

The  converter  has  a  capacity  of  about  60  H.P.,  and  is 
designed  to  deliver  current  at  5  volts  and  from  5,000  to 
8,000  amperes.  From  the  rings  above  described,  this 
enormous  current  is  conducted  by  three  sets  of  heavy 
copper  bars  to  special  electrodes  provided  with  automatic 
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adjustable  clamps,  in  which  the  heating  of  the  metals 
takes  place.  These  electrodes  are  conveniently  situated 
among  machines  for  rolling  balls,  rivets  and  other  kinds 
of  regular  and  irregular  shapes,  the  metal  being  heated 
and  then  passed  into  the  machine.  The  electrodes  are  of 
special  design,  and  vary  according  to  the  kind  of  work  to 
be  done.  In  certain  cases  where  end  heat  is  required,  the 
clamps  on  the  electrodes  of  one  polarity  are  provided  with 


I  '/-in.  steel,  round  or  square,  and  four  bars  of  this  size 
can  easily  be  heated  at  the  same  time.  A  complete  outfit, 
however,  has  recently  been  shipped  to  England,  and  an- 
other to  Canada,  which  will  heat  bars  up  to  5  in.  square 
and  3  ft.  long,  throughout  the  entire  length  in  about  five 
minutes,  with  an  expenditure  of  from  75  to  100  H.P. 

l^assing  down-stairs  into  the  basement,  there  is  another 
60-H.P.  converter  with  a  series  of  forging  machines  for 
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a  number  of  holes,  through  which  a  number  of  metal  rods 
can  be  inserted,  as  shown  in  the  figure.  When  these  rods 
come  into  contact  with  the  electrode  or  clamp  of  the  other 
polarity,  they  are  heated  in  a  few  seconds  to  a  forging  heat, 
and  while  one  heated  rod  is  being  worked  by  the  rolling 
machines,  the  other  rods  are  in  the  process  of  being  heat- 
ed, the  machines  being  thus  fed  with  a  constant  supply  of 
heated  metal.     The  capacity  of  this  converter  is  about 


doing  larger  and  heavier  work  than  those  on  the  floor 
above  and  with  a  varied  arrangement  of  clamps  for  special 
work.  This  converter  has  four  sets  t>f  electrodes  with 
clamps  suitable  for  a  varied  class  of  work,  and  is  designed 
for  2|2  volts  and  from  8,000  to  12,000  amperes,  having  a 
capacity  of  heating  to  a  forging  heat  a  bar  \]i.  in.  square, 
20  in.  long,  in  Hi  minutes  with  an  expenditure  of  42 
H.P.     In  one  case  the  set  of  electrodes  has  been  specially 
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designed  to  get  an  end  heat  on  a  bar  of  given  size,  and  is 
also  suitable  for  heating  a  bar  throughout  its  entire  length 
up  to  24  in,  ;  other  electrodes  are  provided  for  heating 
spring  steel,  anil  for  moving  rods,  bars,  etc.  A  set  of  elec- 
trodes of  extra  heavy  copper  3  in.  in  diameter,  for  heating 
large  stock  for  heavy  forgings,  is  placed  between  two 
heavy  drop  hammers,  one  of  them  capable  of  giving  a 
blow  equal  lo  60,000  lbs.,  so  that  with  the  proper  dies  any 
kind  of  forging  can  be  readily  made.  There  are  also  spe- 
cial sets  of  clamps  for  transverse  currents,  so  th.it  bars  of 
metal  can  readily  be  heated  in  the  middle  of  their  length 
or  at  any  desired  place  in  their  length.  There  are  a  num- 
ber of  different  machines  for  varied  kinds  of  rolling  and 
fori;ing,  including  Bradley  hammers,  various  punches, 
presses,  rolling  machines,  machines  for  making  balls  for 
ball  bearings,  for  rough  and  fine  grinding,  and  a  10  ton 
machine  for  heavy  forgings  such  as  railroad  coupling-pins, 
king  bolts,  etc. 

The  shop  is  also  well  equipped  with  fine  tools  for  the 
manufacture  of  all  kinds  of  dies  and  the  manufacture 
of  the  heavy  copper  clamps  and  conductors  used  on  the 
converters.  On  the  main  lloor  is  situated  conveniently  a 
draughting-room,  where  the  drawings  for  the  special 
machinery  are  made,  and  designs  for  applications  to  special 
purposes  are  carefully  elaborated. 

In  order  to  give  a  better  appreciation  of  what  can  be 
done  by  this  process,  a  few  cases  may  be  cited  : 

1.  A  round  bar  ol  tool  steel,  Js  in.  diameter  and  11  in. 
long  between  the  clamps,  is  raised  to  the  proper  forging 
heat  in  one  minute  by  32  H.P. 

2.  A  flat  bar  of  machinery  steel,  ^4'  in.  thick,  i  in.  wide 
and  17  in.  long,  is  heated  in  one  minute  by  34  H.P. 

3.  Balling  stock  for  balls,  tool  steel  yi  in.  diameter  and 
5  in.  distance  between  the  clamps,  is  heated  in  half  a  min- 
ute by  27J2  H.P.  This  heat  can  be  maintained  for  any 
length  of  time,  by  means  of  a  perfect  controlling  apparatus, 
the  heat  on  the  metal  during  that  time  remaining  perfectly 
constant. 

4.  A  bar  of  machinery  steel  i  in.  stjuare  and  12  in.  long, 
is  brought  to  a  white  heat  in  2;,  minutes  by  36  H.P. 

Taking  the  last  case  for  an  example,  and  2  lbs.  of  coal 
as  a  fair  average  per  hour  per  horse-power,  we  have  72 
lbs.  of  coal  used  per  hour  for  the  36  H.P.,  which  is  equal 
to  a  consumption  of  about  3  lbs.  of  coal  for  the  2 ','  min- 
utes. 

One  of  the  great  advantages  of  the  electric  system  of 
heating  lies  in  the  evenness  with  w^hich  the  metal  is  heat- 
ed, the  interior  of  the  metal  being  heated  first,  and  then 
extending  uniformly  and  gradually  over  the  whole  mass. 
By  this  means  objects  can  be  forged  by  the  electric  proc- 
ess in  one  heat,  which  before  required  two  or  three  heat- 
ings in  furnaces.  Owing  also  to  the  even  heating,  the 
metal  forgings  are  much  more  reliable,  the  metal  being 
subjected  to  no  unequal  strain  either  in  heating  or  cool- 
ing. The  quickness  with  which  any  piece  of  metal  is 
heated  by  the  electric  current  is  also  advantageous  in 
many  cases,  as  a  few  inches  back  from  the  part  under 
treatment  the  metal  is  quite  cool  and  can  be  conveniently 
handled.  Probably  one  of  the  greatest  advantages,  how- 
ever, lies  in  the  fact  that  during  the  process  of  heating 
there  are  no  gases  developed,  nor  is  there  any  foreign  sub- 
stance present  to  enter  into  the  metal.  So  that  whether 
the  metal  be  iron,  steel,  brass  or  composition,  after  being 
heated  electrically  it  is  entirely  without  scale. 

The  economy  of  electric  forging  is  a  subject  well  worth 
studying,  and  a  few  of  the  claims  urged  for  this  process 
may  be  here  enumerated.  First,  there  is  the  economy  of 
space,  no  provision  having  to  be  made  for  large  furnaces, 
and  consequently  more  room  can  be  allotted  to  the  metal- 
working  machines.  Then  there  is  great  economy  in  the 
fuel,  as  the  fuel,  instead  of  being  scattered  in  a  number  of 
different  forges  is  concentrated  in  one  boiler  furnace. 
There  are  also  no  ashes  to  be  withdrawn  from  forges,  nor 
fuel  to  be  brought  to  them,  thereby  effecting  a  large  sav- 
ing in  time  and  labor.  The  simplicity  of  the  machine  is 
another  factor  in  its  favor,  it  being  extremely  easy  to  oper- 
ate and  keep  under  perfect  control,  and  after  a  few  pieces 
of  metal  of  a  certain  si/e  have  been  heated,  the  machines 
can  be  set  to  act  perfectly  automatically  and  without  any 
skilled  assistance. 


THE  BORDENTOWN  RAILROAD  MONUMENT. 


In  the  number  of  the  Journal  for  December,  1891, 
jiage  540,  an  account  of  the  dedication  of  the  Railroad 
Monument  at  Bordentown,  N.  J.,  was  given.  The  sketch 
then  presented,  although  it  showed  the  form  and  design  of 
the  monument,  was  hardly  an  adequate  representation, 
and  we  take  the  opportunity  of  presenting  to  our  readers 
an  excellent  engraving,  for  which  we  are  indebted  to  the 
courtesy  of  the  Pennsylvania  Railroad  Men  s  News. 

The  monument,  it  will  be  remembereil,  was  erected  by 
the  Pennsylvania  Railroad  to  mark  the  spot  where  the  first 
railroad  track  was  laid  in  New  Jersey  ;  that  track  being 
also  the  first  laid  on  any  of  the  lines  now  included  in  the 
Company's  system.  It  was  dedicated  with  appropriate 
ceremonies — fully  described  in  the  article  referred  to  above 
— on  the  6oth  anniversary  of  the  running  of  the  first  train. 
The  addresses  (hen  delivered  were  of  much  historical 
interest. 

The  monument,  as  shown  in  the  engraving,  is  very  sim- 
ple and  appropriate  in  character  ;  it  is  in  part  built  of 
material  used  in  the  original  track.  It  marks  an  historical 
spot,  and  is,  we  hope,  the  first  of  a  number  which  will  be 
built  hereafter  to  coinmemorate  events  in  railroad  history. 


IRON  PRODUCTION  IN  1891. 

{Prom  the  Bultftin  of  the  American  Iron  &  Steel  Association.) 


The  American  Iron  &  Steel  Association  has  received 
from  the  manufacturers  complete  returns  of  the  produc- 
tion of  pig  iron  in  the  United  States  in  1891,  and  also 
complete  returns  of  the  stocks  of  unsold  pig  iron  in  the 
hands  of  pig-iron  manufacturers  or  their  agents  at  the 
close  of  the  year. 

The  total  production  of  pig  iron  in  1891  was  9,273,455 
net  tons  of  2,000  lbs.,  or  8,279,870  gross  tons'of  2,240  lbs., 
against  9.202,703  gross  tons  in  1890— a  decrease  of  922,833 
gross  tons,  or  over  10  per  cent.  The  decreased  produc- 
tion may  be  said  to  have  all  occurred  in  the  first  half  of 
1891,  as  the  production  in  the  second  half  of  1891  was 
larger  than  in  either  half  of  1890.  The  production  in  each 
half  of  1890  and  1891  was  as  follows,  in  gross  tons  : 


Years— Gross  Tons. 

First  Half. 

Second  Half. 

Total. 

1890 

4.560.513 
3.368,107 

4,642,190 
4,9".763 

9,202,703 
8,279,870^ 

Our  production  of  pig  iron  in  the  second  half  of  1891 
was  269,573  gross  tons  larger  than  in  the  second  half  of 
1890,  which  was  the  half  year  of  largest  production  in  our 
history  prior  to  1S91.  Our  production  in  the  second  half 
of  1891  was  at  the  rate  of  9,823,526  gross  tons  per  annum. 
It  was  larger  than  in  any  full  year  in  our  history  down  to 
and  including  1885,  and  larger  than  Great  Britain's  pro- 
duction in  any  whole  year  down  to  and  including  1867. 
Our  production  of  pig  iron  in  1891  was  about  1,000,000 
gross  tons  larger  than  that  of  Great  Britain  in  the  same 
year. 

The  production  divided  according  to  nature  of  fuel  used 
in  the  furnaces  was  as  follows,  in  net  tons,  spiegeleisen 
being  included  : 


Ft'EL   USBD. 

1891. 

1890. 

Charcoal....                

646,200 
2,090,041 
6.S37.i"4 

703.522 
2,448,781 
7.154.725 

Bituminous  Coal  and  Coke 

Total 

9.273.45s 

10.307,028 

The  shrinkage  in  production  in  1891  as  compared  with 
1890  was  distributed  among  the  different  fuels  used  in  our 
blast  furnaces,  and  it  was  shared  by  most  of  the  pig-iron- 
producing  States  in  the  North  and  West,  most  notably  by 
Pennsylvania,  which  lost  over  half  a  million  net  tons,  all 
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in  the  first  half  of  the  year.     But  the  Southern  States  lost      gross  tons  which  were  on  the  market  at  that  date.     On 
in  the  aggregate  less  than''4o,ooo  net  tons,  while  many  of  |    December  31,  1890,  the  storage  warrant  yards  held  52,900 


EFFECT   OF   AN    EARTHOUAKE,  ON    A    RAILROAD    BRIDGE. 


them  actually  increased  their  production  in  1891  over  1890, 
as  will  be  seen  from  the  following  table  : 


States — Net  Tons. 


Alabama 

Tennessee 

Virginia 

West  Virginia. . 

Kentucky 

Georgia 

Maryland 

Texas 

North  Carolina 

Total 


First 
Halt  1891. 


376..S89 
145,066 

141.908 
20,977 
18,779 
20,401 
49,992 
8,465 
1.003 


782,980 


Second 
Half  1891. 


514,7155 

181,681 

188,819 

75,660 

31.446 

35.440 

83,214 

12,437 

2,600 


1,131,062 


Total  1891. 


891.154 
3=6.747 
330,727 
96,637 
50,225 

55.841 

138,206 

20,902 

3.603 


1,914,043 


Total  1890. 


914,940 
299,741 
327,912 
144.970 
S3,6o4 
32,687 

165,559 
10,865 
3,181 


gross  tons  of  pig  iron  which  were  not  under  the  control 
of  the  makers,  making  a  total  of  661,821  gross  tons  which 
were  then  on  the  market.  The  difference  between  the  ag- 
gregate of  unsold  stocks  at  the  close  of  1890  and  1S91  was 
only  34,588  gross  tons. 

If  the  demand  for  pig  iron  for  consumption  were  now 
exceptionally  active,  and  if  prices  were  advancing,  the 
stocks  held  at  ihe  close  of  1891  would  not  be  excessive. 
It  is  for  the  producers  themselves  to  decide  whether  these 
conditions  exist.  It  will  be  remembered  that  at  the  close 
of  1S90  and  soon  afterward  many  furnaces  were  blown  out 
because  of  the  accumulation  of  unsold  stocks,  yet  they  did 
not  then  aggregate  much  more  than  the  quantity  with 
which  we  began  the  present  year. 

BESSEMER   STEEL   RAILS. 

Through  the  courtesy  of  the  Bessemer'steel  manufac- 
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The  stocks  of  pig  iron  which  were  unsold  in  the  hands 
of  the  manufacturers  or  their  agents  on  December  31, 
1891,  and  which  were  not  intended  to  be  used  by  the 
manufacturers,  amounted  to  596,333  gross  tons,  against 
442.055  gross  tons  on  June  30,  1891,  and  608.921  gross  tons 
on  December  31,  i8go.  The  above  figures  include  a  part 
of  the  stocks  of  pig  iron  held  at  the  periods  named  in  stor- 
age warrant  yards,  and  which  was  under  the  control  of 
the  makers,  the  part  not  under  their  control  on  December 
31  last  amounting  to  30,900  gross  tons,  which,  added  to 
the  596,333  tons  above  mentioned,  makes  a  total  of  627,233 


turers  we  are  able  to  present  herewith  the  statistics  of  the 
production  of  Bessemer  steel  rails  of  all  weights  and  sec- 
tions in  the  United  States  in  1891,  exclusive  of  the  com- 
paratively small  quantity  made  by  other  manufacturers 
from  purchased  blooms.  The  total  production  in  189: 
was  1,366,259  net  tons,  or  1,219.874  gross  tons,  a  decrease 
of  577,615  gross  tons  from  the  production  in  1890.  The 
following  table  shows  the  production  in  each  hall  of  1891 
and  the  total  production  of  the  year  compared  with 
that  of  1890,  with  the  exception  above  noted  for  both 
years : 
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Statbs, 

Fir^t 
Hairi8q<. 
Net  tons. 

Second 
Halt  i8.,i. 
Net  tons. 

Total 

189.. 

Net  tons. 

Tolal 

i8<)0. 

Net  tons. 

Pennsylvania 

All  other  Slates 

439.<)oi 
140,037 

506,151 
180,078 

786,330 

946.'54 
410,105 

1,366,159 

1,396,460 
616,718 

Total  net  tons  

579.919 

1,013,188 

The  production  of  Ressemer  steel  other  than  that  worked 
up  into  rails  has  not  yet  been  reported. 


EARTHQUAKES  VS.  A  BRIDGE. 


In  this  country  storm  and  flood  make  havoc  sometimes 
with  the  bridge-builder's  work,  but  the  earthquake  is  not 
usually  taken  into  account.  What  wreck  those  convul- 
sions of  nature  may  make  is  shown  by  the  two  cuts  here- 
with, tak  n  from  the  London  lingiiwir.  These  are  from 
photographs  of  the  Nagaragawa  railroad  bridge  in  Japan, 
taken  just  after  the  terrible  earthquake  of  October  28  last. 

Of  this  bridge  Professor  Milne,  of  Tokyo,  writes  :  "  I'or 
verlically  applieil  force  the  structure,  from  an  engineering 
point  of  view,  was  all  that  could  be  desired  ;  but  in  conse- 
quence ot  horizontally  applied  stresses  the  inertia  of  the 
upper  part  has  resulted  in  fracture  at  the  base,  and  an  ap- 
palling destruction." 

The  whole  line  of  the  railroad,  of  which  this  bridge  is  a 
part,  was  very  badly  damaged,  and  its  repair  will  take 
some  time  and  a  large  expeniliture  of  money. 

Earthquake  strains  are  nol  easy  to  calculate,  and  it  will 
be  a  difTicult  task  for  bridge-builders  in  Japan  to  provide 
against  such  contingencies  in  the  future. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


{Continued /rom  fia^e  86.) 


B.    Screws  to  Lift  and  Propel. 

In  describing  the  various  proposals  and  experiments 
which  have  been  made  to  compass  artificial  flight  by 
means  of  rotating  screws,  the  latler  will  chiefly  be  con- 
sidered as  instruments  fiom  which  to  obtain  support  of  a 
given  weight  in  the  air.  There  is  no  question  that  they 
can  serve  as  propellers  if  the  support  be  otherwise  ob- 
tained ;  nor  that  if  a  screw  can  lift  and  sustain  its  own 
prime  motor,  it  can  also  be  made  to  progress  horizontally, 
either  by  inclining  it  at  the  proper  angle  or  by  adding  a 
vertical  screw. 

It  was  to  be  expected  that  when  inventors  found  how 
difficult  it  is  to  obtain  a  lifting  effect  from  flapping  wings, 
they  should  turn  to  aerial  screws  to  sustain  them  in  the 
air.  Man  has  succeeded  in  out  traveling  both  land  and 
marine  animals  by  substituting  rotary  motion  for  the  re- 
ciprocating action  of  their  limbs  :  the  locomotive  far  out- 
strips the  horse,  and  the  paddle-wheel  and  screw  have,  for 
large  vessels,  superseded  the  oar,  so  that  it  seems  natural 
to  expect  that  some  rotating  device  shall  be  found  the 
preferable  propeller,  should  aerial  navigation  ever  be  ac- 
complished. 

It  will  be  seen,  from  the  accounts  which  follow,  that  the 
chief  obstacle  has  hitherto  been  the  lack  of  a  sufficiently 
light  motor  in  proportion  to  its  energy  ;  but  there  has  re- 
cently been  such  marked  advance  in  this  respect,  that  a 
partial  success  with  screws  is  even  now  almost  in  sight. 

Curiously  enough,  the  Aerial  Screw  considerably  ante- 
dates the  marine  screw,  although,  unlike  the  latter,  it  has 
not  been  brought  into  practical  use.  We  have  already 
seen  that  Leonardo  Da  Vinci  experimented  with  paper 
screws,  which  mounted  into  the  air,  as  early  as  ad.  1500, 
and  we  may  add  that  a  sketch  has  been  found  in  his  note 
books  for  a  proposed  aerial  screw  machine  96  ft.  in  diame- 
ter to  be  built  of  iron  and  bamboo  framework,  covered 
with  linen  cloth  thoroughly  starched.  He  probably  aban- 
doned all  idea  of  constructing  it  when  his  experiments 
with  models  showed  the  power  that  would  be  required. 


A  similar  proposal  was  made  by  Paucton,  a  learned 
mathematician,  in  1768,  when,  in  a  treatise  upon  the 
Archimedean  screw,  he  described  an  apparatus  which  he 
called  a  "  I'lerophore,"  consisting  of  two  aerial  screws, 
one  to  sustain  and  the  other  to  propel,  attached  to  a  light 
chair.  A  man  seated  in  the  chair  was  expected  to  rotate 
these  screws  by  means  of  gearing,  and  so  raise  himself 
through  the  air. 

The  first  practical  experiment  known,  however,  is  that 
of  M  Launoy,  a  naturalist,  and  M.  Bienvcnu,  a  mechani- 
cian, who  jointly  exhibited  before  the  I'rench  Academy  of 
Sciences  in  1784  the  little  apparatus  shown  in  fig.  25.  It 
consisted   of  two  superposed  screws,  about  one   foot   in 


Fig.  25.— launoy  &   BIENVENU— 1784. 

diameter,  each  composed  of  four  feathers  inserted  in 
sockets  at  the  ends  ot  a  rotating  axle.  This  axle  was  put 
into  motion  by  the  unwinding  of  a  cord  fastened  to  the 
two  extremities  of  a  bow  ;  and  the  report  to  the  French 
Academy  (May  i,  1784)  says  : 

"  The  working  of  this  machine  is  very  simple.  When 
the  bow  has  been  bent  by  winding  the  cord,  and  the  axle 
placed  in  the  desired  direction  of  flight— say  vertically,  for 
instance  — the  machine  is  released.  The  unbending  bow 
rotates  rapidly,  the  upper  wings  one  way  and  the  lower 
wings  the  other  way,  these  wings  being  arranged  so  that 
the  horizontal  percussions  of  the  air  neutralize  each  other, 
and  the  vertical  percussions  combine  to  raise  the  machine. 
It  therefore  rises  and  falls  back  afterward  from  its  own 
weight." 

Launoy  &  Bienvenu  proposed  also  to  build  a  large 
machine,  and  to  go  up  in  it  themselves.  It  is  not  staled 
whether  this  was  ever  attempted  ;  but  probably  not,  as  a 
brief  investigation  must  have  satisfied  them  that  they  had 
no  adequate  primary  motive  power  at  hand  to  lift  even  its 
own  weight  in  that  way,  and  that  with  a  secondary  or 
stored  power  the  machine  would  fly  bVit  for  a  few  seconds. 
I'ractically  the  same  device  was  constructed  by  Sir 
Geori^e  Cayley  >"  '795-  a"^  described  by  him  in  jVir/io/- 
son  s  Journal  for  April,  1810  ;  but  whether  he  reinvented 
it  or  borrowed  the  idea  from  Launoy  &  Bienvenu  is  not 
stated.  He  mentions  it  merely  as  a  toy,  and  his  writings 
seem  to  indicate  that  he  expected  success  to  be  achieved 
instead  with  an  aeroplane  to  be  driven  by  some  sort  of 
propelling  apparatus,  if  only  a  sufficiently  light  first  mover 
could  be  contrived. 

Subsequently,  Deghen,  in  1816,  Sarti,  in  1823,  and 
Dubochet,  in  1834,  all  proposed  and  constructed  models 
for  flying  machines  on  the  vertical  screw  principle;  but 
they  did  not  discover  the  necessary  light  motor  to  trans- 
form their  models  into  practical  machines. 

In  1842  Mr.  Phillips,  the  inventor  of  the  "  Fire  An- 
nihilator,"  succeeded  in  raising  into  the  air  an  apparatus 
weighing  in  the  aggregate  2  lbs.,  by  means  of  revolving 
fans  inclined  about  20  from  the  horizontal.  The  motive 
power  was  evolved  by  the  combustion  of  charcoal,  nitre 
and  gypsum  making  steam,  as  in  the  original  fire  an- 
nihilalor  ;  and  the  engine  consisted  of  rotating  arms  dis- 
charging steam  direct  into  the  atmosphere,  and  thus  work- 
ing by  reaction,  being  the  device  known  as  the  discovery 
of  "Hero,  of  Alexandria.     Mr.  Phillips  exhibited  a  work- 
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ing  model  of  his  aerial  machine  at  the  Aeronautical  Ex- 
hibition in  London,  in  1868  ;  and  in  describing  his  experi- 
ment of  1842  he  said  : 

"  All  being  arranged,  the  steam  was  up  in  a  few  sec- 
onds, when  the  whole  apparatus  spun  around  like  a  top 
and  mounted  into  the  air  faster  than  any  bird  ;  to  what 
height  it  ascended  1  had  no  means  of  ascertaining.  The 
distance  traveled  was  across  two  fields,  where,  after  a  long 
search,  I  found  the  machine  minus  the  wings,  which  had 
been  torn  off  from  contact  with  the  ground."  This  is  un- 
doubtedly the  first  machine  which  has  risen  into  the  air  by 
steam  power  ;  but  the  necessarily  small  capacity  of  the 
generator,  and  the  wastetui  though  simple  method  of 
using  the  steam,  limited  its  flight  to  a  very  few  minutes, 
and  removed  it  from  the  possibility  of  application  on  a 
practical  scale. 

In  1843  Mr.  Bourne,  the  well-known  English  engineer, 
constructed  some  models  of  aerial  screws,  consisting  of 
large  fowl's  feathers  inserted  in  a  cork,  stuck  on  the  top 
of  a  pine  stick,  to  which  a  watch  spring  was  attached,  and 
succeeded  in  making  them  rise  by  the  force  of  the  coiled 
spring  to  the  height  of  some  20  ft.  ;  but  he  recognized 
that  the  difficulty  m  the  way  of  building  a  really  navigable 
machine  was  to  obtain  "  the  right  motive  power." 

This  must  also  have  been  the  conclusion  of  Mr.  Cossns, 
who  proposed,  in  1845,  the  apparatus  shown  in  fig.  26, 
which  consists  in  three  rotating  aerial  screws  to  be  moved 
by  steam   power.     The  design  is  by  no  means  devoid  of 
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Fig.  26.— COSSUS— 1845. 

merit,  for  by  hinging  the  outer  and  smaller  screws,  and 
varying  their  angle  with  respect  to  the  machine,  the  latter 
can  be  made  to  travel  in  any  direction  desired,  while  sus- 
fainetl  by  the  rotation  of  the  middle  screw.  It  cannot  be 
learned  that  Cossns  tried  any  practical  experiments,  for  a 
simple  inquiry  into  the  weights  and  relative  energy  of  the 
steam  engines  of  his  day  and  an  investigation  as  to  the 
power  required  to  sustain  his  apparatus  must  have  speed- 
ily convinced  him   that  it  had  better  be  abandoned. 

Analogous  proposals  were  made  in  1S51  h^^lx.  Aubaud, 
who  combined  several  screws  with  an  aeroplane  ;  and  by 
Le  Bris,  who  designed  a  car  surmounted  by  two  screws 
turning  in  opposite'  directions,  in  order  to  overcome  the 
tendency  of  the  apparatus  to  rotate  on  its  own  axis,  as  the 
consequence  of  the  horizontal  component  of  the  thrust  of 
a  single  screw. 

It  was  to  overcome  this  same  objection  that,  in  1859, 
Mr.  Bright  designed  and  patented  the  apparatus  shown 
in  fig.  27,  the  axles  of  the  screws  consisting  of  tubes, 
rotating  in  opposite  directions,  one  inside  of  the  other. 
Mr.  Bright  seems  to  have  planned  the  machine  to  be  sus- 
pended beneath  a  balloon,  and  to  be  worked  by  man 
power,  in  order  to  alter  or  to  maintain  the  altitude  at  will, 
and  thus  save  the  expenditure  of  ballast  in  rising  or  of  gas 
in  descending.  Its  beneficial  eft:ects,  however,  seem  to 
have  proved  so  small— solely,  it  may  be  said,  from  the 
inadequacy  of  the  motive  power  employed— that  it  has  not 
come  into  practical  use. 

These  various  efforts  were  somewhat  desultory,  and  not 
followed  up  by  anything  like  scientific  experiments  ;  but 
in  1863  there  was  in  Paris  a  great  "  boom"  in  projects  for 
navigating  the  air  by  means  of  aerial  screws,  and  the 
French  espoused  its  promotion  with  great  enthusiasm. 
M.  de  Ponton  d' Atiiccourt  and  M.  de  la  Landclle  had 
already  studied  the  action  of  the  screw  upon  the  air,  when, 
in  July,  1863,  M.  A'adar,  a  prominent  photographer,  in- 
vited to  his  reception  rooms  the  elite  of  the  press,  of  sci- 


ence, and  of  artists,  and  treated  them  to  a  first  reading  of 
his  famous  "  Manifesto  upon  Aerial  Automotion,"  which 
appeared  the  next  day  in  the  press,  and  was  republished 
and  commented  upon  throughout  the  whole  of  Europe. 


Fig.  27.— BRIGHl— 1859.1 

In  this  manifesto,  written  with  much  eloquence,  Nadar 
expressed  the  opinion  that  the  principal  obstruction  in  the 
way  of  navigating  the  air  was  the  attention  which  had 
been  given  to  balloons  ;  that,  in  order  to  imitate  nature, 
a  flying  machine  must  be  made  heavier  than  the  air.  Also 
that  the  surest  means  of  success  was  the  employment  of 
the  aerial  screw — "  the  sainted  screw,"  as  an  illustrious 
mathematician  called  it,  which  was  known  to  be  capable  of 
carrying  up  a  mouse,  and  must,  therefore,  a  fortiori,  be 
able  to  sustain  an  elephant. 

The  inanity  of  this  argument  was  not  apparent  at  the 
time  ;  and  Nadar  proceeded  to  form  a  syndicate  to  pro- 
mote "aviation"  after  the  methods  of 'opera  bouff^.  A 
journal  was  founded — the  first  A,roiiaut€ — 43  paying  sub- 
scribers were  obtained,  and  100,000  copies  of  the  first  issue 
printed.  This  journal  expired  after  its  fifth  issue.  Then 
a  monster  balloon  was  built — the  Giant — out  of  the  ex- 
hibition of  which  it  was  expected  to  realize  sufficient  profits 
to  build  a  screw  machine  which  should  put  an  end  to  bal- 
looning forever.  But  the  Giant  met  with  all  sorts  of  mis- 
haps ;  it  gave  ns  profits,  and  entailed  losses  instead, 
which  nearly  ruined  A'adar ;  and  such  experiments  as 
were  tried  with  aerial  screws  (outside  of  the  little  toys 
which  were  exhibited  at  the  various  meetings)  demon- 
strated that  the  utmost  weight  which  the  exertion  of  one 
horse  power  could  sustain,  with  a  screw  acting  upon  the 
air,  was  some  33  lbs.,  or.  in  other  words,  that  if  the  ap- 
paratus were  to  weigh  one  ton,  it  would  need  67  horse 
power  continuously  exerted  to  keep  it  afloat. j 

This  is  now  clear  enough  to  us.  .Xssuming  that  in  con- 
sequence of  the  rotation  at  high  speed  a  smaller  surface 
is  required  to  sustain  a  given  weight  with  a  screw  than  with 
reciprocating  wings  or  fixed  aeroplanes,  yet  the  motor  for 
the  screw  would  probably  weigh  about  one-third  of  the 
whole  weight  of  the  apparatus  (instead  of  one-quarter,  as 
in  the  case  of  birds,  and  probably  one-sixth  in  the  case  of 
aeroplanes),  and  so  the  utmost  weight  available  for  the 
motor  of  the  screw  and  its  supplies  would  be  i  of  33  lbs.,  or 
II  lbs.  to  the  horse  power,  while  in  1863  there  was  no 
primary  motor  known  then  approximating  such  phenomenal 
lightness. 

Now  that  Mr.  Afaxim  has  announced  that  he  has  built 
a  steam  engine,  and  its  generator  of  950  lbs.  aggregate 
weight  developing  120  actual  horse  power,  or  at  the  rate 
of  8  lbs.  to  the  horse  power,  it  is  doubtless  within  his 
power  to  go  up  into  the  air  with  an  aerial  screw,  and  to 
perform  therein  various  evolutions  ;  but  his  trips  would 
probably  be  short,  and  the  consequences  might  be  unpleas- 
ant were  the  machinery  to  break  down  while  he  is  aloft. 
He  has,  accordingly,  with  great  good  judgment,  begun  by 
applying  his  steam  engine  to  an  aeroplane,  although  this 
will  involve  greater  difficulties  in  starting  and  in  landing, 
as  well  as  a  less  immediate  demonstration. 

Almost  the  only  memento  which  now  remains  of  the 
movement  in  favor  of  the  aerial  screw  inaugurated  by 
A'adar  is  the  model  of  the  flying  machine  designed  by  the 
Viscount  de  Ponton  d'  ylniicoitrf,  and  which  is  shown  in 
fig.  28.  The  following  description  is  translated  from  that 
of  M.  Tissandier  : 
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"  M.  de  Ponlpii  d' Amtcourt  constructed,  in  1865,  an 
aerial  screw  machine  worked  by  ste.Tm,  which  was  ex- 
pected to  rise  with  both  its  motor  .ind  its  steam  generator. 
This  beautiful  little  model,  which  was  exhibited  at  the 
London  Aeronautical  ICxposition  in  1S68,  is  exquisitely 
finished.     The  boiler  and  frames  are  of  aluminium,  and 


Fig.  sS.-D'AMEC0URT-i3'.:i. 

the  steam  cylinders  are  of  bronze.  The  reciprocating 
movement  of  the  pistons  is  transmitted  by  gearing  to  a 
double  pair  of  superposed  screws  of  41  sq.  in.  surface, 
one  rotating  in  a  diUerent  direction  from  the  other.  The 
apparatus,  which  is  now  in  the  collection  of  the  French 
Society  for  .lerial  Xavigation,  weighs,  without  water  or 
fuel,  6.1  lbs.  The  boiler  is  3J  in.  high  and  4  in.  in  diame- 
ter ;  the  total  height  is  24I  in.  Unfortunately  the  boiler 
cannot  be  worked  at  sufficient  pressure  ;  when  the  ma- 
chine is  put  into  motion  it  possesses  a  certain  ascensional 
force  ;  it  loses  weight,  but  it  does  not  rise." 

The  illustrated  papers  also  published  about  1865  views 
of  a  great  steam  Hying  machine,  attributed  to  M.  de  la 
Landelle.  These  showed  a  hull  flanked  with  aeroplanes, 
and  surmounted  with  two  masts,  each  carrying  four  sets 
of  screws,  and  also  a  partly  folded  umbrella,  presumably 
to  open  into  a  parachute,  ft  is  to  be  found  reproduced  in 
most  works  upon  aerial  navigation,  and  in  encyclopadia 
articles,  and  is  not  given  here,  because  it  possesses  no 
merit  whatever,  being  probably  a  newspaper  fancy,  like 
the  fiying  ship  attributed  to  Mr.  Edison,  which  went  the 
rounds  of  the  press  some  years  ago,  and  which  is  also  re- 
produced in  M.  Dieuaide' s  chart. 

M.  de  la  Landelle  ^3.%  i.  persevering  man,  as  well  as  one 
of  considerable  scientific  acquirements.  He  continued 
making  experiments  upon  screws  of  various  shapes  long 
after  MM.  Nadar  &.nA  Ponton  d' Amecpurt  had  given  them 
up  in  disgust  ;  and  he  encouraged  M.  Penaud,  then  a  ris- 
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ing  young  man,  to  take  up  the  study  of  aviation.  The 
latter  produced  in  1870  the  little  apparatus  shown  in  tig. 
29.  which  has  remained  the  best  of  its  kind. 

Penaud' s  flying  screw,  which  is  called  liy  the  French  a 
Hclicoptere,"  consists  of  two  superposed  screws  rotat- 
ing in  opposite  directions,  and  actuated  by  the  force  of 
twisted  rutjber  strings.  The  principle  is  the  same  as  the 
apparatus  of  Laiinoy  ^  Bienvenu  and  of  Sir  George 
Caytey,  but  the  twisted  rubber  is  tar  more  effective  than 
the  bow,  whether  the  latter  be  of  whalebone  or  steel,  and 
this  change  in  the  motor  constituted   the  chief  merit  of 


Phiaud's  modification.  He  first  experimented  with  rub- 
ber in  tension,  but  found  that  the  increased  weight  of  the 
frame  (to  resist  the  strains)  more  than  compensated  for 
the  weaker  elfects  of  torsion,  and  that  the  latter  applica- 
tion enabled  him  to  construct  models  which  were  simple, 
cheap,  efficacious,  and  not  easily  broken.  These  models, 
when  built  in  varying  proportions,  would  either  rise  like  a 
dart  to  a  height  of  some  50  ft.,  and  then  fall  down,  or  sail 
obliquely  in  great  circles,  or,  alter  rising  some  20  or  25 
ft.,  hover  in  the  same  spot  for  15  or  20  seconds,  and  some- 
times as  many  as  26  seconds,  which  was  a  much  longer 
flight  than  had  ever  before  been  obtained  with  screws. 

For  lack  of  a  sufficiently  light  primary  motor,  I'enaud' s 
further  experiments  in  this  direction  brought  forth  no 
practical  results,  and  his  apparatus  has  remained  a  toy, 
which  has  been  varied  in  many  ways. 

The  most  popular  of  such  toys  have  been  the  various 
single  spinning  screws,  either  of  cardboard  or  metal, 
which  are  attached  to  a  spindle  around  which  a  string  is 
wound,  and  which  are  set  in  rapid  rotation  by  briskly 
pulling  and  unwinding  the  cord  These  are  of  many 
shapes,  with  two,  three,  or  more  arms,  and  of  various 
angles  of  pitch.  Those  with  heavy  rims  are  most  effective, 
sometimes  rising  as  much  as  200  ft.  into  the  air  ;  but  they 
have  led  to  accidents  and  proved  dangerous.  In  such  de- 
vices the  source  of  power  is  not  taken  up  into  the  air,  as 
in  Pt'naitd' s  apparatus,  but  it  is  stored  in  the  momentum 
of  the  screw  and  encircling  ring  (if  any)  by  the  original 
muscular  effort.  Mr.  ll'enliam  measured  the  force  ex- 
pended in  unwinding  the  coiled  siring  by  attaching  thereto 
a  small  spring  steelyard,  and  noting  the  time  of  ascent  of 
a  flying  screw  of  tin  plate  with  three  ecjuidistant  vanes. 
He  computed  that  to  maintain  the  flight  of  the  instru- 
ment, weighing  396  grains,  a  constant  force  is  required  of 
near  60  foot-pounds  per  minute,  or  in  the  ratio  of  about 
3  horse  power  for  every  too  pounds. 

Many  modifications  have  also  been  made  of  the  double 
screw  arrangement,  which  takes  up  its  secondary  motor  in 
the  shape  ot  twisted  rubber.  These  have  been  produced 
by  many  people  ;  but  the  cleverest  are  probably  those  of 
M.  Dandrieux,  who,  in  November,  1879,  presented  before 
the  French  Aeronautical  Society  *  no  less  than  10  different 
types,  the  best  known  of  which  is  that  of  the  butterfly, 
which  is  still  to  be  found  in  the  toy  shops,  and  which 
comes  to  us  both  from  Paris  and  from  Japan.  M.  Dan- 
drieux modified  the  shape  and  proportions  of  the  screw, 
and  effected  a  material  improvement  in  its  efficiency. 

Flying  screws  driven  by  clock  springs  have  been  fre- 
quently made.  Such  an  arrangement  was  constructed  by 
Sir  George  Cayley,  "the  flying  baronet,"  at  the  begin- 
ning of  the  century,  and  is  described  in  his  paper  on 
"  .\erial  Navigation,"  in  Vol.  XV  ot  Nicholson  s  Journal. 
Sometimes  the  attempt  has  been  made  to  substitute  man 
power.  Of  such  was  the  experiment  of  Mr.  Mayer,  a 
stair-builder,  who,  about  1828,  constructed  an  aerial  screw 
proportioned  to  sustain  126  lbs.,  and  rotated  it  with  his 
own  muscular  power.  In  giving  an  account  of  the  result, 
forty  years  later,  he  said,  naively  :  t 

"The  result  was  very  flattering,  though  not  perfectly 
successful.  My  pecuniary  resources  were  exhausted,  and 
other  work  in  my  own  business  being  then  offered  to  me, 
ascending  by  wings  (screws)  was  abandoned  until  a  more 
convenient  season,  and  the  more  certain  and  substantial 
method  of  making  stairs,  and  ascending  them  step  by  step, 
was  substituted  in  its  place." 

(TO    BE   CONTINUED.) 


Recent  Patents. 


BEAUDRY  S    POWER-HAMMER. 


The  accompanying  illustrations  show  an  improvement  in 
power-hammers  covered  by  patent  No.  461,917,  recently  is- 
sued to  Alexander  I^eaudry,  of  Boston.  In  the  drawings  fig. 
I  is  a  sectional  front  elevation  of  a  hammer  embodying 
the  improvements,   the  right   side  of  the   figure  representing 
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parts  of  the  hamrnar  in  section  and  a  part  of  the  frame  broken 
away.  Fig.  2  is  a  side  elevation  with  the  fly-wheel  removed 
and  the  main  shaft  in  section.  Fig.  3  is  a  stctional  plan,  the 
plane  of  the  section  being  indicated  by  the  line  3  3  in  figs. 
I  and  2.  Fig.  31  is  a  detail  view,  which  will  be  hereinafier 
described. 

A  represents  the  fram;  of  the  hammer,  which  is  preferably 
constructed  of  two  like  sections  or  halves  of  cast  iron,  which 
are  united  at  their  tops  by  bolts  a  and  secured  at  their  base;  to 
a  bed-plate  3  by  bolts.      C  is  the  main  or  driving  shaft  mounted 
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acting  through  the  connecting-rods,  y.  impart  a  vertical  recipro- 
cating motion  to  the  cross-heads/,  and  these  latter,  moving  up 
and  down  in  unison,  impart  an  up  and-down  motion  to  the 
hammer-head  //  through  the  medium  of  the  strap  d.  In  its 
vertical  movement  the  strap  </ plays  in  apertures  w  in  the  frame 
A.  As  the  cross-heads  y"  move  up  and  down,  the  curved  racks 
/i  rock  on  the  straight  racks  /,  and  thus  cause  the  cross-heads/ 
to  move  in  substantially  parallel  planes.  This  prevents  any 
appreciable  slacking  of  the  endwise  strain  on  the  strap  i{. 
However,  as  in  this  class  of  hammers  the  normal  movement  of 


^fc-v-cg.;  3. 


BEAUDRY'S   IMPROVED   POWER-H.\MMER.  J 


in  bearings  i  in  the  frame  A.  On  one  end  of  this  shaft  is  the 
driving-pulley  D  and  on  the  other  end  is  the  .1y-wheel  £. 
This  shaft  passes  through  an  opening  formed  in  the  anvil-bed 
F,  which  is  mounted  on  the  base  B.  In  this  bed  is  set  the 
anvil  or  lower  die  G. 

Mounted  in  vertical  guideways  or  kef  pers  r,  formed  in  the 
inner  faces  of  the  two  sections  of  the  frame  A,  is  the  hammer- 
head //,  which  carries  the  removable  die  or  former  /.  The 
head  //  is  inserted  in  its  guides  from  the  top  of  the  frame  A, 
which  is  left  open  to  permit  it  to  enter  freely,  and  said  head  is 
ad  ipted  to  play  up  and  down  in  its  guideways  c. 

To  give  a  vertical  reciprocating  movement  to  the  hammer- 
head, this  head  jY  is  suspended  on  a  stout  strap  </,  preferably 
composed  of  several  strips  of  rawhide  superposed.  This  strap 
is  passed  through  an  eye  in  the  head,  and  has  hooks  f  secured 
to  its  respective  ends.  Each  hook  engages  a  yoke  or  cross- 
heady,  to  which  is  coupled  a  connecting-rod  /.  said  rod  being 
coupled  at  its  lower  end  to  the  strap  A'  of  an  eccentric  L,  Rxed 
on  the  shaft  C.  This  niechanisiu  on  one  side  is  an  exact  dupli- 
cate of  that  on  the  other  siJe.  In  fig.  i.  one  side  of  the  frame 
is  shown  broken  away,  leaving  this  inechanism  in  full  view. 
The  cross-head/  has  eyes  in  its  ends  and  is  slipped  upon  the 
steins  y  of  two  similar  curved  racks  //  //,  which  gear  with  two 
straight  racks  /  i,  secured  to  the  outer  face  of  the  frame  A. 
The  stems  of  the  two  curved  racks  are  connected  by  a  tiey'. 
and  on  said  stems  are  cushion-springs  i\  which  abut  at  their 
inner  ends  against  collars  /  /,  fig.  3,  The  cross-head/  bears 
on  or  against  the  outer  ends  of  said  springs. 

In  fig.  3a  a  curved  rack  /i  and  a  straight  rack  ;  are  seen 
detached,  the  latter  being  shown  in  section.  It  will  be  seen  that 
the  cushion-springs  A-  on  opposite  sides  of  the  frame  A.  which 
will  be  under  considerable  tension,  tend  to  strain  the  strap  </ 
taut,  and  thus  enable  it  to  support  the  hammer-head  without 
sagging.     When  the  shaft  C  is  set  in  motion,  the  eccentrics  L, 


travel  of  the  hammer-head  (due  to  the  throw  of  the  eccentrics 
in  this  case)  is  exceeded  when  the  hammer-head  is  in  rapid 
movement,  owing  to  the  acquired  momentum  of  said  head,  the 
strap  will  be  flexed  at  the  end  of  the  downstroke  (and  to  a  less 
extent  at  the  end  of  the  upstroke)  and  the  cross-heads  y  will  be 
dra  vn  inward,  the  springs  /•  yielding  to  allow  for  this  flexure. 
This  inward  movement  of  the  cross-heads/  will  draw  the  con- 
necting-rods y  inward  at  their  upper  ends  to  a  slight  extent, 
and  to  allow  for  this  these  rods  are  coupled  to  their  respective 
eccentric-straps  by  coupling  pins  or  bolts  «.  the  axes  of  which 
are  at  right  angles  to  the  axis  of  the  eccentricshatt  C.  In 
order  to  allow  for  the  swingmg  movement  of  the  connecting- 
rod  forward  and  back  as  the  eccentric  rotates,  the  bearing  on 
this  cross-head  y  where  it  receives  the  upper  end  of  the  rod  is 
mjde  of  a  spherical  form.  The  connecting-rods  may  be  pro- 
vided with  coupling-sleeves  c,  whereby  they  can  be  lengthened 
and  shortened  within  limits  for  accurate  adjustment  of  their 
length. 

When  the  guideways  in  the  frame  and  the  sides  of  the  ham- 
mer head  shall  have  become"  worn  to  such  an  extent  that  the 
latter  plays  too  loosely,  the  two  sections  of  frame  A  may  be 
brought  nearer  together  by  inseriinga  thinner  washer/  at  their 
upper  ends  and  screwing  up  the  bolts  <j  thereat,  and  the  bolts 
which  secure  the  bases  of  the  frame-sections  to  the  bed  plate 
B  may  be  loosened  and  the  said  sections  set  nearer  together  at 
the  base.  The  bolt-holes  in  the  frame  will  be  slotted  for  this 
purpose.  In  order  to  keep  the  curved  racks  A  in  engagement 
with  the  straight  racks  /,  or  to  insure  against  the  former  slip- 
ping laterally  off  the  latter,  the  racks  i  are  piovided  with  side 
plates  /-,  as  shown. 

The  curved  racks  /;  and  straight  racks  i  are  used  as  a  means 
of  preserving  the  parallelism  of  the  cross-heads  y  in  their  re- 
ciprocating movements  ;  but  other  means  or  parallel  mechan- 
isms may  be  employed  for  this  purpose. 
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Foreign  Naval  Notes. 

AN    ENGLISH    TORl'iaiQ    TENDER. 

Thr  accompanying  illustration,  from  Le  Yachl,  shows  the 
English  torpedo-tender  Vulcan,  a  ship  which  has  caused  much 
discussion. 

The  I'li/ian  was  launched  in  1SS9,  and  the  chief  dimensions 
are  ;  Length,  34S  ft.  ;  breadth.  58  ft.  ;  mean  dralt,  22  ft.  ;  dis- 
placement, (i.Oio  tons.  She  has  twin  screws,  each  driven  by  a 
triple-expansion  engine  of  the  ordinary  type.  On  the  trial  trips 
these  engines  worked  up  to  8,i6[i  H.P.  with  natural  and  12.000 


there  has  been  much  trouble  with  her  engines  and  boilers  ;  it  is 
also  claimed  by  some  of  the  critics  that  she  has  shown  struc- 
tural weakness,  which  would  seriously  inteifere  with  her  useful- 
ness as  a  floating  workshop  at  sea. 

IllE    IRENCII    CRflSER    "JEAN    BART." 
The  accompanying  cut,  reproduced  from  1' Jl/tislralion,  shows 
the  new  first  class  cruiser y™;/  BatI,  which  has  just  been  com- 
pleted for  the  French  Navy.      This  ship  has  received  her  arma- 
ment, and  is  now  undergoing  her  final  trials. 

The   plans   for  this  cruiser  were  the  work  of  Chief  Engineer 
Thibaudier.     As  originally  drawn  the  ship  was  to  carry  a  con- 


TORPEDO   lENDEK   •' VULC-^N,"    BRITISH    NAVY. 


H.P.  with  forced  draft,  and  gave  the  ship  an  extreme  speed  of 
18.5  knots. 

The  Vuldin  carries  on  deck  six  small  torpedo-boats  which 
can  be  quickly  put  in  the  water  by  means  of  large  hydraulic 
cranes,  which  are  shown   in   the  engraving  back  of  the  smoke- 


siderable  sail  area,  but  this  has  been  changed,  and  she  has  only 
two  military  masts,  or  rather  towers,  for  the  masts  are  really 
towers,  and  earh  carries  three  tops,  two  of  them  being  of  very 
large  size.  The  French  naval  authorities  seem  to  favor  these 
large  tops  and  heavy  masts. 


FIRST-CLA;;    LKLI;LR    '  JEA.\    L;.\KT,-    FOR  THE   FRENCH  NAVY. 


Stacks.  Her  chief  purpose,  however,  is  to  act  as  tender  to  a 
torpedo  Heet,  and  for  this  object  she  can  carry  a  large  amount 
ol  stores,  and  has  between  decks  a  completely  filled  up  machine- 
shop,  where  repairs  of  almost  all  kinds  can  be  made.  Her 
armament  consists  of  20  small  rapid-fire  guns  arranged  to  repel 
attack  from  torpedo  boats,  and  she  has  no  heavy  guns. 

On  the  first  trials  the  Vulcan  did  fairly  well,  but  since  then 


The  Jfan  Barl  is  353.25  ft.  long  over  all  ;  43.62  ft.  beam  ; 
30.50  ft.  in  depth  ;  20.14  ft.  draft  aft,  with  normal  load  ;  4,162 
Ions  displacement.  Measuring  by  displacement,  she  is  about 
the  size  of  the  San  Francisco  or  the  Newark  of  our  own  Navy, 
and  is  of  a  very  similar  class. 

The  armament  includes  four  16  cm.  (6.3  in.)  bieech-load'ng 
rifles;   six   14  cm.  (5.5-in.)  bieech  loading  rifles;  six  47mm. 
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(1.85-in.)  and  two  65-mtn.  (2.56  in.)  rapid-fire  guns;  eight  re- 
volving cannon  ;  four  torpedo-tubes.  It  is  not  very  heavy  for 
a  ship  of  her  size. 


Manufactures. 


A  Nev7  Power-Hammer. 


The  accompanying  illustrations  show  a  new  power-hammer 
of  the  pneumatic  type  ;  it  is  driven  by  a  belt,  but  air  is  the 
medium  by  which  motion  is  transmitted  to  the  hammer  head. 
Fig.  I  is  a  perspective  view  of  one  of  these  hammers  ;  fig.  2  is 


last  named  being  merely  admission  valves,  which  admit  air  to 
supply  the  place  of  what  may  be  lost  in  case  there  is  any  leak- 
age. This  they  do  automatically  and  at  each  stroke,  so  that 
any  reasonable  amount  of  leakage  does  not  interfere  with  the 
working  of  the  hammer,  and  the  piston  and  stuffing-box  need 
not  be  so  light  as  to  interfere  with  free  working.  The  valves  at 
the  back  of  the  cylinder  a  and  h  are  those  by  which  the  motion 
of  the  hammer  is  controlled  ;  they  are  opened  and  closed  by 
means  of  a  sliding  wedge,  which  is  connected  to  the  system  of 
levers  before  referred  to,  and  clearly  shown  in  fig.  2.  These 
valves  open  in  reverse  directions,  so  that  when  one  of  them  is 
opened  by  the  wedge  the  other  is  closed.  Valve  a  being  closed, 
or  the  tension  upon  the  spring  which  tends  to  close  it  being  in- 
creased by  the  action   of   the  wedge,  the  air  is  confined  above 


Fig.  I. 


Fig.  2. 

THE   HACKNEY  POWER-HAMMER, 


a  side  elevation  showing  the  construction,  and  fig.  3  is  a  section 
of  the  cylinder  on  a  larger  scale. 

At  the  top  of  the  standards  there  is  a  forged  steel  crank  shaft 
working  in  beaiingsof  phosphor-bronze,  one  on  each  side  of  the 
crank.  The  crank  works  in  a  yoke,  having  a  sliding  box  of 
phosphor-bronze,  this  yoke  being  attached  directly  to  the  air 
cylinder  below,  which  is  thus  given  a  vertical  reciprocating 
motion  in  the  slides  formed  in  the  standards.  Within  this  cylin- 
der is  a  piston,  which,  by  the  usual  rod,  is  attached  to  the 
hammer-head,  the  air,  more  or  less  of  which  is  confined  above 
and  below  the  piston,  serving  to  transmit  motion  to  it  and  to 
cushion  it  at  the  end  of  each  stroke. 

The  admission  and  confinement  of  air  in  the  cylinder  is  con- 
trolled by  valves,  which  may  be  worked  by  hand  or  foot,  as  is 
most  convenient,  these  valves,  and  the  method  of  controlling 
them,  being  shown  in  figs.  2  and  3.  In  the  larger  sizes  of  ham- 
mers there  are  four  valves,  as  shown  at  a,  i,  c,  and  d,  the  two 


the  piston,  which  is  thereby  forced  down,  valve  b  being  at  the 
same  time  opened,  so  that,  until  the  piston  has  passed  this 
valve,  its  motion  is  unimpeded.  After  passing  the  valve  b  the 
air  confined  below  this  point  cannot  escape  and  is  compressed, 
forming  a  cushion,  and  helping  to  raise  the  piston  after  the 
blow  has  been  delivered. 

It  will  be  understood  that  the  action  of  the  air,  its  compres- 
sion, etc.,  depends  upon  the  relative  motions  of  the  piston  and 
cylinder  as  much  as  upon  the  absolute  motion  of  either,  while 
the  intensity  of  the  compression,  and  consequently  the  force  of 
the  blow  delivered,  depends  upon  the  degree  of  opening  of  the 
valves  .;  and  b. 

The  motion  of  the  hammer  isconsiderably  greater  than  that  of 
the  cylinder,  and  the  action  of  the  valves  is  so  prompt  and 
certain  that  a  single  blow  can  be  delivered  with  the  maximum 
force,  and  the  hammer  will  be  arrested  and  held  at  the  upper 
end  of  the  stroke  by  a  brake  provided  for  that  purpose,  which 
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is  controlled  by  the  same  lever  that  operates  the  valves.  This 
enables  the  hammer  to  be  used  for  drop-forging  simply  by  put- 
ting in  suitable  dies  for  that  purpose,  and  without  any  other 
special  preparation  whatever. 

The  guides  for  the  cylinder  and  hammer-head  are  adjustable 
for  wear,  and  can  easily  be  replaced.  In  the  smaller  sizes  the 
lower  part  of  the  hammer,  upon 
which  the  die  block  rests,  is  made 
separately,  so  that  it  may  be  easily 
renewed  in  case  of  breakage. 

The  hammer  shown  is  of  the  50- 
Ibs.  size  ;  it  weighs  2,500  lbs.;  is  6 
(l.  2  in.  high  over  all  ;  has  7  in. 
travel  of  head  ;  uses  dies  5.4  in. 
long  ;  is  driven  by  a  3!  in.  belt 
running  on  a  10  in.  pulley,  and  can 
be  run  up  to  3S0  blows  per  minute. 

The  larger  sizes — 300  lbs.  and 
over — are  made  with  a  double  stan- 
dard and  separate  anvil-block,  the 
arrangement  ot  cylinder  and  valves 
being  the  same  as  those  shown. 
The  largest  size  made— 501)  lbs. — 
weighs  14,000  lbs.;  is  8  ft.  5  in. 
high  ;  has  14  in.  travel  of  head  ; 
uses  dies  14  in.  long  ;  is  driven  by 
a  5-in.  belt  over  a  24-in.  pulley, 
and  can  be  run  up  to  200  or  250 
strokes  per  minute. 

These  hammers  appear  to  be  very 
substantial  and  serviceable  tools. 
They  are  made  by  the  Hackney 
Hammer  Company,  of  Cleveland,  O. 


Meyer's  Automatic  Cutoff  Engine. 


The  accompanying  illustrations  show  an  engine  with  the 
patent  valve-gear  and  cut-off  devised  bv  Mr.  H.  H.  Meyer  and 
built    by   the    Davenport    Foundry  &    Machine   Company,  of 


A  New  Milling  Machine. 


The  illustration  given  herewith 
shows  a  No.  4  plain  milling  machine 
made  by  the  Brown  &  Sharpe  Man- 
ufacturing Company  in  Providence, 
R.  I.  This  is  a  new  machine,  lately 
added  to  that  company's  list. 

The  overhanging  arm  supports 
the  outer  end  of  the  cutter  arbor, 
either  on  a  center  or  in  a  bushing, 
and  may  be  rigidly  connected  with 
the  knee  by  an  arm  brace.  The 
spindle-bo.\es  are  of  bronze.  The 
saddle  rests  directly  upon  the  knee  ; 
the  platen  is  heavy  and  moves  only 
at  right  angles  with  the  spindle.  It 
his  three  T-slots  and  is  surrounded 
by  a  channel  for  oil. 

The  platen  is  32  in.  long  and  7 
in.  wide  ;  it  has  an  automatic  fted 
of  20  in.,  and  may  be  stopped 
automatically  at  any  point  while 
moving  in  either  direction.  It  can 
the  center  of  the  spindle,  and  the  saddle  has  a  movement  of 
6|  in.  in  line  with  the  spindle.  The  greatest  distance  from 
the  center  of  the  platen  to  the  face  of  the  stand  or  knee-slide  is 
II  in.  There  are  six  changes  of  feed  varying  from  o.ooS  in.  to 
o.ioo  in.  per  revolution  of  the  spindle. 

The  vise  swivels  and  has  a  graduated  base  ;  the  jaws  are  5! 
in  wide.  l|  in.  deep,  and  will  open  2f  in. 

The  various  tools,  wrenches,  etc.,  furnished  with  the  machine 
are  shown  in  the  engraving.  The  overhead  works  have  two 
friction  pulleys  14  in.  in  diameter  for  Sj-in.  belt,  and  hangf  rs 
with  adjustable  and  self-oiling  boxes.  The  counter-shaft  should 
run  about  no  revolutions  per  minute. 

This  machine  weighs  about  1,800  lbs.,  and  occupies  a  floor- 
space  of  64^  X  44  in.  Its  general  design  is  well  shown  in  the 
engraving. 

♦ 

Paint  for  Machinery. 


be  lowered   tSl 


from 


Mosr  manufacturers  and  foremen  know  how  difficult  it  is  to 
find  a  paint  which  will  stand  on  iron  work  and  machinery,  and 
which  will  not  be  affected  by  grease,  oils,  water,  steam  or  heat. 
It  is  claimed  by  the  makers  of  the  Lawrence  steel-color  paint 
that  it  possesses  the  qualifications  required,  and  is  especially 
suited  for  use  on  pumps,  radiators,  boi  er  fronts  and  machinery 
subject  to  changes  of  temperature.  It  iseasily  applied  and  dries 
almost  immediately,  and  is  also  well  adapted  for  use  as  a  foun- 
dation for  other  paint  on  surfaces. 


A  NEW  PLAIN   MILLING   MACHINE. 

which  he  is  General  Manager.  Fig.  i  is  a  plan  and  tig.  2  an 
elevation  of  the  valve  motion  ;  fig.  3  is  a  general  view  of  the 
engine. 

The  valve  motion,  which  is  the  distinguishing  feature  of  the 
engine,  is  a  modification  of  the  link  motion  devised  by  Baron 
Heusinger  von  Waldegg  for  locomotives.  In  this  engine  the 
cross-head  connection  of  the  von  Waldegg  valve-gear  is  not 
used,  but  the  same  motion  is  obtained  by  using  a  compound 
rocker. 

The  drawings,  figs,  i  and  2,  show  the  gear  of  an  8  X  12-in. 
engine.  The  piston  is  supposed  to  be  at  the  back  end  of  the 
cylinder,  and  the  valve  just  in  position  to  admit  steam,  while  the 
exhaust  is  full  open.  It  is  claimed  that  this  gear  moves  the  vaKes 
with  such  rapidity  at  the  proper  moment  that  steam  is  admitted 
into  the  cylinder  at  absolute  boiler  pressure  ;  this  result  is  at- 
tained by  the  eccentric  being  in  the  center  of  its  travel  when 
the  piston  is  at  either  end  of  the  stroke  and  just  when  the  valve 
is  at  the  point  of  opening  the  steam-port. 

The  valve  derives  its  rapid  motion  from  a  stationary  link, 
whose  arm,  at  a  right  angle,  is  connected  to  a  single  eccentric; 
a  block  in  the  link  connected  to  the  governor  varies  the  cut-off 
from  three-fourths  stroke  10  zero,  without  varying  the  lead — 
giving  a  perfect  regulation  of  speed  to  the  engine.  The  move- 
ment of  the  link  is  very  short,  and  it  is  so  constructed  that  any 
wear  of  the  block  can  easily  be  taken  up. 

The  long-stroke  engines  are  made  with  two  admission  and 
two  exhaust  valves,  also  of  the  piston  type,  and  each  valve  opens 
two  passages  for  the  admission  and  release  of  steam.  This 
arrangement  of  valves,  together  with  the  positive  motion  they 
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receive  from  the  link,  is  claimed  to  be  superior  to  any  other 
valve  motion. 

The  valves  are  of  the  piston  type,  made  as  light  as  possible 
and  fitted  with  spring  rings  which  travel  in  removable  seats, 
either  of  which  can  be  replaced  when  worn  in  a  very  short  time 
and  at  a  trifling  expense,  without  taking  the  cylinder  from  the 
frame. 

The  governor  is  designed  to  run  from  li  to  3  times  faster  than 


wheel  the  cutoff  is  made  variable  by  hand  ;  by  connecting  the 
link  rod  to  a  hand  lever  the  engine  can  be  made  reversible. 
The  motion  is  well  adapted  lor  a  low-speed  engine,  as  well  as 
to  a  quick-running  one. 

An  engine  of  this  type,  with  24  X  36-ln.  cylinder,  which  has 
been  in  use  in  Davenport  two  years,  running  at  i  to  revolutions, 
will  not  vary  more  than  ij  revolutions  per  minute  between  a 
full  load  and  no  load  at  all. 


the  engine  itself ;  the  balls  being  very  small  and  pivoted  so 
that  they  will  flv  out  in  nearly  a  straight  line,  it  is  therefore 
very  sensitive  and  powerful.  It  has  a  safety  device  attached, 
which  in  case  the  belt  sho«ld  break  or  the  governor  should  fail 
to  work  from  any  other  cause,  will  instanlly  shut  off  the  steam  ; 


The  bedplate  of  this  engine  is  of  the  Porter  type,  but  made 
wider  between  the  main  bearing  and  guides.  The  crank  is  a 
disk,  properly  counterbalanced.  The  connecting  rod,  which  is 
three  times  the  length  of  stroke,  is  fitted  with  Meyer's  inter- 
locking key  and  wedge.     The  valve  and  link  connections,  crank 


MEYER'S   .\UTOM.\TIC   CUT-OFF   ENGINE. 


the  speed  of  the  engine  can  be  varied  while  in  motion  by  mov- 
ing the  counterpoise  on  the  arm  that  takes  hold  of  the  link- 
rod  ;  the  speed  is  first  regulated  by  more  or  less  compressing 
the  spring  which  is  placed  between  the  slidmg  ring  and  a  nut 
on  the  governor  stem. 

By  connecting  the  link  block  to  a  screw  with  a  small  hand. 


and  cross-head  pins  are  all  of  steel,  hardened   and  ground  to  a 
fit. 

The  advantages  claimed  for  this  type  of  engine  are  sim- 
plicity ;  wide  range  of  cut-off  ;  close  regulation,  and  high 
power  resulting  from  quick  admission  giving  full  pressure  in 
the  cylinder. 
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Hoisting  Machinery. 


TllF.  cut  on  this  page  is  ,1  seclional  view  of  the  hay  depot  of 
the  New  York  Central  0\:  Hudson  River  Railroad  at  Thirty- 
third  Street,  New  Yorl<,  which  contains  a  remarkable  and  ex- 
tensive arrangement  of  hoisting  machinery.  It  was  necessary 
in  this  case  to  provide  a  large  number  of  hoisis  which  could 
be  easily  and  quick'.y  started  and  stopped,  and  could  be  run 
from  a  central  line  of  shafting.  The  pattern  finally  adopted 
was  that  made  by  the  firm  of  Volney  W.  Mason  «&  Company, 
of  Providence,  R.  I. 

In  the  building  there  are  61  of  these  hoisting  machines, 
driven  by  a  main  line  shaft  having  its  bearings  in   the  top  of 


H  W    I 'I   I'l  1  1     Al 


I  HIRTIETH  STREET,   NEW   YORK. 


each  machine,  there  being  fast  on  the  shaft  over  each  machine 
a  paper  friction  wheel,  while  the  hoisting  machine  below  car- 
ries a  winding  drum,  with  a  larger  friction  wheel  on  its  side, 
which  is  caused  to  engage  with  the  paper  friction  wheel  over  it 
by  means  of  a  double  eccentric,  or  two  cam  beatings,  one 
each  side  of  the  machine  frame,  connected  by  one  lever. 
Pulling  upward  on  the  lever  causes  the  drum  and  wheel  to  come 
into  contact  by  a  parallel  movement  toward  the  running  wheel, 
friction  contact  causing  the  drum  to  wind  up  the  hoisting  wire 


THE  MASON   HOIST. 

rope  as  far  as  desired.  On  releasing  the  lever  it  falls  back, 
and  the  wheel  drops  on  a  leather  bral:eshoe  on  the  other  side, 
holding  the  load  stationary,  the  lowering  away  being  accom- 
plished by  lifting  the  lever  off  the  brake  between  the  brake 
and  driving-wheel  ;  lowering  away,  hoisting  or  holding  the 
load  being  controlled,  as  required,  by  the  movement  of  the 
lever,  the  load  being  always  held  at  rest  by  the  brake  upon 
letting  go  the  controlling  lever. 
One  of  the  hoists  is  shown  in  detail  in  the  smaller  cut,  fig.  2. 


In  practice  the  hay  brought  in  on  the  road  is  hoisted  from  the 
cars  or  platform,  on  the  north  side  of  the  building,  into  the 
several  stories,  as  desired,  and  delivered  to  the  dealers'  teams 
on  the  south  side  of  the  building. 

The  arrangement  of  the  shafting  presents  an  interesting 
feature,  there  being  seven  level  lines,  each  80  ft.  long,  and  each 
line  I  ft.  lower  than  the  other  from  Eleventh  Avenue  toward 
the  Hudson  River,  the  lines  eatn  beng  connected  by  a  pair  of 
universal  couplings  and  a  piece  of  shaft  6  ft.  long,  on  an  in- 
cline or  angle  dropping  I  ft.  in  6  ft.  The  power  is  furnished 
by  two  Westinghouse  engines  of  25  H.P.  each,  running  at  a 
speed  of  390  revolutions  per  minute,  ihe  driving  belts  running 
to  two  friction  pulleys  54  in.  diamcti  r  and  8  in.  face  each,  on 
the  main  shaft  in  ihe  lop  story.  By  using  these  pulleys,  which 
are  a  new  style  of  balanced  segment  friction  pulleys,  designed 
by  Mason  iSc  Company,  either  of  the  engines  may  be  thrown 
on  or  off  instantly,  when  running  at  speed  i.r  slopped,  so  that 
either  engine  can  be  use  I  separately,  or  both  together,  to  drive 
the  mam  shafting,  as  required.  This  pulley,  it  may  be  noted, 
was  especially  designed  for  running  cociiinu(  usly  on  main  line 
shnfiing,  for  driving  elci  trie  light  and  other  machinery  started 
and  stopped  from  the  main  shafting,  and  many  pulleys  made 
after  ihis  paltern  have  been  put  in  operation. 

This  hoisting  machinery  has  bceninoperaiion  lor  tome  time, 
and  Its  service  has  been  entinly  satisfactory. 


A  New  JournalBox. 


The  accompanying  illustration  shows  a  new  form  of  journ.^1- 
hox,  patented  by  J.  J.  White  and  m  ide  bv  ihe  Pennsylvania 
Machine  Company,  limited,  in  Philadelphia.  It  is  designed 
especiilly  for  high-sp'ed  machinerv.  The  Franklin  Insiilule 
recenily  awarded  the  Lnngsireth  medal  for  ihis  invent  on. 

Briefiv  stated,  the  impiovements  consist  in  'naking  the  walls 
A  A  o[  the  casting  10  extend  up  lo  the  height  of  ihe  top  of  the 
cap-box  C.  These  walls  being  planed  through  longiiudir.ally, 
the  cap  is  neatly  fined  beiween  them.  To  secure  the  upper  or 
cap-box,  instead  of  using  bolts  or  screws  to  draw  it  down  in  the 


B     E 
\  A   NEW  JOURNAL-BOX. 

direction  of  the  shaft  it  is  clamped  in  position  by  bolts  D  D. 
laid  in  grooves  S,  cut  transversely  to  the  axis  of  the  shaft  across 
the  top  of  the  cap  and  through  the  side  walls.  By  tightening 
these  bolts  the  walls  are  drawn  together,  clamping  the  cap  box 
firmly  between  them.  A  large  oil  chamber,  D.  is  provided  in  the 
upper  cap.  The  packing  of  paper  or  wood  usually  found  in 
the  ordinary  journal-box  is  entirely  dispensed  with  here,  thus 
leaving  room  for  a  strip  of  wicking  E,  one  edge  of  which  comes 
in  contact  with  the  shaft  for  lubrication,  and  the  other  edge 
connects  with  an  oil  well,  B.  Channels  are  provided  in  the 
casting  for  carrying  any  excess  of  oil  back  to  the  well. 

It  is  cUimed  that  this  journal-box  can  be  adjusted  to  the 
shaft  much  more  quickly  and  accurately  than  one  of  the  usual 
type.  This  is  accomplished  by  thoroughly  oiling  the  shaft  where 
it  enters  the  box,  and  placing  the  cap  in  position  where  it  seats 
itself  upon  the  oil  in  accurate  adjustment  ;  then  by  lightening 
the  bolts  immediately  the  cap  will  be  iigidly  secured  in  its 
proper  place.  No  amount  of  strain  that  can  be  put  upon  the 
bolls  can  effect  the  adjustment  of  the  cap,  which  is  evenly  sep- 
arated from  the  shaft  by  the  film  of  oil.  Experience  has  shown 
that  the  clamping  of  a  journal-box  in  this  way  is  effective  and 
durable.  This  fact  will  be  apparent  when  it  is  considered  that 
split  pulleys  are  clamped  10  shafting,  and  that,  notwithstanding 
the  leverage  of  the  pulley,  they  hold  satisfactorily. 
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A  Steam  Pump  for  Artesian  Wells. 

The  accompanying  cut  shows  a  direct  double  acling  steann 
pump  devised  for  the  purpose  of  pumping  water  from  artesian 
wells,  where  a  large  quantity  of  water  has  to  be  raised.  The 
illustration  is  a  prospective  view,  and  shows  the  pump  with  an 
air-chamber  attacned,  which  is  omitted  when  not  required. 

The  pump-head  or  engine  consists  of  a  strong  iron  frame 
which  carries  a  pair  of  oscillating  levers  on   steel  bearings. 


THK   DOWNIE   DIRECT-.\CTING  STEAM   PUMP. 

The  sucker  rods  are  balanced  by  this  means,  so  that  their  weight 
rests  upon  the  bearings  and  not  upon  the  piston,  as  in  single- 
acting  pumps.  The  steam  cylinder  is  mounted  upon  top  of  the 
frame  as  shown,  the  whole  resembling  a  compact  upright  en- 
gine. The  valve  is  operated  by  an  auxiliary  piston  and  valve 
of  simple  construction  ;  the  throw  of  this  valve  regulates  the 
length  of  stroke  of  the  pump,  and  it  is  driven  by  a  cam  move- 
ment, also  shown  in  the  engraving,  which  can  be  readily  and 
quickly  adjusted.  The  pumps  are  made  in  various  sizes,  the 
steam  cylinders  having  a  clear  stroke  of  24  in.,  and  varying 
from  5  in.  to  9  in.  in  diameter. 

These  pumps  are  made  in  a  careful  manner  ;  the  piston  rods 
are  of  steel,  and  the  pistons  have  metallic  expansion  packing 
rings  ;  the  stuffing-boxes  and  glands  are  of  brass.      Each  is 


fitted  with  a  sight-feed  lubricator  and  all  necessary  oil-cups  and 
other  fittings. 

The  advantages  claimed  for  this  form  of  pump  are  the  in- 
creased amount  of  water  raised  ;  the  constant  stream  of  water 
thrown  ;  the  greater  amount  of  work  done  with  the  same  sized 
cylinder  ;  the  greater  steadiness  of  working  and  the  entire  ab- 
sence of  the  loss  of  the  power  required  to  start  the  column  of 
water  in  a  single-acting  pump.  It  is  also  an  advantage  that  the 
sucker  rods  are  used  to  counterbalance  each  other's  weight,  re- 
lieving the  piston  and  piston  rod  entirely.  The  actual  capacity 
IS  much  greater  than  a  single-acting  pump  having  the  same  size 
of  steam  cylinder. 

These  pumps  seem  to  be  very  well  designed  and  adapted  for 
their  purpose.  They  are  neat  in  design  and  compact  in  form, 
taking  up  very  little  room. 

It  may  be  added  that  the  base-plate  is  made  detachable,  so 
that  the  pump-head  can  be  easily  removed  when  it  is  necessary 
to  take  out  the  sucker  rods  and  valves  for  any  purpose. 

These  pumps  have  been  in  use  for  some  lime,  with  excellent 
results.  They  seem  especially  well  adapted  for  railroad  water 
stations  where  the  supply  is  from  wells.  They  are  made  by 
Downie  Brothers  &  Nevin,  Limited,  in  their  shops  at  New 
Brighton,  Pa., and  the  essential  points  of  their  design  are  covered 
by  patents. 

♦ 

Self-Contained  Machines. 


However  well  designed  a  manufacturing  establishment  may 
be,  changes  are  almost  constantly  going  on  as  more  recent  im- 
provements are  incorporated  with  the  original  plant. 

Considering  this  certainty,  much  more  valuable  and  satisfac- 
tory is  the  self-contained  machine,  which  may  be  readdy  shifted 
from  place  to  place  and  do  its  work  as  well  when  located  but 
temporarily  as  when  all  the  precautions  are  observed  for  an  in- 
definite operation. 

A  striking  instance  of  this  was  lately  noted  at  the  works  of 
the  Laurel  Hill  Chemical  Company,  at  Laurel  Hill,  N.  Y.  Two 
timbers  laid  upon  the  ground,  and  braces  by  strut  pieces  from  the 
ceiling,  form  the  bed  of  the  outfit,  which  consists  of  a  25  H.P. 
Westinghouse  engine  driving  a  salt-cake  crusher  and  grinder. 

Each  machine  is  complete  in  itself  and  independent  of  its  sur- 
roundings, and  the  engine  easily  runs  with  perfect  safety  at  a 
speed  of  400  revolutions  per  minute  on  its  slender  foundation. 

It  may  be  interesting  to  note  in  this  connection  ihe  extremes 
of  speed  in  the  power  and  its  application. 

While  the  plant  is  not  intended  as  a  permanent  one,  the 
character  of  the  production  is  no  diflerent  from  what  could  be 
obtained  under  more  favorable  conditions,  and  each  machine 
yields,  as  a  whole,  to  the  inequalities  of  the  foundation  with  no 
undue  tendency  to  strain  or  warp  the  working  parts. 


Albany  Notes. 


The  Central  Hudson  Company  has  agreed  to  lease  and  operate 
the  Albany  Terminal  Railroad  as  soon  as  it  is  constructed. 
The  Albany  Terminal  was  incorporated  last  year  to  construct 
a  short  road  from  a  point  near  the  river  front  at  the  upper  end 
of  ihe  lumber  district  to  a  point  near  the  Tivoli  Lake  reservoir, 
there  to  connect  with  the  Central  Hudson.  One  object  of  the 
Terminal  Railroad  is  to  facilitate  the  transportation  of  lumber 
in  the  winter,  and  another  is  the  building  of  warehouses  at  the 
terminus  upon  the  water  front.  By  the  lease  of  the  Albany 
Terminal  the  Central  Hudson  will  acquire  control  of  nearly  the 
entire  water  front  of  Albany. 

It  is  learned  that  the  Central  Hudson  Company  is  consider- 
ing plans  for  the  erection  of  a  new  and  elegant  station  at  Al- 
bany. The  capital  of  the  State  has  for  some  unaccountable 
reason  been  shabbily  treated  by  the  railroads,  and  while  com- 
fortable, commodious  and  beautiful  structures  have  been  erected 
elsewhere,  Albany  is  left  with  what  is  undoubtedly  one  of  the 
most  inconvenient  and  ill-arranged  stations  in  the  State.  It  is, 
in  fact,  a  quarter  of  a  century  behind  the  age,  and  when  we  con- 
sider the  great  advance  in  railroad  station  building  in  the  last 
ten  years,  this  is  saying  a  great  deal.  Not  only  is  the  station  ill 
suited  to  its  purpose,  but  the  tracks  are  exposed  to  the  weather, 
and  no  arrangement  is  provided  for  bringing  trains  up  to  a  plat- 
form or  even  to  a  covered  space.  The  West  Shore  station  and 
the  Delaware  &  Hudson  are  upon  a  lower  grade,  and  are  reached 
by  a  walk  down  under  the  bridge  on  Quay  Street,  in  a  very 
unsightly  situation.  At  Spencer  Street,  about  four  blocks 
further  north,  the  Company  owns  a  triangle,  where  a  fine  union 
station  could  be  built  for  all  roads,  at  the  same  grade,  and  an 
arrangement  of  tracks  might  be  devised  by  which  passengers 
could  reach  and  leave  their  trains  in  greater  safety  and  be  pro- 
tected from  the  weather.  The  plan  of  the  new  station  provides 
for  a  substantial  building  of  brick  and  a  tower  of  sandstone,  in 
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which  is  to  be  a  large  clock  of  four  faces.     The  building  will  be 

in  sympathy  wiih   the  prevailing  style  of    modernized   Dutch 
architecture  in  Albany. 


Baltimore  Notes. 


SuRVKVs  are  being  ni,«le  for  the  Lancaster,  Cecil  iS:  Southern 
Railroad,  which,  when  completed,  will  connect  with  the  Lancas- 
ter, 0.\ford&  Southern  at  the  Maryland  and  Pennsylvania  line. 
The  new  road  will  also  connect  with  the  Haltimore  &  Ohio  at 
Childs,  on  Phdadelphia  Division,  and  have  its  terminus  at  Elk 
ton,  Cecil  Co.,  Md.  It  is  slated  this  new  line  will  be  in 
operation  in  time  to  receive  business  from  the  Uallimore  i^ 
Lehigh  road,  which  is  being  widened  to  standard  gauge.  It  is 
also  thought,  upon  the  completion  of  the  Belt  Line,  which  will 
be  operated  by  the  Baltimore  &  Ohio,  that  the  Lancaster,  Cecil 
it  Southern  ;  the  Lancaster,  Oxford  &  Southern  and  the  Balti- 
more &  Lehigh  roads  will  become  a  part  of  the  Baltimore  & 
Ohio  System. 

The  South  Baltimore  Car  Works  have  just  installed  a  new 
e'ectric  light  plant  of  35  arc  lights  of  2,000  candle  power  each,  of 
the  Thomson-Houston  System,  and  contemplate  making  further 
improvements  by  an  additional  incandescent  p'ant  for  offices. 

The  total  amount  of  tunnel  of  the  Belt  Line  arched  up  to  Feb- 
ruary I  was  3,713  ft.,  467  ft.  of  which  was  done  in  January. 

Plans  have  been  completed  for  the  new  power  house  of  the 
City  Passenger  Cable  Railway,  to  be  built  at  the  corner  of  East 
and  Baltimore  streets.     The  building  will  be  92  X  170 
ft.;  the  main   floor  will  be  the  engine  room,  82  X  87 
ft.,  33   ft.    high  ;  the   boiler  room  will  be  41  X  48  ft.;       ^ 
the  coal  storage  room   41  X  43  ft.;  the   cable  splicing 
room  82  X  26  ft.;  the  cable  storage  room  14  X  40  ft.; 
the  dynamo  and  tool   room    14  X  42   ft.     The  power 
house  at  Eutaw  and  Lombard  streets  will  be  similar 
in  design  and  dimensions. 

The  Beckwith   Iron  Mills,  of  Paterson,  N.   J.,  are 
to    be    removed   to  Curtis    Bay  within    three   months, 
where,  under  the  name  of  the  Baltimore   Rolling   Mill       S^^Cill 
Company,  steel  plates  and  bar   iron  will  be   manufac-         •.11,,-e 
lured.     The   transfer   is   the  result  of  efforts  made  by       jfi'Mi,; 
President  William  S.  Rayner,  of  the  South   Baltimore  -"-< 

Harbor  &  Improvement  Association.      Baltimore  cap  :  /^ 

ital  will   be   largely  invested  in  the  enterprise,  but  tht 
Beckwiths  will  continue  with  the  Company.     Theplani 
will  include  the  present  large  iron   buildings  and  ma 
chinery   of  the  Company,    which   will   be  removed  to 
Curtis  Bay,  and  a  second  mill  for  the  bar  iron  manufac 
tory.     The  expediency  of  a  bar  iron  mill  is  proven  by 
the  consumption  of  about  10,000  tons  of  bar  iron  at  Curtis  Bay 
every  year.      Hitherto  this  has  been  purchased  elsewhere.-    The 
Beckwith  Mills  do  a  large  business,   and  will  employ  several 
hundred  men.     Excepting  a  few  skilled  employes  that  it  may 
be  necessary  to  obtain  from  other  places,  Baltimore  labor  will 
be  employed.      President   Rayner  is  much  pleased  with  the  ac- 
quisition, and  the  prospect  of  obtaining  the   transfer   of  other 
large  manufacturing  industries  to  Curtis  Bay.      He  says  all  the 
Curtis  Bay  industries  are  paying  well.     Much  of  the  success  of 
Curtis  Biy  he  attributes  to  the  energy  and  management  of  Pres- 
ident .McIJijna'd,  of  the  Ryan  vt  McDonald  Manufacturing  Com- 
pany, and  General  Superintendent  Carlton,  of  the  South  Balti- 
more Car  Company. 

The  contract  for  yokes  and  general  castings  for  cabling  the 
Blue  Line  of  the  Baltimore  City  Passenger  Railroad  Company 
has  been  awarded  by  President  Bowie  to  Davies  &  Thomas,  of 
Catasauqua.  Pa.,  through  their  Baltimore  representatives,  Reed, 
Stickney  &  Company. 

The  location  lor  a  new  passenger  station  for  the  Baltimore  & 
Ohio  and  Belt  roads  has  been  determined  upon,  and  the  archi 
tects,  Messrs.  Baldwin  &  Pennington,  are  arranging  plans  for 
the  structure,  which  will  be  located  on  the  block  bounded  by 
Lombard,  Sharp,  Pratt,  and  Howard  streets,  one  square  from 
Camden  Station.     The  new  depot  will  be  about  180  X  370  ft. 

It  will  be  remembered  that  some  months  ago  the  Baltimore 
&  Ohio  purchased  a  controlling  interest  in  the  Pittsburgh  & 
Western  Railroad,  havingalso  gained  control  of  the  Vallev  Rail- 
road, running  from  Akron  to  Cleveland.  Arrangements  are 
now  being  made  for  the  Baltimore  &  Ohio  to  assume  active 
charge  of  the  two  roads  named,  operating  them  as  divisions  of 
its  system  ;  and  as  the  Akron  Division  has  been  completed  and 
is  in  operation,  running  from  Akron.  O..  to  Chicago  Junction, 
this  gives  that  Company  the  new  line  to  Chicago  via  Pittsurgh, 
which  they  have  had  in  view  for  some  time.     The  track  and 


road-bed  over  this  route  will  be  put  into  first-class  condition,  and 
excellent  time  can  be  made  between  Chicago  and  the  East.  It 
is  thought  the  Akron  Division,  the  Valley  and  the  Pittsburgh  & 
Western  will  form  one  general  division,  and  be  placed  under 
one  general  superintendent. 

TiiK  South  Baltimore  Car  Works  have  orders  to  build  500  hop- 
per gondola  coal  cars  for  the  Baltimore  &  Ohio,  350  lumber  box 
cars  for  the  same  road,  and  too  coal  cars  for  the  George's  Creek 
Coal  &  Iron  Company,  of  Baltimore. 


Graphite. 


Thb  graphite  industry  in  the  country  was  founded  by  Joseph 
Dixon  in  1S27,  when  he  began  the  manufacture  of  black  lead 
crucibles  and  completely  revolutionized  the  crucible  business. 
All  crucibles  used  at  the  present  day  for  melting  brass,  steel, 
copper,  gold,  silver,  nickel,  etc.,  are  made  of  black  lead  (the 
common  name  for  graphite),  and  by  the  Dixon  process. 

His  successors,  the  Joseph  Dixon  Company,  have  widely  ex- 
tended the  business,  manufacturing  graphite  in  many  forms 
both  for  home  sale  and  export.  The  works  in  Jersey  City  have 
recently  been  much  enlarged  ;  they  are  shown  in  the  accom- 
panying engraving.  Besides  these  works  the  company  have 
a  mill  for  sawing  cedar  for  pencils  at  Crystal  River,  Fla. 
The  Dixon  Company  are  miners  as  well  as  importers  of 
graphite  in  all  its  forms,  and  use  no  graphite  that  they  do  not 
mine  or  prepare.  Their  mines  are  located  in  Ticonderoga, 
N.  y.,  and  they  have  every  facility  in  the  way  of  chemists  and 
expensive    machinery,  etc.,   necessary  for  completely  freeing 
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the   graphite   from    the    silica,    sulphur   and    other    impurities 
which  it  contains  when  it  comes  from  the  mines. 

The  nature  of  graphite,  sometimes  called  plumbago  or  black 
lead,  is  not  generally  understood,  and  therefore  its  great  value 
in  the  mechanical  arts  has  not  been  (ully  appreciated.  Graphite 
is  one  of  the  lorms  of  carbon.  It  is  not  afjected  by  heat,  cold, 
acids,  alkalies  or  any  known  chemicals  solvent.  It  is  also  the 
best  solid  lubricant  known  to  science,  a  remarkable  conductor 
of  heat  and  electricity.  The  peculiar  qualities  of  graphite  have 
given  it  a  wide  range  of  usefulness.  It  is  used  in  the  manu- 
facture of  lubricants  for  all  purposes— crucibles,  stove  polish, 
lead-pencils,  foundry  facings,  electrotyping  graphite,  graphite 
paint,  etc. 

Wood-Working   Tools. 


The  old  shops  of  the  Berry  &  Orton  Company,  in  Phila- 
delphia, having  become  too  small  for  the  increasing  business, 
the  company  has  lately  erected  extensive  new  shops  at  Twenty- 
third  and  Arch  streets.  The  main  building  is  of  brick,  is 
five  stories  in  height  and  is  123  X  So  ft.  in  size.  In  addition 
there  is  a  wing  68  X  45  ft.,  containing  the  blacksmith  shop, 
etc. 

The  offices  in  the  main  building  are  handsomely  fitted  up, 
and  there  is  a  large  drawing-room  on  the  second  floor.  The 
shops  are  connected  with  the  tracks  of  the  Baltimore  &  Ohio 
and  the  Reading  railroads. 


The   Bucyrus  Steam-Shovel  &  Dredge  Company. 

The  Bucyrus  Steam-Shovel  &  Dredge  Company,  Bucyrus, 
O.,  is  much  busier  than  usual  just  at  present.  Besides  a  large 
number  of  important  orders  for  steam-shovels  and  dredges  from 
the  United  States  Government  and  others,  which  claim  its  atten- 
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tion,  the  company  is  also  actively  engaged  in  preparing  for 
the  removal  of  its  works  and  business  to  Milwaukee,  Wis. 
The  change  of  location  will  be  made  about  July  I  of  the  cur- 
rent year,  and  there  is  a  great  deal  of  work  to  be  done  before 
that  can  be  accomplished. 

The  rapid  growth  of  business  has  made  it  clear  to  the  Bucyrus 
Company  that  it  was  a  question  of  but  a  short  time  before 
greater  manufacturing  facilities  would  become  imperative. 
The  works  at  Bucyrus  are  now  decidedly  cramped,  and  it  is  ex- 
pected that  the  change,  which  has  been  contemplated  for  some 
time  past,  will  furnish  the  desired  accommodation.  The  com- 
pany has  acquired  15  acres  of  land  in  South  Milwaukee,  of 
which  13  are  on  the  upland,  located  on  the  main  line  of  the 
Chicago  &  Northwesttrn  Railroad,  and  the  remaining  two  on 
0.1k  Creek  where  it  debouches  into  Lake  Michigan.  It  is  a 
most  advantageous  location  for  the  conduction  of  a  business 
such  as  that  in  which  the  Bucyrus  Company  is  engaged.  There 
will  be  plenty  of  room  to  increase  the  capacity  of  its  works 
when  this  again  becomes  desirable. 

The  large  upland  tract  of  13  acres  will  be  used  for  general  man- 
ufacturing purposes,  and  the  major  part  of  the  buildines  will  be 
located  there.  The  Oak  Creek  location  will  be  usid  fur  ship- 
builaing  purposes,  the  plan  being  to  build  there  the  dredge  hulls 
intended  for  lake  service,  also  scows,  tugs,  yachis  and  otht-r 
small  craft,  the  machinery  for  their  equipment  to  be  made  in 
the  upper  works  and  transported  thither  over  the  connecting 
track.  The  plans  for  the  buildings  are  now  nearly  comple'ed. 
The  capacity  of  the  new  works  will  be  double  that  of  the  pres- 
ent quarters  of  the  Company. 

The  shops  will  all  be  of  modern  construction,  attractive,  sub- 
stantial and  commodious.  Special  attention  will  be  giv^nIo 
the  important  questions  of  light,  heating  and  ventilation.  They 
will  be  equipped  throughout  with  the  most  improved  machineiy 
and  appliances,  and  are  expected,  when  ready  for  occupancy,  to 
rank  as  the  finest  shops  of  their  kind  in  the  world. 

Electricity  will  be  used  extensively  in  the  MiKvaukee  works. 
They  will  be  lighted  by  a  combination  system  of  arc  and  incan- 
descent lights.  Many  of  the  power  applications  will  be  made 
by  electricity,  and  electric  motors  will  be  largely  used  for  vari- 
ous purposes.  The  Company  will  also  have  its  own  system  of 
water  supply  and  sewage. 

In  the  new  works,  as  in  the  old,  one  of  the  most  interesting 
departments  will  be  that  devoted  to  the  manufacture  of  placer 
mining  outfits,  which  are  used  in  combination  with  iheir  steam- 
shovels  and  dredges.  This  system  is  receiving  considerable 
attention. 

The  Bucyrus  Company  has  given  a  practical  demonstration 
of  its  ability  to  extract  free  gold  from  sand  or  gravel  in  dry  or 
wet  localities,  and  the  demand  for  its  placer  mining  machinery 
is,  we  are  informed,  constantly  increasing.  Its  method,  it  is 
claimed,  saves  all  the  free  gold,  no  matter  how  fine. 

At  the  Bucyrus  Works  the  Company  is  just  finishing  up  an 
elevator  dredge  for  the  Government,  for  use  on  the  Muscle 
Shoals  Canal,  on  the  Tennessee  River,  the  third  furnished  ;  also 
building  another  elevator  dredge  for  the  New  Orleans  &  North- 
eastern Railroad  Company — the  second  of  the  kind  furnished 
them — for  use  in  filling  up  the  25-mile  trestle  across  Lake 
Pontchartrain.  A  contract  has  just  been  closed  with  the  Plant 
Investment  Company,  of  New  York,  for  a  combination  suction 
and  elevator  dredge,  which  will  be  the  only  dredge  of  its  kind 
in  this  country  and  one  of  the  very  finest  ever  made.  It  will 
be  used  in  the  improvement  of  Port  Tampa,  Fla. 

The  Company  is  building  some  very  heavy  machinery  for  ihe 
Suwanee  Canal  Company,  which  will  be  employed  for  draining 
the  Okefenokee  Swamp,  in  Georgia  ;  also  for  Breymann  Broth- 
ers, of  Toledo,  O..  what  will  be  the  largest  and  most  powerful 
dipper  dredge  in  the  United  States.  All  of  the  above  are  worthy 
of  note  as  ranking  among  the  largest  and  finest  machines  of  the 
kind  ever  built.  A  great  deal  of  excavating  machinery  has  been 
ordered  of  late  from  the  Company,  designed  for  the  phosphate 
mining  industry  of  the  South.  This  class  of  machinery  is  of 
great  variety. 

♦ 

Garlock's  Piston-Rod  Packing. 


The  engraving  represents  samples  of  different  kinds  of  rod- 
packing  manufactured  by  the  Garlock  Packmg  Company,  of 
Palmyra,  N.  Y.  A  represents  a  specimen  of  what  is  called 
their  "elastic  ring  packing."  This,  as  will  be  seen,  consists 
of  a  ring  made  of  fibrous  and  elastic  material,  which  is  cut  diag- 
onally, as  shown.  A  number  of  these  rings  are  placed  in  the 
stuffing-box  of  a  rod  to  be  packed,  and  these  are  held  in  place 
by  an  ordinary  gland. 

.'\t  iS  what  is  called  the  "  sectional  ring  packing"  is  repre- 
sented. This  consists  of  a  conical  upper  ring  (shown  separately 
at  C),  which  fits  into  the  lower  ring  at  B  (shown  separately  at 


D),  which  is  made  conical  internally.  Several  such  pairs  of  rings 
are  placed  in  the  stuffing-box,  and  ihe  effect  of  the  pressure  of 
the  steam  is  to  contract  the  internal  rings  and  press  them  against 
the  rod,  and  to  expand  the  external  ones  and  make  them  steam- 
tight  in  the  stuffing-box. 

At  £  a  piece  of  "  spiral  packing"  is  shown.  This  is  made  in 
the  form  of  a  continuous  ring,  which  can  be  cut  to  any  desired 
length. 

This  packing  is  very  expansive,  and  therefore  the  glands  should 
be  'left   quite  loose  and   should   be   seldom    tightened   with  a 


.GARLOCK'S   PISTON-ROD   PACKING. 

wrench.  The  nuts  should  be  screwed  up  with  the  fingers  alone, 
which  is  sufficient  in  most  cases.  Should  it  leak  water  when 
starting,  it  need  not  be  tightened,  as  it  will  soon  stop  leaking 
when  the  packing  is  expanded  by  the  heat. 


General  Notes. 


The  Columbus  Bridge  Company,  Columbus,  O  ,  has  just 
taken  a  contract  from  the  Biliimore  &  Ohio  Company  for  three 
plate-girder  spans  76  ft.  long,  at  Wilmington,  Del.;  also  for 
two  truss  spans  of  103  ft.  each,  at  Lancaster,  O.,  for  the  Colum- 
bus, Hocking  Valley  &  Toledo  Railroad. 

The  Chicago  &  Northwestern  Company  has  contracted  with 
the  Hall  Signal  Company,  of  New  York,  to  equip  33  miles  of 
the  Milwaukee  Division  with  ihe  Hall  electric  signals.  The 
same  signals  are  to  be  applied  to  portions  of  the  Wisconsin 
and  Galena  divisions,  mak  ng  in  all  87  miles  of  road  to  be  so 
equipped. 

An  order  has  recently  been  placed  with  the  firm  of  R.  Hoe  & 
Companv,  of  New  York,  for  a  quadruple  rotary  printing-press, 
for  the  DuiiJee  Courier,  of  Dundee.  Scotland.  This  will  be  the 
first  press  of  the  class  sent  to  Great  Britain  ;  it  will  be  capable 
of  printing  50,000  eight-page  papers  an  hour,  and  can  print  a 
variety  of  sizes  from  4  up  to  24  pages. 

Terms  of  consolidation  have  been  arranged  between  the  Edi- 
son and  the  Thomson- Houston  Electric  companies,  two  of  the 
largest  concerns  engaged  in  electric  business.  The  consoli- 
dated corporation  is  to  have  a  capital  stock  of  $50,000,000,  of 
which  $15,000,000  will  be  exchanged  for  the  present  stock  of 
the  Edison  Company  and  f  18.400,000  for  that  of  the  Thomson- 
Houston  Company,  leaving  $16,600,000  for  future  use  in  ex- 
tending the  business.  Of  the  new  stock  $10,000,000  will  be 
preferred  and  the  rest  common  stock.  Of  the  preferred,  $4,- 
000,000  will  be  exchanged  for  Thomson-Houston  preferred 
stock  and  the  balance  held  ;  of  the  common,  $14. 4°°  000  will  be 
issued  for  Thomson-Houston  common  slock  and  .^15,000,000 
for  Edison  stock,  leaving  ^10,600,000  in  the  treasury.  The 
new  company  will  be  a  very  strong  one,  though  capitalized  at 
a  very  high  rate. 

The  Morgan  Iron  Works,  New  York,  are  building  new  en- 
gines and  boilers  for  the  Pacific  Mail  Company's  steamer  City 
of  Para.     The  engines  are  of  the   triple-expansion  type,  with 
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cylinders  28  in.,  44  in.  and  70  in.  diameter  and  48  in.  stroUe. 
There  are  six  boilers,  each  12  ft.  2  in.  in  diameter  and  11  (t.  f> 
in.  long. 

1'he  Pennsylvania  Company's  shops,  at  Kurt  Wayne,  are  to 
build  several  ten  wheel  passenger  cnnines  ;  they  will  have 
ig  X  24-in.  cylinders,  6S-in.  drivers,  and  the  boilers  will  be  62 
in.  diameter  of  barrel. 

The  Rogers  Locomolivc  Works,  Paterson,  N.  J.,  is  building 
10  heavy  freight  engines  for  the  Central  Railroad  of  IMew  Jersey. 

TilK  A.  French  Spring  Company,  Pittsburgh,  has  prepared  a 
very  convenient  blank  for  ordering  elliptic  springs.  It  has 
sketches  of  the  diflcrent  kino  of  ends  and  bands  wanted,  and  a 
blank  for  entering  the  dimensions  desired,  so  that  the  whole 
order  can  be  taken  in  at  a  glance,  and  there  seems  no  possi- 
bility of  a  mistake  or  misunderstanding.  The  form  of  the  blank 
is  copyrighted. 

The  rapidly  increasing  business  of  the  Consolidated  Car- 
Heating  Company  has  made  it  is  necessary  to  enlarge  the 
plant.  Heretofore  the  factory  occupied  has  been  leased,  but 
recently  the  company  purchased  a  tract  of  land  at  the  north 
end  of  Albany,  and  has  already  let  contracts  for  the  erection  of 
a  new  factory  and  warehouse.  The  first  lloor  of  the  new  build- 
ing will  be  used  exclusively  for  a  shipping  room  and  wareroom 
for  all  finished  material.  A  portion  of  the  second  floor  will  be 
used  for  ollices  and  the  remainder  for  lathes.  The  third  door 
will  be  used  for  drills,  brass  lathes  and  handwork  in  putting 
up  their  various  apparatus.  The  fourth  floor  will  be  used  e.\ 
clusively  for  tests  and  experimental  work.  This  floor  will 
especially  be  equipped  so  that  all  appiratus  furnished  by  the 
Company  will  be  thoroughly  tested  before  leaving  the  factory, 
so  that  defects  in  all  material  supplied  will  be  reduced  to  a 
minimum.  The  factory  will  be  equipped  with  the  latest  and 
best  machinery  for  doing  their  work,  the  greater  part  of 
which  is  special.  Aside  from  this  will  be  the  engine  house  and 
auxilliary  buildings.  The  contractors  for  the  building  are 
already  at  work,  and  the  buildings  will  be  rapidly  pushed  to 
completion.  The  Consolidated  Car-Heating  Company  will 
probably  occupy  the  new  buildings  on  or  about  June  i  next. 

Thb  Grant  Machine  Tool  Works,  Fitchburg,  Mass.,  have  a 
new  building  100  X  30  ft.  in  size,  equipped  with  new  machinery, 
including  special  tools  for  steel  forgings.  For  the  present  the 
works  are  occupied  in  making  steel  balls  by  a  new  process  in- 
vented by  Messrs  J.  J.  and  R.  H.  Grant.  There  are  now  lo 
machines  at  work  making  these  balls,  and  20  more  have  been 
ordered,  while  four  grinding  machines  for  finishing  them  are 
ready.  About  400,000  per  week  can  be  turned  out,  and  the 
firm  has  received  an  offer  from  England  for  10,000,000  for 
bicycle  bearings.  Larger  ones  for  street  car  bearings  are  to  be 
made,  and  other  specialties  in  steel  forgings  will  b;  manu- 
factured. 

The  Chicago,  Rock  Island  &  Pacific  Company  recently  let 
contracts  for  500  box  cars,  500  furniture  cars,  and  200  stock 
cars.  The  Weils  &  French  Company,  in  Chicago,  will  build 
700  of  these  cars,  and  the  remaining  500  will  be  built  by  the 
Peninsular  Car  Company,  in  Detroit. 

The  Florida  Car  Manufacturing  Company  has  been 
organized  at  Green  Cove  Springs,  Fla.,  with  .'j;ii;o,ooo  capital. 
It  is  apparently  a  reorganization  of  the  old  firm  of  Blaine 
Brothers. 

The  Delaware  River  Iron  Ship-Building  &  Engine  Works, 
Chester,  Pa.,  recently  launched  the  ferryboat  IVashiiiglon  for 
the  Pennsylvania  Railroad  Company.  The  iraskington  is  206 
ft.  long,  65  ft.  over  guards  and  17  ft.  deep,  and  is  almost  a 
duplicate  of  the  Ctminnali,  recently  put  in  service  by  the  same 
company.  She  will  have  a  propeller  at  each  end,  driven  by  two 
compound  engines  of  the  Canlield  type.  The  engines  will  be 
built  and  put  in  at  the  Pennsylvania  shops  at  Hoboken. 

The  Keystone  Bridge  Company  in  Pittsburgh  has  the  con- 
tract for  building  the  new  elevated  railroad  in  Chicaeo.  This 
road  will  have  a  total  length  of  about  8J  miles. 

The  Southern  Pacific  Company  has  given  orders  for  the 
building  of  750  new  freight  cars  in  the  Sacramento  shops. 

The  Cooke  Locomotive  Works,  Paterson,  N.  J.,  are  building 
several  ten-wheel  freight  engines,  wiih  18  X  24-in.  cylinders, 
for  the  International  &  Great  Northern,  and  25  Mogul  engines, 
with  i3  X  24-in.  cylinders,  for  the  Chicago,  St.  Paul  &  Kansas 
City  Railroad. 


PERSONALS. 


EuuARij  N.  Pike  has  established  an  office  in  Meriden, 
Conn.,  as  a  civil  and  consulting  engineer. 

A.  W.  Wii.DHs,  of  Skowhegan,  has  been  appointed  Railroad 
Commissioner  of  Maine  for  a  second  term. 

H.  DeB.  Parsons,  Consulting  Mechanical  Engineer,  has  re- 
moved his  ofBcc  from  35  Broadway  to  22  William  Street,  New 
York  City. 

Professor  L.  M.  Haui'T  has  resigned  his  position  in  the  Uni- 
versity of  Pennsylvania,  and  will  engage  in  active  practice  as  a 
civil  engineer. 

Isaac  D.  Barion,  recently  General  Superintendent  of  the 
Long  Island  Railroad,  has  been  appointed  General  Manager  of 
the  New  York  &  New  England  Railroad. 

N.  W.  Sample,  for  some  time  past  Superintendent  of  Motive 
Power  of  the  Denver  ..S:  Rio  Grande  Railrcad,  has  been  ap- 
pointed General  Superintendent  of  the  road. 

Alfred  Walter,  for  some  time  past  General  Superintendent 
of  the  Baltimore  it  Ohio,  has  been  appointed  General  Manager 
of  ihe  New  York,  Lake  Erie  &  Western  Railroad. 

J.  L.  Van  Ornum  has  been  appointed  Chief  Topographer  to 
the  International  Commission  in  charge  of  the  survey  of  the 
boundary  line  between  the  United  States  and  Mexico.  His 
headquarters  will  be  at  El  Paso,  Texas. 

W.  G.  Richards  has  resigned  his  position  as  Superintendent 
of  the  American  Steel  Wheel  Company.  He  has  had  long  ex- 
perience in  wheel  making,  including  several  years'  service  in 
the  Allen  Paper  Car  Wheel  Works  at  Hudson. 

Robert  H.  Sayke,  now  Vice-President  of  the  Lehigh  Valley 
Company,  will  be,  under  the  new  leases.  Third  Vice-President 
of  the  Pmladelphia  &  Reading  Company.  He  will  have  charge 
of  construction  and  maintenance  of  way,  a  work  for  which  he 
is  especially  well  fitted. 

James  F.  Houarp,  for  some  lime  past  Editor  of  the  Journal 
of  Railroad  Appliancis,  has  resigned  that  position,  and  will 
shortly  return  to  Minneapolis  as  Editor  of  the  Northwestern 
Mechanic,  with  whicn  paper  he  was  formerly  connected.  Mr. 
Hobart  is  well  known  as  an  excellent  writer  on  mechanical 
topics. 

Charles  Hansel,  Consulting  Engineer  of  the  Railroad  Com- 
mission of  Illinois,  has  been  commissioned  to  promote  the 
interests  of  the  Columbian  Exposition  in  Europe  by  urging 
railroad  companies  and  manufacturers  to  become  exhibitors. 
Mr.  Hansel  will  sail  for  Europe  soon,  and  expects  10  spend 
several  months  abroad. 

G.  W.  Gushing  has  been  appointed  General  Superintendent 
of  the  American  Steel  Wheel  Company  in  charge  of  the  Me- 
chanical Department  of  the  Company  at  South  Boston  ;  he  will 
also  have  charge  of  the  new  works  about  to  be  erected  in  New 
Jersey.  Mr.  Gushing  is  well  known  from  his  long  service  as 
Superintendent  of  Motive  Power  on  a  number  of  important 
lines. 

Richard  P.  Morgan  announces  that,  in  connection  with  his 
son,  D.  C.  Morgan,  he  has  established  an  office  as  Consulting 
Engineer  and  Railroad  Expert  at  Dwight,  111.  Mr.  Morgan  has 
been  known  as  an  engineer  of  standing  for  a  number  of  years, 
and  has  conducted  several  important  examinations  of  railroad 
property.  Some  years  ago  he  made  an  exhaustive  report  on 
the  Union  and  Central  Pacific  railroads  to  the  Government 
Pacific  Railroad  Commission.  He  also  served  for  several 
years  as  Engineer  of  the  Illinois  Railroad  &  Warehouse  Com- 
mission.    Mr.  D.  C.  Morgan  is  also  well  known  as  an  engineer. 

The  following  changes  in  the  Ordnance  Corps  of  the  army 
have  been  made  :  Colonel  A.  R.  Buffington  has  been  trans- 
ferred from  the  command  of  the  army  at  Spiingfield,  Mass..  to 
the  command  of  the  Rock  Island  Arsenal,  III.  ;  Colonel 
Ai-ired  Mordecai  is  assigned  to  the  command  of  the  Spring- 
field Armory,  and  is  relieved  at  his  former  post  at  the  New 
Yoik  Arsenal  bv  Major  Clifton  Comly,  who  has  also  been 
made  a  member' of  the  Board  of  Ordnance  and  Fortification; 
LIEUTENANT' Colonel  Joseph  H.  Farley  is  assigned  to  the 
command  of  the  Frankford  Arsenal.  Pa.  ;  M.vjOR  James  W. 
Reili.y  is  assigned  to  the  command  of  the  Watertown  Arsenal, 
Mass.,  relieving  Lieutenant  Colonel  Marve,  who  is  on  leave 
of  absence  on  account  of  sickness. 

Marshal  L.  Hi.nman  has  been  chosen  President  of  the  Brooks 
Locomotive  Works  in  Dunkirk,  N.  Y.,  to  succeed  the  late  Ed- 
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WARD  Nichols.  He  was  for  a  number  of  years  in  the  Machinery 
Department  of  the  Erie  Railroad,  and  when  the  Brooks  Loco- 
motive Works  were  organized,  in  1869,  he  was  made  Secretary 
and  Treasurer.  When  Mr.  Brooks  died,  in  1SS7,  Mr.  Hintnan 
was  chosen  Vice  President,  He  has  served  for  three  years  also 
as  Mayor  of  Dunkirk,  and  is  now  President  of  the  Board  of 
Education,  of  the  Water  Commission  of  the  city,  and  of  the 
Lake  Shore  National  Bank.  Mr.  Hinman's  successor  as  Vice- 
President  is  R.  J.  Gkoss,  who  for  nine  years  past  has  been 
Traveling  Agent  of  the  Works,  and  who  had  previously  seen 
service  on  the  Grand  Trunk,  the  Denver  &  Rio  Grande,  and  the 
Erie  toads. 


OBITUARY. 

Edwin  S.  Riggs  died  at  his  home  in  Brooklyn,  N.  Y.,  Febru- 
ary 2.  Mr.  Riggs  was  for  a  number  of  years  connected  with 
the  firm  of  E.  S.  Greeley  &  Company,  and  for  12  years  past  had 
been  the  Manager  of  the  Railroad  Department  of  that  firm. 
He  was  also  a  Director  and  Assistant  Treasurer  of  the  Com- 
pany. 


Professok  William  Grey  Peck,  who  died  at  Greenwich, 
Conn.,  February  7,  aged  72  years,  was  born  in  Litchfield,  Conn., 
and  graduated  from  West  Point  in  1S44.  After  1 1  years'  service 
in  the  Army  he  resigned,  and  was  for  a  time  Professor  of  Civil 
Engineering  in  the  University  of  Michigan.  In  1857  he  was 
called  to  Columbia  College,  in  New  York,  as  Professor  of  Math- 
ematics, and  remained  at  Columbia  until  his  death.  He  was  the 
author  of  several  mathematical  works. 


Thomas  T.  Tasker,  who  diea  in  Philadelphia,  January  27, 
aged  92  years,  was  born  in  Yorkshire,  England,  but  came  to 
this  country  when  Ig  years  old.  About  1819  he  established  a 
small  shop  for  the  manufacture  of  stoves  in  partnership  with 
Stephen  Mortis,  in  Philadelphia.  Their  business  was  gradu 
ally  increased,  and  when  gas  was  introduced  they  began  the 
manufacture  of  gas-pipe,  forming  the  nucleus  from  which  the 
Pascal  Iron  Works  have  grown  up  to  their  present  extent.  Mr. 
Tasker  retired  from  active  business  a  number  of  years  ago,  leav- 
ing the  management  of  the  works  chiefly  in  the  hands  of  his 
son.  He  was  an  active  and  public-spirited  ciiizen,  and  was  for 
many  years  a  member  of  the  Franklin  Institute  and  of  the 
Academy  of  Natural  Sciences  in  Philadelphia. 


William  Smith,  who  died  at  his  residence  in  Boston,  Janu- 
ary 19,  was  born  at  South  Berwick,  Me.,  in  1S27.  In  1849  he 
entered  the  repair  shops  of  the  Boston  &  Maine  road  as  a 
machinist,  and  had  served  continuously  on  that  road  until  the 
time  of  his  death.  He  was  for  23  years  a  locomotive  engineer, 
and  for  six  years  Engine  Dispatcher  ;  in  1S77  ne  was  appointed 
Master  Mechanic  of  the  road,  which  position  he  has  since  held, 
his  title  being  changed  to  Superintendent  of  Motive  Power 
some  years  ago.  Mr.  Smith  was  a  practical  man  and  a  very 
energetic  officer.  For  some  lime  past  he  had  been  engaged  in 
the  difficult  work  of  securing  as  much  uniformity  as  possible  in 
the  system  under  his  charge,  which  was  made  up  of  many  differ- 
ent roads  owning  different  kinds  of  rolling  stock. 


James  T.  Furber,  who  died  in  Boston,  January  27,  was 
born  in  New  Hampshire.  He  began  his  railroad  work  on  the 
Boston  &  Maine  as  Station  Agent  at  Great  Falls.  He  was 
afterward  for  several  years  Agent  of  the  Erie  Railroad  at  Jersey 
City,  but  about  iS63  returned  to  the  Boston  &  Maine  as  Agent 
at  Lawrence,  Mass.  From  that  position  he  was  promoted  to 
be  General  Freight  Agent,  and  in  1S73  he  was  made  General 
Superintendent  of  the  railroad.  He  retained  that  position  under 
all  the  changes  and  consolidations  of  the  past  few  years,  re- 
maining the  chief  executive  officer  of  the  Boston  &  Maine  sys- 
tem. Last  year  he  was  elected  Vice-President  of  the  company 
also.  Mr.  Furber  was  noted  for  his  ability  as  a  traffic  manager, 
and  for  some  years  past  has  been  one  of  the  most  prominent 
railroad  officers  in  New  England. 


James  Sedgley,  who  died  in  Washington.  January  11,  aged  68 
years,  was  born  in  Limerick,  Me.,  and  at  an  early  age  learned 
the  trade  of  a  machinist.  He  entered  the  service  of  the  North- 
ern (New  Hampshire)  Railroad  in  the  shops  at  Concord  about 
1850,  and  a  few  years  later  was  appointed  Master  Mechanic. 
In  1S65  he  was  appointed  General  Master  Mechanic  of  the 
Michigan  Southern  &  Northern  Indiana  Railroad,  and  retained 
that  position  until  the  consolidation  of  the  road  with  the  Lake 
Shore,  when  he  was  made  Superintendent  of  Motive  Power  of 
the  consolidated  road.  He  remained  in  that  office  until  1884, 
when  he  retired  on  account  of  failing  health,  and  since  that 
lime  has  lived  in   Washington.     Mr.  Sedgley  was   an   active 


member  of  the  Master  Mechanics'  Association,  and  did  much 
to  forward  its  interests  ;  he  was  for  some  time  Vice-President 
of  the  Association. 


Cap  IAIN  George  C.  Dickinson  died  at  his  residence  in  Cob- 
ham,  Albemarle  Co.,  Va.,  January  24,  of  pneumonia,  after  a 
short  illness.  He  was  60  years  of  age,  and  was  born  in  New 
York  City,  but  at  an  early  age  removed  to  Virginia.  He  re- 
ceived a  careful  training  as  a  mining  and  civil  engineer,  and 
was  employed  on  a  number  of  .Southern  railroads,  serving  sev- 
eral years  on  the  Chesapeake  &  Ohio  and  also  for  four  years 
on  the  Baltimore  .t  Ohio.  At  the  breaking  out  of  the  War  he 
entered  the  Confederate  Aimy  as  Captain  of  Engineers,  and 
served  in  the  Engineer  Corps  throughout  the  War.  Since  1 865  he 
had  been  engaged  on  railroad  surveys  in  Virginia,  and  was  also 
for  several  years  connected  with  the  Hudson  Suspension 
Bridge  &  New  England  Railroad  Company,  and  was  Engineer 
in  charge  of  all  the  preliminary  work  done  on  that  company's 
proposed  bridge  near  Peekskill  and  Fort  Montgomery.  For 
two  years  past  he  had  been  engaged  in  the  service  of  a  line  in- 
tended to  develop  the  coal  mines  of  the  upper  Shenandoah  Val- 
ley and  of  Albemarle  County.  Captain  Dickinson  was  a  mem- 
ber for  a  number  of  years  of  the  American  Society  of  Civil  En- 
gineers. He  was  an  engineer  of  ability,  and  was  highly  esteemed 
by  his  friends. 


Dr.  Thomas  Sterry  Hunt,  the  famous  geologist,  died  in 
New  York,  February  12,  of  disease  of  the  heart.  He  was  born 
in  Norwich,  Conn.,  in  1826,  of  an  old  New  England  family.  In 
1S45  he  studied  chemistry  and  mineralogy  under  Professor  Ben- 
jamin Silliman,  Sr.,  at  Yale  College.  Two  years  later  he  was 
appointed  Chemist  and  Mineralogist  to  the  Geological  Survey 
of  Canada,  a  position  which  he  held  for  more  than  25  years. 
He  was  the  first  person  to  make  a  systematic  attempt  to  sub- 
divide and  classify  geologically  the  stratiform  crystalline  rocks. 
His  contributions  to  scientific  literature  were  numerous.  In  ■ 
1S87  he  published  "  A  New  Basis  for  Chemistry,"  which  was 
translated  into  French.  Among  his  other  important  volumes 
were  "  Azoic  Rocks,"  "  Chemical  and  Geological  Essays," 
"  Mineral  Physiology  and  Physiography,"  and  "  Systematic 
Mineralogy."  He  was  one  of  the  organizers  of  the  International 
Geological  Congress  and  was  a  vice-president  of  the  congresses 
of  Paris,  187S  ;  Bologna,  1S81  and  London,  iSSS.  In  connec- 
tion with  the  great  industrial  exhibitions  Dr.  Hunt  was  a  mem- 
ber of  the  international  juries  at  Paris,  in  1855  and  1867,  and 
at  the  Centennial  Exhibition  in  1876.  For  the  past  three  years 
his  health  had  been  very  poor.  He  was  a  member  of  numerous 
scientific  societies  both  in  this  country  and  Europe. 


Edward  M.  Reed  died  in  New  Haven,  Conn.,  February  13, 
aged  70  years.  He  was  born  in  Lancaster  County,  Pa.,  and 
had  been  a  railroad  man  for  nearly  50  years,  having  begun  work 
as  a  locomotive  engineer  on  the  Baltimore  &  Ohio  in  1S43  He 
had  already  learned  the  machinist's  trade  and  a  year  or  two  later 
was  Master  Mechanic  of  the  Philadelphia  &  Reading  shop  at 
Port  Richmond.  In  1S46  he  went  to  Cuba  to  take  charge  of  a 
railroad  there,  but  two  years  later  returned  to  this  country  and 
was  made  Master  Mechanic  of  the  old  Hartford  &  New  Haven 
Railroad.  In  1853  he  was  made  Superintendent  and  remained 
in  charge  of  the  road  until  it  was  consolidated  with  the  New 
York  &  New  Haven,  when  he  was  appointed  General  Superin- 
tendent of  the  consolidated  line.  In  1S74  he  was  chosen  Vice- 
President,  and  has  since  been  the  chief  executive  officer  of  the 
company. 

Mr.  Reed  was  a  vigorous  and  active  officer,  a  hard  worker 
and  thoroughly  acquainted  with  the  business  of  his  road  down 
to  the  smallest  details.  He  was  especially  well  posted  in  the 
mechanical  department,  as  might  be  expected  from  his  early 
training,  and  was  inclined  to  be  rather  conservative  in  his  views. 
He  was  completely  identified  with  the  New  Haven  road,  and 
his  individuality  was  strongly  impressed  upon  its  management. 


PROCEEDINGS   OF   SOCIETIES. 


Northwest  Railroad  Club. — At  the  regular  meeting,  in  St. 
Paul.  December  22,  Mr.  J.  O.  Pattee  described  some  experi- 
ments made  by  him  to  delermme  the  cause  of  steel  sheets  break- 
ing when  being  flanged.  These,  he  thought,  proved  the  sus- 
ceptibility of  steel  to  injury  when  worked  at  a  blue  heat. 

The  subject  of  cracks  in  fire  box  sheets  was  discussed  at  some 
length  by  Messrs.  Lewis,  Mcintosh  and  others. 

Southern  Society  of  Civil  Engineers.— At  the  annual 
meeting  in  Jacksonville,  Fla.,  January  19,  the  Committee  on 
Legislation  presented  an  outline  of  a  bill  for  the  appointment 
of  State  engineers. 
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Papers  were  read  on  Railroad  Location,  by  M.  J.  Lynch,  and 
on  Highways,  by  J.  E.  Bozeman. 

The  oHicers  elecied  were  ;  President,  J.  E.  Bozeman,  Selma, 
Ala.  ;  Secretary  J.  deB.  Kops,  Savannah,  Ga. 

Ohio  Society  of  Civil  Engineers. — At  the  annual  meeting 
in  Culumlius,  t)  ,  January  n;,  a  committee  was  appointed  to 
report  on  a  plan  lor  tmploying  a  secretary  to  devote  his  entire 
lime  to  the  work  of  the  Society  and  to  collecting  a  lilirary. 

A  dralt  of  a  bill  (or  licensing  surveyors  was  presented,  dis- 
cussed and  finally  brought  into  shape,  and  a  committee  was  ap- 
pamted  to  bring  it  before  the  Legislature. 

Professor  A.  A.  Graham  read  a  paper  on  the  western  bounda- 
ries of  the  State. 

Owing  to  the  shortness  of  the  time,  a  number  of  papers  were 
read  by  title  only. 

The  following  olhcers  were  elected  ;  President,  C.  H.  Bur- 
gess, Cleveland  ;  Vice-President,  L.  W.  Malthewson,  Cincin- 
nati ;  Secretary  and  Treasurer,  C.  A.  Judson,  Sandusky. 


Franklin  Institute. — At  the  annual  meeting  in  Philadelphia, 
January  20,  the  following  elections  were  announced  :  Presi- 
dent, Joseph  M.  Wilson  ;  Vice-President,  Edward  Longstreth  ; 
Secretary,  Dr.  William  H.  Wahl  ;  Ireasurer,  Samuel  Sartain  ; 
Auditor,  W.  A.  Cheyney  ;  Managers.  John  E.  Codinan,  George 
V.  Cresson,  Edwin  J.  Houston,  Enoch  Lewis,  John  Lucas,  S.  P. 
Sadder,  W.  H.  Thorne,  John  C.  Tiautwine,  Jr.  ;  Committee 
on  Science  and  the  Arts,  L.  L.  Cheney,  Arthur  Church,  C.  M. 
Cresson,  James  Christie,  D.  E.  Crosby,  J.  M.  Emanuel,  I.  L. 
Gill.  Jr.,  J.  F.  Haskins,  Carl  Hering,  S.  R.  Maishall,  Wifliam 
McDevitt,  C.  E.  Ronaldson,  Samuel  Sartain,  T.  C.  Smith  and 
S.  L.  Wiegand. 

Engineers'  Society  of  Western  Pennsylvania — The 
twelfth  annual  meeting  of  this  Sociely  was  held  in  its  rooms 
in  Pittsburgh  on  January  iij,  Mr.  T.  P.  Roberts,  the  Piesidcnt, 
in  the  chair.  The  Secretary's  report  showed  a  membership  of 
370.  The  following  papers  had  been  read  during  the  year  : 
Slow  Combustion  Construction  of  Buildings,  by  H.  B.  Chess  ; 
Bridge  Designs,  by  H.  L.  Lewis  ;  Steam  Economy  in  Rolling 
Mill  Engine  Practice,  by  D.  Ashworlh  ;  Hydraulic  Cements, 
by  A.  E.  Hunt  ;   Bridge  Details,  by  E.  Swenson. 

The  following  officers  were  elected  (or  the  ensuing  year  ; 
President,  Alfred  E.  Hunt  ;  Vice-Presidents,  one  year,  Phineas 
Barnes  ;  two  years,  Charles  Davis  ;  Directors.  Robert  Munroe, 
G.  W.  G.  Ferris  ;  Secretary,  R.  N.  Clark  ;  Treasurer,  A.  E.  Frost. 


The  annual  banquet  was  given  at  the  Duquesne  Club,  in 
Pittsburgh,  on  January  28,  and  103  members  and  guests  were 
present.  A  number  of  addresses  were  made,  and  the  occasion 
was  a  very  enjoyable  one. 

The  menu  cards  for  the  banquet  were  printed  on  double  sheets 
of  aluminum  o.ooi  in.  thick  ;  these  sheets  were  rolled  by  the 
, Pittsburgh  Reduction  Company  especially  for  this  purpose. 

American  Society  of  Uivil  lingineers.  —At  the  regular 
meeting,  February  3,  the  deaths  of  three  members— E.  P.  Butts, 
George  C.  Dickinson  and  A.  O.  Wilson — were  announced. 

A  paper  by  F.  A.  Calkins  on  Brick  Manufacture  and  Brick 
Pavements  was  read  and  discussed. 

The  following  elections  were  announced  : 

Mimbers  :  J.  R.  Carter,  Lincoln,  Ala.  ;  Knud  S.  Riser,  Clin- 
ton, la.  ;  A.  VV.  Robinson,  Bucyrus,  O.  ;  W.  H.  G.  Temple, 
Providence,  R.  I.  ;  Anthony  Victorin,  Wateivliet  Arsenal, 
West  Troy,  N.  Y.  ;  J.  Wainwright,  Pittsburgh,  Pa.  ;  John  C. 
Wait,  Cambiidge,  Mass.  ;  Charles  A.  Hague.  New  York. 

Associate  Members  :  Samuel  E.  Barney,  Jr.,  New  Haven, 
Conn.  ;  Allan  D.  Conover,  Madison,  Wis.  ;  William  B.  Ewing, 
Charles  A.  Hasbrouck,  Chicago,  III.  ;  George  A.  Kyle,  Olym- 
pia,  Wash.  ;  Paul  Voorhees,  Buffalo,  N.  Y.  ;  Edward  H.  Con- 
nor, New  York. 

American  Association  of  Inventors  and  Manufacturers. — 
The  second  annual  meeting — the  first  one  after  the  organization 
— was  held  in  Washington,  January  iq.  A  number  of  addresses 
were  made,  and  committees  were  appointed  to  arouse  interest 
among  manufacturers  and  inventors  and  to  secure  contributions 
for  the  funds  of  the  Society.  The  old  standing  committees 
were  continued  for  another  year.  Dr.  R.  J.  Catling  was  re- 
elected President,  and  Mr.  George  C.  Maynard  was  chosen 
Secretary  and  Treasurer. 

Western  Society  of  Engineers.— At  the  regular  meeting,  in 
Chicago,  February  3,  it  was  announced  that  Mr.  Isham  Ran- 
dolph was  elected  President. 

The  Committee  on  the  Railroad  Problem  in  Chicago  asked 
more  time  to  complete  its  repoit.     A  .ninority  report  from  the 


Committee  on  Highway  Bridge  Legislation  was  presented  and 

discussed  at  some  length. 

A  communication  from  Commissioner  of  Public  Works 
Aldrich,  of  Chicago,  asking  the  Society  to  appoint  three  of  its 
members  to  examine  into  the  work  on  the  new  water  works  tun- 
nel and  report  the  facts  in  the  case,  called  out  a  long  and  some- 
what sharp  discussion.  Finally  a  resolution  was  adopted  relet 
ring  the  matter  to  the  Board  of  Directors,  with  instructions  to 
present  the  names  of  ten  competent  engineers  to  the  Commis- 
sioners as  fitted  to  do  the  work  proposed. 


Central  Railroad  Club. — At  the  annual  meeting,  in  Buffalo, 
January  27,  several  amendments  to  the  Rules  of  Interchange 
were  presented  and  discussed,  and  a  proposed  new  standard 
wheel-gauge  was  presented. 

Mr.  P.  H.  Griffin  read  an  interesting  paper  on  Car  Wheels 
and  Brake  Service,  showing  the  injury  done  to  wheels  by  im- 
proper use  of  brakes. 

The  following  officers  were  elected  :  President,  Eugene 
Chamberlain  ;  Vice-President,  T.  B.  Giiffith  ;  Secretary  and 
Treasurer,  S.  W.  Spear. 

New  York  Railroad  Club. — At  the  regular  meeting,  Feb- 
ruary 18,  there  was  a  large  attendance.  The  first  part  of  the 
session  was  given  up  to  a  discussion  on  amendments  proposed 
to  the  Rules  of  Interchange. 

The  subject  of  Counterbalancing  Locomotives  was  then 
brought  up,  and  an  interesting  discussion  (oUowed,  in  which  a 
number  of  members  took  part. 


Engineers'  Society  of  Western  Pennsylvania.  — At  the 
regular  meeting  in  Pittsburgh,  February  16,  Mr.  William  Met- 
calf  read  a  long  and  interesting  paper  on  Smoke.  This  was 
followed  by  a  general  discussion,  in  which  Messrs.  H.  K. 
Porter,  Koch,  Dr.  Sutton  and  others  took  part. 


Northwest  Railroad  Club. — At  the  regular  meeting,  on  Feb- 
ruary 2,  several  papers  on  Car  Roofs  were  presented,  describing 
different  patterns  of  roo(s.  Some  interesting  statements  o(  ex 
perience  were  made. 


American  Institute  of  Mining  Engineers. —The  annual 
meeting  was  held  in  Baltimore,  beginning  February  16.  At  the 
first  session  the  President,  Mr.  John  Birkenbine,  delivered  the 
annual  address. 

Meetings  for  reading  of  papers  and  discussions  were  held  on 
February  17,  and  the  concluding  business  session  on  February 
20.  On  February  18  the  members  went  to  Annapolis,  and  in 
the  evening  the  annual  dinner  was  given.  February  19  and  the 
morning  of  February  20  were  given  up  to  excursions  to  various 
points  of  interest  in  the  vicinity  of  Baltimore. 

A  large  number  of  interesting  papers  were  presented  at  this 
meeting. 

• 

NOTES  AND  NEWS. 


New  Sound  Steamers. — The  accompanying  illustration, 
from  the  Seaboard,  shows  the  new  steamer  Maine,  one  of  two 
which  the  Harlan  &  Hollingsworth  Company  at  Wilmington, 
Del.,  is  building  for  the  Providence  &  Stonington  Steamship 


THE   NEW  SOUND  STEAMER   "MAINE." 

Company,  for  service  on  Long  Island  Sound.  The  boats  will 
be  very  handsomely  fitted  up  for  passengers  and  will  also  have 
large  freight  carrying  capacity. 

The  Maine  is  310  ft.  long  over  all  ;  302  ft.  7  in.  on  water- 
line  ;  beam,  molded,  44  ft.  ;  width  over  guards,  60  ft.  ;  draft, 
12  ft.  6  in.  The  main  saloon  will  be  243  ft.  long,  and  the  din- 
ing-room will  be  on  the  upper  deck,  instead  of  below,  as  in 
most  of  the  Sound  boats.  The  boat  will  be  lighted  by  elec- 
tricity throughout. 

The  boat  has  a  single  screw,  four-bladed  and  13  ft.  6  in  in 
diameter.  This  screw  is  driven  by  a  vertical,  inverted  triple- 
expansion  engine,  with  high-pressure  cylinder  28  in.,  interme- 
diate  45   in.   and  two  low-pressure   cylinders  each   51   in.   in 
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diameter,  all  being  42  in.  stroke.  There  are  four  boilers  of  the 
Scotch  type,  each  13  ft.  6  in.  in  diameter  and  11  ft.  6  in.  long, 
each  having  three  corrugated  furnaces  ;  they  will  work  at  160 
lbs.  pressure,  and  the  fire-room  is  arranged  for  forced  draft. 

The  Becond  boat  is  named  A'^tc  Hampshire,  and  is  a  duplicate 
of  the  Afaine  in  all  respects. 

Recent  Progress  in  Car  Construction. — In  a  paper  recently 
read  before  the  Western  Railroad  Club,  Mr.  D.  L.  Barnes  de- 


A   FRENCH    FAST   PASSENGER   BOAT.f 

scribes  the  most  notable  changes  in  car  construction  and  design, 
and  notes  the  great  difference  m  strength  and  carrying  capacity 
between  our  present  cars  and  those  ol  a  few  years  ago.  The 
present  tendency  is  to  substitute  steel  and  iron  for  wood,  but 
Mr.  Barnes  does  not  believe  that  an  all  steel  car  will  be  gen- 
erally adopted,  although  he  givts  plans  of  such  a  car.  The  steel 
under-frame  with  wooden  floor  and  siding  is  best  suited  to  the 
needs  of  our  railroads.  With  the  adoption  of  this  plan  there 
will  be  a  material  change  in  the  methods  requred  for  repairs. 
The  steel  frame  is  practically  indestructible,  and  there  is  no 
limit  yet  put  to  its  durability  where  it  has  been  used  abroad. 

In  wooden  cars  the  p  per  notes  many  improvements  which 
have  been  made  in  methods  ol  framing,  trussing  and  bracing, 
in  draw  gear  and  other  points.  The  flat  center-plate  is  now 
very  generally  used,  and  the  use  ot  oil  on  the  center-plate  is 
growing  more  general.  Pressed 
steel  and  malleable  iron  are  gradu- 
ally replacing  cast-iron  for  many 
parts  of  cars. 

The  rigid  truck  is  now  much  more 
in  favor  than  a  few  years  ago,  and 
many  roads  which  for  a  time  used 
the  swing-bolster  truck  are  return- 
ing to  the  rigid  type.  The  use  of 
iron  and  steel  brake-beams  is  also 
growing  more  general. 

The  paper  was  illustrated  by  a 
number  of  drawings,  including  plans 
of  the  Lament  steel  car,  one  of  the 
latest  of  this  class  designed. 

A  New  Upright  Boiler.— The 
accompanying  sketch  shows  a  new 
form  of  vertical  boiler,  recently  pat- 
ented in  England  by  W.  Kirkaldy, 
of  London.  It  is  an  upright  return 
flue  boiler.  The  products  of  com- 
bustion pass  from  the  domed  fire- 
bo.\  B  by  lateral  flues  j5'  to  the  ex- 
ternal chamber  F,,  from  which  they 
reach  the  smoke-box  F  by  the  tranverse  smoke-tubes  C.  The 
flat  tube-plates  D  are  secured  tangentially  to  the  cylindrical 
shell  A,  and,  along  with  the  smoke-lubes  C,  may  be  taken  away 
bodily  by  the  removal  of  the  central  shell  section. 

Road  Improvement  in  Illinois. — Much  work  is  being  done 
in  a  quiet  way  for  the  improvement  of  country  roads  in  the 
State  of  Illinois.  It  is  true  that  the  wheelmen  are  at  the  bottom 
of  it,  but  it  is  also  true  that  the  farmers  of  this  State  have  be- 
come interested,  and  the  promoters  in  Chicago  are  quite  hope- 
ful of  success. 

It  is  proposed  to  ask  the  Legislature  to  establish  a  board  of 
road  commissioners,  who  will  be  more  than  mere  names,  and 
who  will  take  an  active  interest  in  their  work.  This  board 
should  have  the  power  of  making  special  assessments  on 
counties  and  using  the  money  to  repair  the  roads  of  that 
county,  or,  if  necessary,  to  build  new  roads  when  the  county  has, 


KIRKALDV'S     UPRIGHT 
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for  the  most  part,  only  dirt  roads  within  its  boundaries. 
Through  the  missionary  work  of  the  wheelmen  the  farmers  of 
Illinois  are  beginning  to  find  out  that  an  investment  of  $1  in 
good  roads  saves  the  waste  of  >f'i  involved  in  the  possession  of 
highways  no  better  than  the  average  country  road  of  this  State. 
—  Chicago  Posl. 

A  French  Passenger  Steamer.— The  illustration  herewith, 
from  Le  Yacht,  shows  the  packet  boat  La  Seine,  built  by  the 
Societe  des  Forges  et  Chantiers  de  la 
Mediterranile  for  the  line  between  Di- 
eppe and  Newhaven,  across  the  English 
Channel. 

La  Seine  Is  of  steel,  and  is  262.4  ft. 
long,  2g  5  ft.  beam,  15.  i  ft.  deep  and 
has  a  mean  draft  of  8.g  ft.  There  are 
two  four-bladed  screws,  each  9  ft.  in  di- 
ameter ;  each  is  driven  by  a  vertical,  in- 
verted triple-expansion  engine,  having 
cylinders  24.4  in.,  35,8  in.  and  55.1  in. 
in  diameter  by  25.6  in.  stroke.  There 
are  six  cylindrical  boilers,  built  to  work 
at  160  lbs.  pressure  ;  forced  draft  can 
be  used. 

On  the  trial  trip  the  voyage  across 
the  Channel  and  return  was  made  at 
an  average  speed  of  20  g  knots  an 
hour.  With  forced  draft  and  with  the 
engines  making  206  revolutions  a  min- 
ute, a  speed  of  22  knots  was  reached  ; 
the  engines  developed  4,600  H. P.  The 
contract  required  the  boat  to  make  the  trip  in  3}^  hours,  but 
the  actual  time  was  3  hours  10  minutes. 

An  Old  Passenger  Car.— The  Old  Colony  Railroad,  of 
Massachusetts,  has  in  its  possession  the  body  of  an  old  pas- 
senger car  built  in  the  early  days  of  railroading.  It  was  mod- 
elled after  the  stage-coaches  of  those  days,  and  carried  on  a 
four-wheel  truck  to  which  the  draft  appliances  were  attached. 
Mr.  John  Lightner,  for  many  years  Master  Car-Builder  of  the 
Boston  &  Providence  Railroad,  who  designed  and  built  these  cars, 
is  still  alive.  Mr.  J.  N.  Lauder,  the  Superintendent  of  Rolling 
Stock  of  the  Old  Colony,  has  arranged  with  Mr.  Lightner  to 
rebuild  this  car  for  exhibition  at  the  World's  Fair.  The  same 
road  has  also  some  old-style  inside-connected  locomotives, 
one  of  which  it  will  perhaps  exhibit. — National  Car  and  Loco- 
motive Bnilder^ 

An  Old  Heavy  Rail. — In  his  recent  report  as  Curator  of 
the  Section  of  Transportation  of  the  National  Museum  in 
the  Smithsonian  Institution,  Mr.  J.  Elfreth  Watkins  writes 
as  follows:  "During  the  year  1S4S  a  very  interesting  ex- 
periment was  tried  by  the  Camden  &  Amboy  Railroad.  Ar- 
rangements were  made  with  Cooper  &  Hewitt,  at  the  Trenton 
Iron  Works,  to  roll  a  g2-lb. 
rail,  7  in.  high,  with  a  base 
4|s  in.  wide  ;  i;  miles  of 
the  Camden  &  Amboy  road 
were  laid  with  this  rail  the 
following  year.  The  Engi- 
neer of  that  company  believ- 
ed that  he  had  at  last  solved 
the  problem  of  track  con- 
struction, inasmuch  as  this  rail 
gave  an  admirable  opportunity 
for  a  strong  joint.  By  experi- 
ence it  was  found  that  this  rail 
was  too  rigid,  and  produced  so 
much  concussion  by  the  train 
that  the  ends  soon  hammered 
out,  and  where  the  ballast- 
ing was  imperfect  great  dam- 
age was  caused  to  the  roll- 
ing stock  ;  consequently  the 
rail  was  soon  after  taken  up. 
Much  of  this  old  rail  found  its 
way  to  the  cities,  where  it  was 
bought  by  architects  and  con- 
tractors for  building  purposes. 
Among  other  places  many  of 
these  fails  were  used  for  beams  in  the  United  States  Mint  in 
Philadelphia.  The  fact  that  this  rail  was  rolled  successfully 
resulted  in  the  introduction  of  the  '  I  '  beam  for  architectural 
purposes,  Cooper  &  Hewitt  having  done  a  large  business  at  the 
New  Jersey  Iron  Works,  at  Trenton,  in  this  line  ever  since  that 
time.  Fig.  47  (given  herewith)  is  drawn  from  a  section  of  this 
rail  in  the  collection.  It  was  laid  between  Bordentown  and 
Burlington  in  1849." 
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The  National  Electric  Light  Association  ought  to  change 
its  name  by  dropping  the  "  Light,"  if  the  proceedings  of 
its  last  meeting  are  an  indication  of  the  work  done  by  its 
members.  Comparatively  little  was  said  about  the  elec- 
tric light  ;  nearly  all  the  papers  read  and  nearly  all  the 
discussions  having  reference  to  the  transmission  of  power 
by  electricity  and  the  use  of  electricity  in  operating  rail- 
roads and  machinery  of  various  descriptions.  With  the 
rapid  development  of  electrical  science  these  applications 
are  becoming  of  very  much  greater  importance  than  the 
lighting,  and  electrical  engineers  are  now  and  are  likely 
to  continue  to  be  occupied  more  and  more  with  these  ap- 
plications of  power. 

The  wooden  vessels  of  the  Navy  are  fast  disappearing, 
and  their  final  condemnation  will  be  hastened  by  a  provi- 
sion in  the  Naval  Appropriation  Bill  which  reduces  the 
limit  of  repairs  which  may  be  put  on  them  from  20  to  10 
per  cent,  of  the  original  cost. 

A  special  exception,  however,  is  made  in  the  case  of  the 
Hartford  3.nA  the  Kcarsarge,  and  those  two  ships  will  be 
kept  in  commission  in  consideration  of  the  notable  services 
they  have  rendered  in  the  past. 

The  Directory  of  the  American  Steel  &  Iron  Associa- 
tion reports  that  52  new  blast  furnaces  were  built  last  year 
—  I  for  using  anthracite  coal,  16  for  charcoal  and  35  for 
coke  or  bituminous  coal.  There  were  58  furnaces  aban- 
doned or  torn  down  ;  but  the  reduction  is  apparent  only, 
as  the  capacity  of  the  new  furnaces  is  considerably  greater 
than  that  of  the  old  ones,  nearly  all  of  those  abandoned 
having  been  small  furnaces.  The  addition  to  the  rolling 
mill  capacity  was  also  considerable,  43  new  mills  having 
been  built  during  the  year  and  28  given  up.  Here,  as  with 
the  blast  furnaces,  the  new  mills  are  generally  of  larger 
capacity  than  the  old  ones  abandoned. 

Six  new  Bessemer  steel  plants  have  been  established 
during  the  year,  making  46  plants  of  that  kind  now  in  the 
United  States,  with  95  converters.  In  addition  to  these 
there  are  5  Clapp-Griffiths  and  4  Robert-Bessemer  steel 
plants,   having  together   15   converters.     The   making  of 


open-hearth  steel  has  also  had  a  large  growth,  17  new 
plants  having  been  built,  making  71  plants  of  this  kind 
now  in  operation,  with  5  new  ones  in  the  course  of  erec- 
tion. The  production  of  basic  steel  has  made  consider- 
able progress,  but  has  not  yet  risen  to  a  position  of  im- 
portance. The  crucible  steel  works  about  hold  their  own, 
and  there  are  now  45  plants  of  this  class  in  operation  and 
I  under  construction. 


It  has  been  supposed  that  the  extending  use  of  Bessemer 
was  driving  wrought  iron  out  of  the  market  ;  and  some 
experts  have]  even  predicted  that  puddling  would  become 
a  lost  art.  This  does  not  appear  to  have  been  the  case, 
however,  for  the  Association  reports  5,120  puddling  fur- 
naces in  operation,  an  increase  of  206  in  three  years.  Ac- 
cepting these  figures,  it  can  hardly  be  said  that  steel  is  re- 
placing wrought  iron.  Perhaps  it  would  be  better  to  say 
that  the  increased  demand  for  metal  for  general  structural 
purposes  is  being  met  by  steel  rather  than  by  iron.  The 
rail  business  was  not  good  last  year  ;  but  the  deficit  in  this 
direction  seems  to  have  been  almost,  if  not  quite,  made  up 
by  this  demand  for  steel  for  other  purposes. 


Statistics  are  exceedingly  valuable  ;  but  as  the  careful 
student  well  knows,  nothing  can  be  more  misleading  or 
more  provoking  than  statistics  carelessly  gathered  and 
stated  without  proper  order  or  method.  Too  much  of 
this  kind  of  work  is  done,  and  the  time  and  effort  spent 
in  doing  it  is  utterly,  wasted  so  far  as  any  good  result  is 
concerned.  A  chaotic  mass  of  figures  may  impress  some 
persons  with  a  sense  of  authority,  but  a  very  slight  analysis 
will  show  of  how  little  value  it  really  is.  It  is  very  irri- 
tating to  see  such  so-called  statistics,  when  we  know  that 
the  same  work,  or  less,  would  have  produced  really  valu- 
able results. 

In  this  connection  it  may  be  well  to  quote  a  brief  para- 
graph from  Professor  Meitzen's  "  History  and  Theory  of 
Statistics,"  probably  the  best  and  most  thorough  work  on 
the  subject  :  "  The  things  to  be  included  in  the  enumera- 
tion must  correspond  entirely  with  the  preconceived 
notion  of  the  unit  of  enumeration.  Nothing  contained 
in  the  aggregate  which  corresponds  to  this  idea  can  be 
passed  by  unnoticed.  This  is  the  indispensable  condition 
of  the  correct  enumeration,  and  therefore  of  paramount 
importance  as  the  basis  of  the  entire  process." 

This  paragraph  deserves  to  be  most  carefully  studied  by 
all  who  have  to  gather  and  arrange  statistics. 


ENGLISH  AND  AMERICAN  LOCOMOTIVES. 


Our  esteemed  contemporary.  The  Engineer,  in  its  issues 
of  February  26  and  March  4,  is  making  itself  merry  over 
the  data  which  we  published  some  months  ago  concerning 
the  performance  of  American  locomotives.  As  hilarity 
is  such  a  rare  privilege  in  technical  journalism,  our  con- 
temporary may  be  left  undisturbed  in  its  paroxysm  of  mer- 
riment for  another  month  before  serious  reflection  is  im- 
posed on  it. 

We  confess  to  a  little  surprise,  though,  at  the  admission 

which  our  critic  makes  in  saying  that  : 

"  All  we  have  contended  is  that  American  locomotives  are 
less  economical  machines  than  English  engines  ;  and  we  have 
carefully  avoided  the  complications  which  crop  up  the  moment 
we  begin  to  deal  with  the  prices  of  coal,  oil  and  labor.  ...  It 
IS,  we  think,  expedient  therefore  to  confine  our  attention  strictly 
to  the  narrower  and  more  manageable  proposition  with  which 
we  started,  and  compare  English  and  American  locomotive  per- 
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formance  on  the  basis  of  fuel  burned  and  weights  hauled,  and 
leave  on  one  side  the  discussion  of  prices." 

In  other  words,  the  proposition  which  locomotives  will 
do  the  work  that  they  are  intended  for  at  the  least  total 
cost  !  The  Engineer  will  not  discuss.  The  urgent  ques- 
tion which  is  pressing  itself  on  the  attention  of  every  rail- 
road manager  in  this  and  other  countries  is,  How  can  the 
expenses  of  operating  their  roads  be  reduced  ?  Competi- 
tion and  declining  rates  are  daily  presenting  their  per- 
emptory demands  for  economy.  What  class  of  locomo- 
tives will  perform  the  required  service  at  the  lowest  total 
cost  is  the  importunate  question  which  no  railroad  man- 
ager can  escape  ;  the  answer  to  v;hich  is  often  one  side  of 
a  dilemma,  and  declining  dividends  or  bankruptcy  the 
other.  The  narrower  question  as  to  which  engines  burn  the 
least  amount  of  fuel  per  train  or  per  ton  mile  we  confess 
seems  hardly  worthy  of  further  discussion  ;  and  its  answer 
with  any  obtainable  data  is  probably  not  now  susceptible 
of  satisfactory  proof  ;  and  only  careful  and  impartial  tests 
of  locomotives  made  under  exactly  the  same  conditions 
would  give  conclusive  evidence  with  reference  thereto. 
The  broader  question  as  to  which  class  of  locomotives  per- 
forms the  service  in  which  they  are  used  at  the  least /^i/a/ 
cost  is,  as  we  have  said,  one  which  is  forced  upon  the  at- 
tention of  every  railroad  manager  in  the  world. 

An  international  test  of  locomotives  during  the  Colum- 
bian Exhibition  at  Chicago  would  be  of  very  great  interest 
to  railroad  men  everywhere. 

We— and  we  believe  we  can  speak  for  many  of  our  read- 
ers— continue  to  regret  that  The  Engitiecr  is  not  disposed 
to  publish  engravings  of  a  representative  English  locomo- 
tive in  sufficient  detail  to  show  the  construction  of  all  its 
parts,  so  as  to  make  what  may  be  called  an  anatomical 
comparison  of  each  possible.  We  renew  our  offer  to 
furnish  our  contemporary  either  drawings  or  electrotypes 
of  engravings— the  size  of  the  latter  to  be  adapted  to  our 
pages  and  those  of  The  Engineer — of  a  representative 
American  express  engine  in  exchange  for  similar  illustra- 
tions of  an  English  locomotive  of  corresponding  class  and 

capacity. 

♦ 

HOW  DOES  A  LOCOMOTIVE   PULL  ITSELF? 


This  problem  is  a  very  old  one,  and  was  discussed  at 
considerable  length  some  time  during  the  fifties,  in  Zerah 
Colburn's  Railroad  Advocate,  and  probably  puzzled  a 
good  many  people  bef-ore  that  time.  Nevertheless,  it 
comes  up  in  perrnnial  periods,  and  seems  always  to  be  a 
novel  subject  to  a  new  class  of  readers.  Like  the  preach- 
ers, an  editor  must  occasionally  turn  his  barrel  upside 
down  and  repeat  his  homilies  to  those  who  are  happily 
younger  than  he  is,  but  unhappily  less  experienced. 

The  discussion  of  this  subject  has  just  broken  out  afresh 
in  the  correspondence  column  of  the  London  Engineer^ 
and  the  usual  amount  of  misapprehension  of  the  subject 
has  shown  itself  in  letters  which  have  been  published.  It 
has,  therefore,  seemed  that  a  little  fresh  elucidation  of  the 
subject  might  not  be  unwelcome  to  some  01  our  readers. 
Those  who  have  crossed  over  the  half  century  divide  which 
separates  the  optimistic  from  the  pessimistic  periods  of 
life,  and  whose  capillatures  show  the  effects  of  early  au- 
tumn frosts,  need  not  read  what  follows,  as  it  is  not  likely 
to  contain  anything  which  will  be  new  to  them. 

In  this,  as  in  many  other  discussions,  the  first  and  a 
serious  stumbling  block  arises  from  the  ambiguous  mean- 


ing of  a  term.  The  problem,  in  fact,  may,  to  some  extent, 
be  stated  by  the  question,  Where  is  the  fulcru7n  of  a  loco- 
motive driving-wheel  .'  The  definition  of  the  word  ful- 
crum given  in  Webster's  Dictionary  is  "  that  by  which 
a  lever  is  sustained,  or  the  point  about  which  if  turns  in 
lifting  or  moving  a  body."  Now  if  the  whole  of  a  lever 
moves  while  it  is  in  action,  it  is  often  a  matter  of  very  great 
doubt  where  it  is  sustained.  Take  the  case  of  what  is 
called  the  "  floating  lever"  of  a  car-brake.  Here  the 
power  is  applied  usually  between  its  two  ends,  and  the 
whole  lever  is  in  motion.  Either  end  may  then  be  regard- 
ed as  the  fulcrum. 

In  books  on  mechanics  it  is  usual  to  classify  levers  into 
three  "orders."  Thus,  in  Deschanel's  "  Natural  Philoso- 
phy" it  is  said  that  "  in  levers  of  the  first  order,  fig.  i,  the 
fulcrum  is  between  the  power  and  the  weight.  In  those 
of  the  second  order,  fig.  2,  the  weight  is  between  the 
power  and  the  fulcrum.  In  those  of  the  third  order  the 
power  is  between  the  weight  and  the  fulcrum."  Now  sup- 
pose that  each  of  these  "  orders"  of  levers  was  a  brake 
lever  such  as  has  been  described,  then  whether  the  fulcrum 
is  in  the  middle  or  at  the  end  in  the  first  and  second 
orders  would  be  altogether  uncertain,  and  it  would  be 
equally  so  whether  it  was  at  one  end  or  at  the  other  in  a 
lever  of  the  third  order.  It  is  desirable,  therefore,  to 
ignore  altogether  the  word  fulcrum,  and  if  we  consider 
only  the  forces  which  act  on  a  lever,  it  will  make  our  ex- 
planation much  more  clear,  and  an  understanding  of  the 
action  of  levers  easier  than  it  will  be  if  we  try  to  determine 
which  is  the  fulcrum. 

From  fig.  I  it  will  be  noticed  that  the  power  /"and  the 
weight  W  both  exert  a  force  downward,  and  if  the  lever 
rested  on  a  support,  C,  which  consisted  of,  say,  a  sharp 


Fig.   I. 


LEVER    OF    THE 
FIRST    ORDER. 


Fig.    2. 

LEVER    OF   THE 
SECOND    ORDER. 


J 


Fig-  3- 


LEVER  OF  THE 
THIRD  ORDER. 


metal  edge,  it  would  make  more  or  less  of  an  indentation 
on  the  under  side  of  the  lever,  showing  that  at  that  point 
there  was  a  force,  or  reaction,  if  we  choose  to  call  it  so, 
which  is  exerted  upward  in  relation  to  the  lever.  It  will 
be  noticed  that  the  forces  at  each  end  act  in  one  and  the 
same  direction,  and  that  which  is  exerted  in  the  middle 
acts  in  the  opposite  direction.  Now  this  is  true  of  each  of 
the  other  orders  of  levers.  In  fig.  2  /"and  Cact  upward 
and  H^  downward,  and  in  fig.  3  Cand  JF  act  downward 
and  P  upward.  Without  going  into  a  full  elucidation  of 
the  elementary  principles  of  the  lever,  it  may  be  stated 
generally  that  the  sum  of  the  two  forces  acting  on  the  ends 
is  always  equal  to  that  acting  in  the  middle  and  in  the  op- 
posite direction.  Thus,  in  fig.  i,  /■ -f  \V ^=  C,  in  fig.  2, 
C  +  P—  J^.  and  in  fig.  3,  C  -)-  W—  P.  If,  then,  instead 
of  designating  these  forces  as  the  power,  the  weight,  and 
\\\^  force  acting  on  the ftilcruvt,  we  call  the  greater  of  the 
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two  forces  which  acts  on  the  short  end  of  the  lever,  and  in 
the  same  direction  as  that  acting  on  the  other  end,  the 
major  force,  and  the  smaller  force  which  acts  on  the  long 
end  of  the  lever  the  minor  force,  and  that  which  acts  on 
the  miildie  of  the  lever  and  in  the  opposite  direction  to  the 
end  forces,  the  counter  force,  we  will  do  much  to  clear  up 
the  ambiguity  with  which  the  whole  subject  is  sometimes 
surrounded.  In  fig.  \,  J'  \s\Yit  minor  force,  IV  \.\\e  major 
force  and  Cthe  counter  force  ;  in  fig.  2,  Cand  /"are  the 
major  and  minor  respectively,  and  IV  the  counter  force, 
and  in  fig.  3,  /J 'and  c'are  the  major  and  minor  and  /'the 
counter  forces.  Now  it  is  universally  true  that  if  the  major 
and  minor  forces  are  added  together,  their  sum  will  al- 
ways be  equal  to  the  counter  lorce,  and,  as  stated,  that 
they  always  act  in  opposite  directions. 

With  this  tcrminolof^y  it  will  be  seen  that  there  really  is 
no  difference  in  the  principle  of  action  of  the  levers  of  the 
different  orders.  In  all  of  them  the  major  and  minor 
forces  act  on  the  ends  of  the  lever  and  the  counter  force  on 
the  middle  antl  in  the  opposite  direction.  The  two  forces 
acting  on  the  ends  may  be  exerted  in  any  direction — that 
is,  either  up  or  down  or  sidewise  ;  Imt,  in  any  event,  the 
counter  force  always  acts  in  opposition  to  them.  In  figs. 
I  and  2  /'and  /('and  Cand  /('act  downward,  whereas  in 
fig.  2  Cand  /'act  upward. 

Having  this  clearly  in  our  minds,  we  are  in  better  posi- 
tion to  understand  how  a  locomotive  pulls  itself  than  we 
would  be  if  we  tried  to  determine  which  is  the  fulcrum  in 
different  positions  of  the  cranks  and  pistons. 

Supposing  now  that  in  fig.  4,  D  represents  the  driving- 
wheel  of  a  locomotive,  C  the  cylinder,  /'the  piston.  A'  the 

Fig-  4- 


Fig-  5- 

connecting-rod.  A' the  crank-pin,  and  ^V  the  axle.  It  will 
be  supposed,  further,  that  the  crank-pin  is  above  the  axle, 
as  shown  at  A',  and  that  the  steam  is  acting  in  the  back 
end  c  of  the  cylinder  and  is  exerting  a  total  pressure  on  the 
piston  of  30,000  lbs.,  as  indicated  by  the  darts  at  c.  Leav- 
ing out  of  account  the  effect  of  the  angularity  of  the  con- 
necting-rod, this  pressure  is  transmitted  to  the  crank-pin, 
and  is  exerted  in  a  forward  direction,  as  indicated  by  the 
dart  at  A'.  It  then  acts  on  the  spokes  of  the  wheel,  which 
may  be  regarded  as  a  lever,  A' A"  T,  K  being  the  major 
force.  It  will  be  supposed  that  the  driving-wheel  is  6  ft. 
in  diameter,  and  the  stroke  of  the  piston  is  2  ft.    The  lever 


K X  Twill  then  be  4  ft.  long,  the  short  arm  K X  being  i 

ft.  and  the  long  arm  X  T  3  ft.  long  ;  consecjuently,  the 
counter  force  exerted  at  A' will  be  equal  to  30,000  X  4  -^  3  = 
40,000  lbs.  This  will  tend  to  push  the  engine  forward,  or 
in  the  direction  of  the  dart  A'.  But  whde  the  steam  is 
acting  on  the  piston  it  also  exerts  an  equal  pressure  on  the 
back  cylinder-head  //,  as  indicated  by  the  darts.  The  cyl- 
inder being  fastened  to  the  frame,  this  pressure  is  trans- 
mitted by  it  to  the  axle  X,  and  tends  to  push  it  backward, 
as  indicated  by  the  dart  x  with  a  (orce  equal  to  30,000  lbs. 
Consequently  there  are  two  forces  acting  on  the  axle,  one 
tending  to  push  it  forward  with  a  force  of  40,000  lbs.  and 
the  other  urging  it  backward  with  a  pressure  of  30,000  lbs. 
The  net  result  is  a  forward  pressure  of  10,000  lbs.,  which 
is  communicated  to  the  frame  of  the  engine,  and  represents 
the  tractive  power  of  the  cylinder. 

When  the  crank-pin  is  below  the  axle,  as  shown  in  fig.  5, 
and  steam  in  the  front  end  of  c  of  the  cylinder  is  acting  on 
the  piston,  then  a  backward  force  is  transmitted  to  the  crank- 
pin,  and  acts  on  a  lever,  X  K  T,  as  indicated  by  the  dart 
at  A'.  This  is  the  counter  force  acting  on  a  lever  whose 
long  arm  A'  /'  is  2  ft.  and  whose  short  arm  A' A' is  i  ft. 
long.  Consequently  the  force  exerted  at  .r  tending  to  push 
th'  engine  backward  is  equal  to  30,000  x  2  -f-  3  =  20,000 
lbs.  At  the  same  time,  the  steam  exerts  a  pressure  of 
30,000  lbs.  on  the  front  cylinder-head  h  which  is  trans- 
mitted to  the  frames  and  to  the  axle,  and  is  indicated  by  the 
dart  X.  Consequently  there  are  two  forces  acting  on  the 
axle — one  of  30,000  lbs.  tending  to  push  it  forward,  and 
another  of  20,000  lbs.  tending  to  push  it  backward,  the  net 
result  being  a  force  of  10,000  lbs.  pushing  the  engine  for- 
ward. The  length  of  the  darts  -Vand  x  in  the  two  figures 
are  drawn  to  a  scale,  and  their  lengths  represent  the  mag- 
nitude of  the  forces  acting  on  the  axle. 

From  this  explanation  it  will  be  seen  that  it  is  not  a  mat- 
ter of  the  slightest  importance  whether  the  point  of  contact 
with  the  rail  or  the  axle  is  regarded  as  the  fulcrum.  All 
we  need  do  to  get  a  clear  idea  of  the  action  of  the  forces 
is  to  understand  their  effect  when  applied  to  the  wheels,  as 
has  been  described.  If  any  reader  has  any  difficulty  in 
comprehending  how  the  steam  acts,  he  may  imagine  that  a 
small  boy,  endowed  with  a  superhuman  capacity  of  exerting 
a  force  of  30,000  lbs.,  is  enclosed  in  the  back  and  front 
ends  of  the  cylinder  respectively  of  figs.  4  and  5,  and  that 
he  is  pushing  against  the  piston  wi'h  his  hands  and  against 
the  cylinder  head  with  his  feet,  and  he — the  reader,  and 
perhaps  the  boy — will  then  have  a  clear  idea  of  how  the 
steam  acts. 

It  is  sometimes  thought  that  a  locomotive  will  start  a 
heavier  load  when  the  crank-pin  of  one  cylinder  is  above 
the  axle  than  it  will  when  it  is  below,  because  it  is  said 
the  steam  pressure  is  then  acting  on  a  longer  lever  in  the 
wheel.  This,  it  will  be  seen,  is  a  mistake.  A  locomotive 
will  exert  its  maximum  ti  active  effort  when  the  two  cranks 
stand  at  angles  of  45°  with  a  vertical  or  a  horizontal  line  and 
are  behind  the  axle.  The  tractive  force  which  can  then  be 
exerted  with  any  pressure  of  steam  in  the  cylinder  will  be 
considerably  greater  than  it  is  when  the  cranks  stand  at 
the  same  angle  and  are  both  in  front  of  the  axle.  This  is 
due  not  to  any  difference  in  leverage,  but  to  the  influence 
of  the  angularity  of  the  connecting  rods.  When  both 
cranks  are  above  or  below  the  axles  and  stand  at  angles 
of  45°  to  a  horizontal  or  vertical  line,  the  tractive  force 
which  will  be  exerted  with  a  given  steam  pressure  will  be 
the  same. 
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WIRE-WOUND  GUNS. 


A  TRIAL  of  Ihe  Brown  segmental  wire-wound  system 
was  had  at  Birdsboro,  Pa.,  February  26,  and  if  certain 
press  reports  of  this  experiment  are  accepted,  one  might 
believe  that  the  problem  of  gun  construction  had  been  set- 
tled for  good  and  all. 

Following  the  specifications  of  the  letters  patent  in  this 
case,  granted  in  1889,  the  Brown  gun  may  be  described  as 
made  up  of  a  number  of  longitudinal  sections  or  segments 
of  a  circle,  fitted  together  laterally,  preferably  with  tongue 
and  groove,  around  which  wire  is  wound  from  breech  to 
muzzle,  and  over  this  is  a  tliin  outer  shell  of  steel  for  the 
protection  of  the  wire.  The  joints,  or  meeting  edges  of  the 
segments,  may  run  straight  from  breech  to  muzzle,  or  be 
spiral,  following  the  grooves  of  the  rifling.  No  special 
method  of  securing  the  breech-block  is  provided  for. 

The  experiment  referred  to  was  made  with  a  cylinder, 
representing  a  section  of  the  5-in.  Brown  gun,  16  in.  in 
length,  with  an  internal  diameter  of  5  in.  and  an  external 
diameter  of  15  in.  Twelve  segments, 3  in.  in  thickness, and  2 
in.  of  wire  in  31  layers,  made  up  the  S-in.  thickness  of  metal 
around  the  bore.  The  two  ends  of  this  hollow  cylinder 
were  closed  with  plugs  ;  the  lower  one— the  cylinder  was 
set  on  end  for  firing — had  two  pressure  gauges  secured  to 
it,  and  the  upper  one  was  a  vent  2  in.  in  diameter  to  afford 
access  to  the  charge  and  to  allow  for  the  escape  of  gas.  One 
preliminary  and  four  other  charges  were  fired,  of  from  2j 
to  3J  lbs.  of  Dupont  powder,  with  recorded  mean  press- 
ures of  from  35,200  to  53,850  foot-pounds. 

Granting  that  the  recorded  pressures  were  correct,  it  is 
not  easy  to  understand  the  value  of  this  experiment  in  de- 
termining the  merits  of  this  system  of  gun  construction. 
While  the  experiment  clearly  shows  that  a  number  of  short, 
carefully-made  staves  of  metal  supported  at  both  ends  and 
wound  with  steel  wire  of  high  quality,  will  withstand  great 
pressure  without  rupture,  it  in  no  wise  shows  that  a  35- 
caliber  finished  gun,  constructed  upon  the  same  lines,  would 
withstand  anything  like  the  strain  recorded  in  the  experi- 
ment under  consideration. 

It  is  hardly  necessary  to  recall  the  fact  that  since  the  first 
experiments  with  wire-wound  guns,  nearly  forty  years  ago, 
down  to  the  present  time,  it  has  not  been  a  want  of  strength 
to  resist  transverse  rupture,  but  longitudinal  weakness  that 
has  stood  in  the  way  of  success  of  the  wire-wound  gun. 
The  failures  of  Longridge,  Schultz,  and  others  abroad,  and 
of  Woodbridge  in  this  country,  all  go  to  show  how  difficult 
it  is  to  prevent  such  guns  from  pulling  apart  in  the  direc- 
tion of  their  length,  while,  given  good  materials,  there  is 
hardly  a  practicable  limit  to  the  strength  that  can  be  given 
to  such  guns  to  resist  transverse  strain  alone. 

If  one  were  to  venture  upon  a  criticism  of  the  system  in 
advance  of  its  thorough  test,  it  would  be  to  point  out  what 
seems  to  be  two  grave  defects  :  (i)  the  seating  of  the 
breech-block,  not  as  in  the  ordinary  built-up  gun,  either  in 
the  thiok,  solid  inner  tube  that  forms  the  bore  of  the  gun, 
as  in  the  French  construction  ;  or  in  a  heavy,  substantial 
jacket  connected  directly  with  the  trunnions,  as  in  our  own 
— but  in  the  rear  ends  of  a  dozen,  more  or  less,  of  individ- 
ual staves  or  segments  of  metal,  and  (2)  in  the  presence  of 
a  greater  or  less  number  of  joints  along  the  interior  of  the 
bore.  When  one  remembers  the  tremendous  scoring  effect 
of  powder  gases  of  high  temperature  and  tension  upon  the 
bore  of  a  gun,  and  their  insinuating  quality,  one  may  well 


apprehend  serious  consequences  from  this  method  of  con- 
struction. 

The  press  reports  speak  of  a  thin  inner  tube  or  lining  as 
entering  into  the  construction  of  the  gun,  but  no  mention 
is  made  of  it  in  the  patent  specifications  before  us.  The 
unlucky  experience  of  the  English  with  "  liners"  for  their 
heavy  guns  does  not  lead  one  to  put  much  confidence  in 
this  device. 

Extended  criticism  of  this  and  of  other  systems  of  wire- 
wound  gun  construction  may  well  be  postponed  until  the 
guns  now  being  built  are  brought  to  the  trial  butts.  A 
5-in.  Brown,  a  lo-in.  Woodbridge,  and  a  10-in.  Ordnance 
gun  are  likely  to  come  to  trial  during  the  present  year.  The 
success  that  has  recently  been  met  with  in  the  English  and 
Russian  gun  factories  in  the  fabrication  of  wire-wound 
guns,  prepares  one  to  believe  that  the  coming  gun  may  be 
one  of  this  character. 


THE  MASSACHUSETTS  COMMISSION  REPORT. 


The  Massachusetts  Railroad  Commissioners'  report,  as  usual, 
considers  a  variety  of  important  topics.  The  first  of  these  is 
the  question  of  harmony  in  railroad  legislation  among  the  differ- 
ent Stales  ;  and  here  reference  is  made  to  the  action  taken  to 
prepare  a  general  compilation  of  the  railroad  laws  of  several 
New  England  States  and  of  New  York  in  order  to  ascertain  the 
variation  in  the  laws  of  those  adjoining  States  and  the  meas- 
ures which  may  be  taken  to  bring  Ihem  more  into  accordance 
with  each  other. 

A  topic  of  somewhat  similar  nature  is  the  question  of  safety 
appliances,  the  extent  to  which  laws  relating  to  them  may 
be  maae  to  harmonize  with  each  other,  and  the  degree  to  which 
federal  legislation  might  extend.  Under  this  head  some  atten- 
tion is  paid  to  the  action  taken  by  the  Conference  of  Railroad 
Commissioners  which  was  held  in  Washington  last  year. 

In  matters  more  peculiar  to  the  Stale  the  Commissioners 
note  a  considerable  advance  in  the  adoption  of  sleam-heating 
systems.  All  the  leading  railroads  of  the  State  now  have  a 
large  number  of  cars  fitted  for  heating  by  steam  from  the  loco- 
motive. The  reports  show  that  the  total  number  of  cars  fitted 
in  this  way  on  Massachusells  railroads  is  now  2,291,  or  73  per 
cent,  of  Ihe  entire  passenger  equipment,  being  an  increase  of 
30  per  cent,  during  the  year.  On  several  of  the  roads  all  the 
passenger  trains  will  be  next  vvinier  run  without  fire  in  any  of 
the  cars. 

Some  progress  has  been  made  in  doing  away  with  grade  cross- 
ings. Only  a  few  new  ones  have  been  authorized  during  the 
year,  and  those  at  unimportant  points,  where  the  highway 
tratfic  is  very  small,  while  proceedings  have  been  taken  in  93 
cases  for  the  abolition  of  such  crossings,  and  in  20  cases  work 
is  actually  in  progress.  In  this  connection  the  Commissioners 
call  attention  to  the  special  danger  involved  in  all  crossings  of 
railroad  tracks  by  street  railroads,  and  to  the  apparent  increase 
of  this  danger  where  electrical  cars  are  used. 

Another  subject  nearly  related  to  this  is  the  somewhat  diifi- 
cuk  and  intricate  question  of  the  grade  crossings  of  the  various 
lines  entering  Boston  from  the  north  and  northeast.  The 
present  crossings  of  the  Fitchburg,  the  Boston  &  Lowell,  the 
Boston  &  Maine,  and  the  Eastern  tracks  are  a  source  of  serious 
delay  and  danger,  and  the  Board  has  had  a  careful  examination 
of  the  question  made  and  a  plan  submitted  by  their  engineer 
for  a  rearrangement  of  the  tracks  and  stations  on  these  roads, 
which  will  not  only  do  away  wilh  the  railroad  crossings,  but 
will  also  prevent  much  of  the  obstruction  to  street  traffic  result- 
ing from  the  present  arrangement. 

As  to  general  statistics  the  railroad  statements  for  the  year 
show  that  there  was  3,217  miles  of  road  belonging  to  the  com- 
panies  which   make   returns   to   the   Board.     The  business  of 


Vol.  LXVI,  No.  4] 


ENGINEERING    JOURNAL. 


153 


these  roads  shows  a  fair  amount  of  increase,  but  this  was  more 
than  balanced  by  the  increase  in  working  expenses,  leaving  a 
sniall  decrease  in  net  earnings.  Both  passenger  and  freight 
mileage  show  an  increase,  while  the  average  earnings  per  unit 
of  traffic  remain  about  stationary.  The  increase  in  rolling  stock 
was  not  large,  probably  not  much  exceeding  that  required  by 
the  gradual  growth  of  the  business.  About  the  usual  amount 
of  improvement  is  shown,  and  the  additional  mileage  laid  with 
steel  rails  was  about  lo  per  cent,  of  the  whole. 

Considerable  space  is  given  to  the  investigation  of  the  Zone 
Tariff  System,  a  work  imposed  upon  the  Hoard  by  a  resolution 
of  the  Legislature  last  year.  The  working  of  this  system  in 
Hungary  and  Austria  has  attracted  much  attention  in  Europe, 
and  to  some  extent  in  this  country  also.  The  Board  presents 
statements  which  have  evidently  been  carefully  considered,  as 
well  as  a  comparison  of  the  conditions  existing  in  the  countries 
named,  and  in  Massachusetts,  and  comes  to  the  final  conclusion 
that  the  system  presents  no  advantages  which  would  warrant  its 
present  introduction  in  this  country.  The  real  advantage 
gained  in  Hungary  was  due  to  the  great  reduction  of  rates 
much  more  than  to  the  simplification  of  the  ticket  system,  and 
the  adoption  of  the  Zone  system  here  would  probably  prove  a 
hardship  in  many  cases,  besides  making  a  much  less  equitable 
arrangement  than  the  present  system  of  basing  fares  on  mileage. 


NEW  PUBLICATIONS. 


Volume   I  :    Irrigation    Canals    and    Other    Irrigation 

Works. 
Volume  II;  The  Flow  of  Water  in  Irrigation  Canals, 
Ditches,  Flumes,  Pipes,  ETC.     By  P.  J.  Flynn,  C.E.     Two 
volumes  bound  in  one  ;  711  pages,  92  tables,  211  illustra- 
tions.     Published    by    the    Author,    Los    Angeles,    Cal.  ; 
price,  $S. 
In  these  two  volumes  Mr.  Flynn  has  undertaken  to  fill  a  gap 
in  professional   literature  by  a  work  for  which  he  is  peculiarly 
fitted  by  training  and  experience.      Irrigation  on  a  large  scale  is 
comparatively   new  in  this  country,  and  what   has  heretofore 
been  written  on   the  subject  is  of  a  very  fragmentary  nature, 
and  is  scattered  through  numerous  reports,  papers,  and  society 
proceedings,  where  it  is   by  no  means  easy  to  find  it  ;  so  that 
those  engineers  who  have  works  of  irrigation  under  their  charge 
have  found  it  difficult  or  impossible  to  avail   themselves  of  the 
resulis  of  past  experience. 

Volume  I  of  Mr.  Flynn's  book  is  devoted  to  Irrigation  Canals 
and  Irrigation  Works  generally,  and  here  he  has  presented  in  a 
compact  form  a  great  body  of  information  on  past  practice,  not 
only  in  this  country,  but  ilso  in  Spain,  India,  and  other  coun- 
tries where  lands  have  been  irrigated  for  centuries.  He  has 
evidently  searched  out  and  obtained  information  from  all 
arailable  sources  ;  but  the  book  is  not  by  any  means  a  mere 
compilation,  containing  a  great  deal  of  original  matter.  The 
book  treats  not  only  of  canals,  but  also  of  various  other  con- 
structions—dams, reservoirs,  weirs,  and  the  like — and  of  sys- 
tems of  distributing  and  using  the  water  after  it  has  been  car- 
ried to  the  points  where  it  is  needed.  This  volume  has  many 
illustrations  showing  methods  of  construction  and  notable  ex- 
amples of  work. 

The  disrussion  of  methods  of  actual  irrigation — that  is,  the 
distribution  of  water  to  the  land,  will  be  of  especial  help  to 
engineers.  It  is  in  this  point  that  experience  is  most  lacking 
in  this  country,  and  it  is  in  these  methods  that  waste  and  loss 
is  most  likely  to  occur.  This  discussion  and  the  comparison  of 
various  plans  is  very  full,  and  occupies  a  considerable  part  of 
the  volume.  Where  irrigation  is  most  needed  water  is  usually 
scarce,  and  it  is  of  impoitance  that  the  available  supply  should 
be  used  to  the  best  advantage,  and  that  all  waste  should  be 
prevented. 
Volume  II  is  devoted  to  discussing  the  flow  of  water  in  canals 


and  in  open  and  closed  channels  generally.  Here  Mr.  Flynn 
has  adopted  the  formulas  of  Kiltter,  Cj'Arcy,  and  Hazin,  and 
treats  of  their  application,  which  he  has  simplified  by  the 
preparation  of  numerous  tables.  Some  of  these  have  already 
been  tested  by  use  ;  and  there  can  be  no  doubt  that  they  will 
prove  a  very  great  convenience  to  engineers.  They  cover  a 
great  variety  of  channels  of  various  forms,  both  open  and 
closed,  of  various  sizes  and  sections,  and  with  different  kinds 
of  surfaces,  covering  about  all  the  cases  likely  to  be  encoun- 
tered by  an  engineer  in  actual  practice. 

Some  space  is  also  given  to  a  special  discussion  of  the  flow 
of  water  in  sewers,  pipes,  and  closed  conduits,  and  in  this  com- 
parison is  made  of  almost  all  the  formulas  which  have  been  in 
use  or  proposed.  The  results  appear  in  the  form  of  numerous 
tables,  simplifying  very  much  the  application  of  the  formulas 
approved  and  adopted.  This  part  of  the  book  will  be  of  value 
to  engineers  engaged  in  any  kind  of  hydraulic  work. 

The  whole  book  constitutes  an  exhaustive  and  valuable 
treatise,  and  the  author  has  produced  a  work  which  ought  to  be 
thoroughly  appreciated  by  engineers,  and  which  is  evidently 
the  result  of  long  study  and  experience  and  of  much  labor. 

The  book  is  well  printed  in  clear  type,  and  is  an  excellent 
specimen  of  book-making.  One  point  which  deserves  com- 
mendation is  the  use  of  large  type  for  the  tables,  avoiding  the 
appearance  of  crowding,  and  the  fatigue  to  the  eyes  which  too 
often  results  from  reading  tabular  work.  A  very  full  index, 
which  is  appended,  leaves  little  to  be  desired  in  the  book. 

Transactions  of  the  American  Society  of  Mechanical 
Engineers.  Vol.  XII.,  XX I  Id  Meeting,  Richmond,  Va., 
Nov.,  1890.  XXI I  Id  Meeting,  Providence,  R.  I.,  June,  1 891. 
(New  York.  Published  by  the  Society.) 
This  volume  of  1,074  pages  gives  very  convincing  evidence 
of  the  prosperity  of  the  Society.  It  contains  47  different  papers 
— on  a  range  of  subjects  whose  scope  is  too  wide  to  describe  in 
a  notice  of  this  kind— besides  addresses  and  discussions  on 
other  topics  pertaining  to  the  objects  of  the  Society.  In  a  pre- 
liminary note  it  is  also  said  that  the  increasing  bulk  of  the  an- 
nual volume  of  Transactions  has  induced  the  Publication  Com- 
mittee to  discontinue  the  insertion  of  the  full  list  of  members 
among  the  preliminary  matters  therein.  The  summary  of 
membership  shows  that  the  total  number  is  1,344,  which  with 
the  "  Proceedings"  is  indisputable  evidence  that  the  Society  is 
prospering.  Of  course,  this  prosperity  is  not  correctly  meas- 
ured by  the  bulk  alone  of  its  Transactions  or  the  number  of  its 
members,  but  these  show  that  the  Society  is  in  a  position  in  which 
it  can  safely  exercise  the  privilege  of  exclusion  of  papers  from 
its  publication  and  candidates  from  its  roll.  The  degree  to 
which  this  privilege  is  wisely  exercised  will  in  future  be  indic- 
ative of  the  real  prospeiity  and  usefulness  of  the  organization. 

The  range  of  subjects  discussed  in  the  volume  before  us  is  a 
verv  wide  one,  and  shows  how  the  profession  of  the  mechanical 
engineer  is  extending.  There  are  papers  on  Cable  Road  Con- 
struction ;  Chimney  Draft  ;  Properties  of  Ammonia  ;  Proper- 
ties of  Sulphur  Dioxide  ;  Efficiency  of  Vapor  Engines  ;  Heat 
Transmission  ;  Regulation  of  Injection  Water  to  Condensers  ; 
Flexible  Tubing  ;  Hydraulic  Traveling  Cranes  ;  Lubricants  ; 
Rope  Driving  ;  Accident  Providing  Devices  ;  A  Process  of 
Cutting  the  Teeth  of  Spur  Wheels  ;  Single-Acting  Compound 
Engine;  Hydraulic  Hoisting  Plant  ;  Latent  Heat  of  Ammonia  ; 
A  75Ton  Refrigerating  Machine  ;  Experiments  with  Lubri- 
cants ;  An  Engineering  Problem  at  Richmond  ;  Steam  Jack- 
ets ;  Duty  Trials  of  Pumping  Engines  ;  Rope  Haulage  ; 
Triple-Expansion  Engine  ;  Blast  Furnace  Blowing  Engine  ; 
Belt  Dynamometer  ;  Subdivision  of  an  Index  Wheel  ;  Belt  Test- 
ing Machine  ;  Steel  Castings  ;  The  Perfect  Screw  Problem  ; 
Steam  Engine  Efficiencies  ;  Hirn's  Analysis  ;  Premium  Plan  of 
Paying  for  Labor  ;  Experiments  with  a  Screw  Bolt  ;  Calori- 
meters ;  Steam  Jacket  ;  Steam   Reaction  Wheel  ;  Jib  PropuN 
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sion  ;  Flexure  of  Thin  Elastic  Rings  ;  Mechanical  Stoker  ; 
Economy  of  Compound  and  Single  Cylinder  Corliss  Engine  ; 
Manganese  Steel  ;  Performance  of  a  Wonhington  Pumping 
Engine  ;  Heat  Transmission  through  Plates  Pickled  in  Nitric 
Acid,  and  Topical  Discussions. 


Boiler  Tests.  Embracing  the  Results  of  One  Hundred  and 
Thirty-seven  Evaporative  Tests  made  on  Seventy-one  Boilers, 
Conducted  by  the  Author.  By  George  H.  Barrus,  S.B.  Pub- 
lished by  the  Author,  Boston. 

The  title  of  this  book  is  sufficiently  explanatory  to  give  an  idea 
of  its  scope  ;  and  in  the  introduction  the  Author  says  that  its 
chief  object  is  "  to  give  a  review  of  the  various  results  and  a 
consideration  of  the  general  subject  of  economy  in  the  genera- 
tion of  steam,  as  revealed  by  the  tests." 

This  the  Author  has  done  in  a  way  which  should  earn  for  him 
the  gratitude  of  the  whole  profession  of  mechanical  engineers. 

After  describing  the  methods  of  conducting  the  tests,  he 
makes  a  comparison  of  boilers  which  produce  saturated  steam 
with  those  which  produce  superheated  steam.  The  first  class, 
he  says,  are,  as  a  rule,  of  the  horizontal  tubular  type,  and  the 
second  class  of  the  vertical  type.  It  is  then  shown  that  although 
the  latter,  owing  to  insuflicient  heating  surface,  will  not  evapo- 
rate as  much  water  per  pound  of  coal  as  boilers  of  the  hori- 
zontal tubular  type  do,  yet,  owing  to  the  greater  value  of  super- 
heated steam,  the  economy  of  the  vertical  type  is  often  nearly 
or  quite  equal  to  that  of  horizontal  boilers. 

Proceeding  to  the  consideration  of  the  "  General  Conditions 
which  Secure  Economy,"  it  is  shown  that  the  highest  results  are 
produced  where  the  temperature  of  the  escaping  gases  is  the 
least.  In  other  words,  the  greater  the  amount  of  heat  which  is 
absorbed  by  ihe  heating  surfaces  and  the  water  in  the  boiler  be- 
fore the  heat  escapes  up  the  chimney,  the  greater  the  economy, 
which  ought  to  be  very  obvious,  but  which  is  often  overlooked. 
The  temperature  of  the  escaping  gases  which  will  produce  the 
best  results  the  Author  concludes  is  about  375°  for  anthracite  and 
415'  for  Cumberland  (bituminous)  coal. 

The  relation  between  the  heating  surface  and  the  grate  area 
which  will  produce  the  highest  efficiency  is  also  considered. 
The  conclusion  is  that  for  anthracite  coal  it  should  be  in  the 
proportion  of  36  to  i,  and  that  either  more  or  less  produces  a 
loss,  when  the  rate  of  combustion  does  not  exceed  12  lbs.  of 
fuel  per  square  foot  of  grate  per  hour.  For  bituminous  coal 
the  ratio  should  be  from  45  or  50  to  i,  and  the  conclusion  is 
drawn  that  a  "  much  larger  amount  of  heating  surface  is  re- 
quired for  obtaining  the  full  efficiency  of  bituminous  coal  than 
for  boilers  using  anthracite  coal." 

Another  interesting  conclusion  deduced  from  the  experiments 
is  "  that  a  certain  minimum  amount  of  tube  opening  is  required 
for  efficient  work."  The  highest  efficiency,  he  concludes,  with 
anthracite  coal  is  obtained  when  the  tube  opening  is  from  one- 
ninth  to  one-tenth  of  the  grate  surface.  For  bituminous  coal 
he  concludes  that  the  area  of  the  tube  opening  should  be  from 
one-sixth  to  one-seventh  of  the  grate  surface. 

A  comparison  is  then  made  of  the  economy  of  different  kinds 
of  boilers,  which  is  very  interesting  ;  but  there  is  room  here  to 
give  only  the  writer's  conclusions.  The  form  of  horizontal 
boiler,  he  says,  which  with  suitable  proportions  and  operation 
can  be  depended  upon  to  give  the  highest  evaporation  is  the  com- 
mon horizontal  return  tubular  boiler  so  widely  used  in  New 
England  factories. 

Of  the  plain  cylinder  boiler  it  is  said  that  it  is  of  evident  in- 
feriority as  an  economical  generator  of  steam.  The  vertical 
tubular  boiler,  when  properly  designed,  the  Author  concludes,  is 
at  least  equal  to  the  horizontal  boiler  in  economy. 

The  three  cast-iron  sectional  boilers  which  were  tested  gave 
comparatively  poor  results  ;  but  this  is  attributed  in  a  great 
measure  to  unfavorable  conditions  and  to  insufficient  heating 
surface  to  grate  area. 


Of  nine  water-tube  boilers  which  were  tested,  only  one 
reached  the  standard  laid  down  for  economy.  This  one  had  a 
sufficient  ratio  of  heating  surface  to  grate  area.  All  the  others 
had  a  deficiency  in  the  quantity  of  heating  surface,  and  conse- 
quently a  high  temperature  in  the  flue.  "  On  the  whole,"  the 
Author  says,  "  the  water-tube  boilers  may  be  considered  to  be 
equal  in  economy  to  the  tubular  boilers  under  the  conditions  of 
comparison  determined  upon — that  is,  when  the  conditions  are 
favorable  to  economy." 

"  The  general  conclusion,"  he  says,  "  to  be  drawn  from  all 
these  comparisons  is  that  the  economy  %vith  which  different 
types  of  boilers  operate  depends  much  more  upon  their  propor- 
tions and  the  conditions  under  which  they  work  than  upon 
their  type  ;  and,  moreover,  that  when  these  proportions  are 
suitably  carried  out.  and  when  conditions  are  favorable,  the 
various  types  of  boilers  give  substantially  the  same  economic 
result." 

A  separate  section  is  devoted  to  a  comparison  of  the  value  of 
different  kinds  of  coal,  the  general  results  of  which  are  given 
in  the  following  table  ; 


Name  of  Coal. 

Lbs.  of  water 
evaporated  from 
and  at  212  de- 
grees per  lb.  of 
dry  coal. 

9-79 
11.04 
9.40 
8  86 

Cumberland,  Bituminous 

Anthracite,  Chestnut 

Two  parts  Pea  and  Dust  and  one  part  Cumberland 

9-38 

Q.OI 

8.4> 

"      "        '*      "       **       '•      "      "    Culm..            

Some  tests  were  also  made  to  determine  the  value  of  petro- 
leum as  a  fuel,  the  conclusions  from  which  the  Author  sums  up 
as  follows  :  "  This  means,  in  round  numbers,  that  the  price  of 
oil  must  be  less  than  one  dollar  per  barrel,  delivered  at  the 
boiler,  in  order  that  the  cost  of  fuel  and  labor  for  a  i.ooo  H.P. 
plant  shall  be  equal  to  that  whicn  obtains  when  Cumberland 
coal  is  used  at  .$4.56  per  ton." 

In  making  experiments,  Mr.  Barrus  made  some  observa- 
tions on  the  effect  which  the  form  of  setting  has  when  the  boiler 
is  externally  fired.  His  conclusion  is  that  the  matter  is  of  com- 
paratively little  importance,  and  that  the  plan  to  be  followed  is 
the  one  which  will,secure  the  simplest  and  at  the  same  time  the 
most  convenient  arrangement. 

On  the  effect  of  admitting  air  into  the  furnace  above  the  fire, 
he  concludes  that  a  considerable  advantage— from  6  to  S  per 
cent. — attends  the  admission  of  air  above  the  fuel  when  bitu- 
minous coal  is  employed,  the  amount  of  gain  depending  some- 
what upon  the  method  employed,  but  that  little  or  no  benefit  is 
derived  when  anthracite  coal  is  burned. 

On  the  effect  of  feed-water  heaters  placed  in  the  flues  he 
shows  that  in  cases  of  reasonably  good  practice  the  evaporation 
of  water  per  pound  of  coal  was  increased  very  nearly  10  per 
cent,  by  their  use.  For  a  plant  of  1,000  H.P.  the  Author  esti- 
mates a  saving  from  the  use  of  a  feed-water  heater,  with  coal 
costing  $4.56  per  ton,  at  $1,759  P^^  year.  The  cost  of  a  heater 
with  complete  equipment  of  setting  and  appurtenances  is  from 
$7,000  to  $8,000.  The  saving  would  therefore  pay  a  yearly  re- 
turn of  from  20  to  25  per  cent,  on  the  additional  investment. 
Obviously,  if  coal  cost  only  half  as  much,  the  saving  by  the 
feed-water  heater  would  be  only  from  10  to  I2>2  percent,  on 
its  cost,  which  is  not  more  than  a  prudent  business  man  would 
allow  annually  for  interest,  repairs,  and  deterioration,  so  that 
the  conclusion  would  be  that  feed-water  heaters  are  economical 
when  coal  costs  more  than  I2.28  per  ton,  but  are  not  if  it  costs 
less. 

The  second  part  of  the  volume  before  us  gives  detailed  reports 
of  the  tests  and  engravitigs  oj  various  bpiler?  tested  by  the 
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Author.  The  reasoning,  inferences  and  conclusions  drawn 
from  these  tests  are  given  in  the  first  part,  from  which  we  have 
made  liberal  quotations.  In  this  way  the  whole  subject  is  ad- 
mirably presented,  and  in  such  a  form  as  to  economize  the 
reader's  time  and  attention  as  much  as  possible,  the  importance 
of  which  is  often  lost  sight  of  by  those  who  write  for  busy  men's 
reading.  The  book  contains  about  70  diagramatic  engravings 
of  boilers  and  their  settings. 

In  the  appendix  descriptions  are  also  given  of  the  Author's 
coal  and  steam  calorimeters,  with  a  report  on  the  healing  power 
of  various  coals. 

Altogether  the  book  is  an  admirable  one,  and  cannot  be  too 
highly  commended  to  all  steam  users  and  engineers  interested 
in  boiler  use  and  construction.  An  especial  feature  worthy  of 
praise  is  the  absence  of  mathematical  gymnastics,  with  which 
so  many  writers  on  technical  subjects  now  befog  the  subjects 
which  they  attempt  to  elucidate. 


The  Transition  Curve  Field  Book  and  Genkral  Tables. 

By  Conway   R.  Howard,  C.E.     John  Wiley  &  Sons,  New 

York. 
The  use  of  transition  curves  and  their  value  are  well  known 
to  engineers  in  railroad  practice,  and  a  field-book  specially  de- 
voted to  the  subject  is  of  service  in  a  great  many  cases.  The 
object  of  the  present  one  is,  perhaps,  best  explained  in  the 
words  of  the  author  : 

The  aim  of  this  Field-book  is  to  furnish  plain,  practical 
rules  and  examples  for  guidance  in  adjusting  and  locating  a 
curve,  nearly  identical  with  the  cubic  parabola  as  a  transition 
curve  in  connecting  circular  curves  with  tangents. 

In  the  investigation  of  the  principles  upon  which  the  rules 
are  based,  it  will  be  seen  that  with  data  consisting  in  great  part 
of  familiar  approximations  used  in  circular-curve  location,  and 
with  no  mathematics  beyond  a  little  algebra  and  trigonometry, 
practically  exact  results  are  reached  in  regard  to  laws  of  the 
transition  curve  and  its  relation  to  circular  curves. 

By  means  of  transition  curves  of  less  than  15'  of  central 
angle,  tangents  can  be  connected  with  all  circular  curves  used 
on  railroads,  their  combined  location  piesenting  liitle  if  any 
more  difficulty  than  ordinary  c'rcular-curve  location. 

iVIr.  Howard  presents  a  general  statement,  followed  by  a 
number  of  cases  of  frequent  occurrence  in  location.  This  is 
supplemented  by  the  tables  which  the  engineei  is  likely  to  need 
in  his  field  work.  The  whole  makes  a  practical  and  convenient 
handbook  and  an  excellent  companion  lor  the  engineer. 


TRADE  CATALOGUES. 


Catalogue  of  the  Niles  Tool  Works,  Manufacturers  of  Iron  and 
Steel  lyorking  Machinery,  Railroad,  Car,  Boiler  and  Machine 
Shop  Equipments.     Hamilton,  0.,  iStjl. 
This  very  handsomely  printed  and  illustrated  catalogue  de- 
scribes a  large  number  of  machine   tools,  including  lathes  of 
various  kinds,  planers,  shapers,  slotting  machines,  drill-presses, 
boring  machines,  etc.     The  quality  of  the  tools  made  by  these 
works  is  well  known  ;  but  perhaps  the  variety  will  be  better 
appreciated  after  a  study  of  this  catalogue,  from  which  a  com- 
plete equipment  for  a  large  shop  can  be  readily  selected. 


The  Meneely  Bearing  dmipany  :  Patented  Tubular  Roller  Jour- 
nal Bearings  for  Railroad  Cars.     Third  Edition,  iic)2.     West 
Troy,  N.    Y. 
Tnis   pamphlet   gives  an   illustrated  description  of  the  roller 
bearings  made  under  the  Meneely  patent,  with  some  statements 
of  the  experience  had   with  them  in  actual  service.     This  has 
certainly  shown  a  remarkable  degree  of  economy,  with  experi- 
ence extending  over  a  considerable  time. 


What  Visitors  Will  be  Shoivn  at  the  World's  Fair  by  Merchant  &" 
Company.     Philadelphia. 
This  is  a  very  amusing  catalogue  of  exhibits,  showing  the 
supposed  adventures  o(  the  representatives  of  a  number  of 


different  nations  at  the  World's  Fair,  while  engaged  in  viewing 
the  superlative  exhibit  of  metals  made  by  Merchant  &  Com- 
pany, and  that  of  the  contrary  class  by  their  competitors.  It 
should  be  seen  to  be  appreciated. 


The  Mac  Knight  Ftintit  Stone  Company,  iVew  York.  Illusttattd 
Catalogue. 
This  catalogue  shows  a  number  of  applications  of  the  artifi- 
cial stone  made  by  the  Company  in  pavements,  sidewalks,  fire- 
proof roofs  and  floors,  stables  .<nd  machinery  beds.  It  contains 
a  description  of  the  methods  of  manufacture  and  some  other 
interesting  matter.  Like  all  engineers  of  experience,  the  man- 
agers of  this  Company  evidently  recognize  the  value  of  a  good 
foundation  for  a  roadway. 

The  Egan  Company,  in  Cincinnati,  O.,  has  issued  a  large  poster 
for  distribution  in  South  American  countries,  having  a  view  of 
their  shops  and  small  illustrations  of  a  large  number  of  wood- 
working tools  made  there.  A  single  glance  at  this  is  sufficient 
to  show  the  extent  of  the  Company's  business  and  the  extraor- 
dinary variety  of  tools  which  it  is  ready  to  supply. 


The  Lukenheimer  Brass  Manufacturing  Company,  of  Cincin- 
nati, O.,  have  gotten  out  a  unique  calendar  for  :8y2.  It  is  on 
a  card  a  little  larger  than  the  new  postal  card,  and  has  stamped 
on  it  an  excellent  perspective  view  of  the  "  Handy"  gate  valve 
which  is  made  by  the  Company.  The  valve  proper  is  in  sight, 
and  on  the  face  of  it  is  the  invitation,  "  Investigate  the  handy  ;" 
by  moving  a  small  paper  lever  the  valve  is  opened,  and  one 
reads  the  prophecy,  "  the  coming  gate  valve." 


CURRENT   READING. 


A  NEW  series  of  articles  on  the  Poor  of  Great  Cities  is  begun 
in  Scribner's  Magazine  for  April.  In  the  same  number  the 
new  Gold  Fields  of  South  Africa  are  described,  and  there  are 
illustrated  articles  on  the  New  Parks  of  New  York  City  and  on 
Historic  Moments.     The  number  is  one  of  unusual  interest. 

The  March  number  of  Outing  describes  the  organization  of 
the  Connecticut  National  Guard,  and  gives  some  excellent  de- 
scriptions of  the  Pacific  islands.  The  illustrations  include  some 
striking  reproductions  of  instantaneous  photographs. 

The  Overland  Monthly  for  April  has  an  unusual  number 
of  illustrated  articles.  These  include  one  by  Professor  Holden, 
of  the  Lick  Observatory  ;  one  on  the  Water  Front  of  San  Fran- 
cisco, and  another  with  a  series  of  Indian  pictures  of  much  in- 
terest. Besides  these  there  is  the  usual  variety  of  stories  and 
sketches,  making  an  exceedingly  readable  number. 

A  new  edition  of  the  standard  Treatise  on  Hydraulics,  by 
Professor  Mansfield  Merriman,  is  now  in  preparation  by  Messrs. 
John  Wiley  &  Sons,  New  York.  The  same  firm  have  also  in 
press  a  Text-book  on  Retaining  Walls  and  Masonry  Dams, 
by  Professor  Merriman. 

In  the  Eclectic  Magazine  for  March  there  is  the  usual 
selection  of  articles  from  English  magazines,  covering  a  wide 
range  of  subjects.  Two  of  the  more  notable  are  M.  Flamma- 
rion's  on  Inter-astral  Communication,  from  the  New  Review, 
and  Professor  Crookes'  on  Some  Possibilities  of  Electricity, 
from   the  Fortnightly  Review. 

The  April  number  of  the  Popular  Science  Monthly  con- 
tinues Mr.  Carroll  D.  Wright's  Lessons  from  the  Census  by  a 
valuable  paper  on  Rapid  Transit  in  Cities.  Professor  Jaslrow 
has  a  study  of  Involuntary  Movements,  and  the  Great  Earth- 
quake of  Port  Royal  is  described  by  Colonel  A.  B.  Ellis. 
There  are  several  other  papers  which  deserve  a  careful  reading. 

The  Journal  of  the  United  States  Artillery  is  a  new 
periodical  issued  from  the  Artillery  School  at  Fort  Monroe. 
The  first  number  has  several  papers  of  much  technical  value, 
and  the  editors  deserve  credit  for  i!5  excellent  appearance, 
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In  recent  numbers  of  Harper's  Weekly  there  have  been 
several  articles  of  notable  excellence.  These  include  one  on 
New  Approaches  to  New  York,  describing  the  various  plans  for 
tunnels  and  bridges  proposed  for  the  Hudson  and  East  rivers  ; 
one  on  the  Wire-wound  Gun,  and  one  on  the  Movement  for 
Better  Roads. 

Few  of  the  magazines  maintain  a  higher  standard  than  the 
Arena  ;  the  April  number  is  a  marjjed  instance  of  this,  and 
shows  that  the  advanced  position  it  has  taken  as  an  exponent 
of  independent  thought  is  well  maintained. 

Messrs.  Richard  H.  and  William  H.  Edmonds  have  retired 
from  the  management  of  the  Manufacturers'  Record  of 
Baltimore,  which  will  hereafter  be  conducted  by  Messrs.  Wal- 
ter H.  Page,  E.  H.  Sanborn  and  T.  P.  Grasty.  The  Record 
has  been  a  remarkably  successful  paper,  and  has  done  much 
good  work  in  assisting  the  industrial  development  of  the  South. 

The  contents  of  the  Engineering  Magazine  for  March  in- 
clude articles  on  the  Peary  Expedition  ;  What  an  Architect  does 
for  his  Money  ;  the  Telephone  Industry  ;  the  Manufacture  of 
Ice  ;  Dangers  from  Tall  Office  Buildings  ;  Purification  of 
Water,  and  several  others  by  well-known  engineers.  It  has 
also  the  fourth  of  Dr.  Coleman  Seller's  papers  on  American 
Supremacy  in  Mechanics. 

The  March  number  of  GoLDTii waite's  Geographical  Maga- 
zine is  full  of  short  articles  on  geographical  topics,  and  is  quite 
as  bright  as  usual.  This  magazine  always  has  something  well 
worth  reading. 

In  Harper's  Magazine  for  April  Mr.  Julian  Ralph's  papers 
on  the  Great  Northwest  are  continued  by  one  on  Lake  Superior, 
and  the  same  writer  discusses  Western  Methods  of  City  Man- 
agement. A  paper  on  the  Ancient  Lake  Region  of  America 
deserves  note,  and  there  are  several  very  handsomely  illus- 
trated articles. 

A  new  venture  in  the  engineering  field  is  Cassier's  Maga- 
zine, the  February  number  of  which  has  some  very  good  illus- 
trated articles.  The  subjects  treated  include  Automatic 
Sprinklers  ;  Corliss  Valves  ;  the  Injector  ;  the  Forging  Press  ; 
the  Production  of  Aluminum  ;  Rotary  Engines  ;  the  Band  Saw 
Mill,  and  several  minor  topics.  The  magazine  is  handsomely 
printed  and  the  illustrations  very  good. 


BOOKS    RECEIVED. 


Annual  Report  of  the  Chief  of  Engineers,  United  States  Army, 
to  the  Secretary  of  War  for  the  Year  1891.  Brigadier-General 
Thomas  L.  Casey,  Chief  of  Engineers.  In  six  parts.  Govern- 
ment Printing  Office,  Washington. 

Geological  Survey  of  Missouri  :  A  Preliminary  Report  on  the 
Coal  Deposits  of  Missouri.  Arthur  Winslow,  State  Geologist. 
With  131  maps  and  illustrations.  State  Geological  Survey, 
Jefferson  City,  Mo.  This  very  valuable  report  is  an  evidence 
of  the  careful  and  thorough  work  which  is  now  being  carried 
out  in  Missouri. 

Practical  Carriage  Building  :  Comprising  Short  Practical  Arti- 
cles on  Carriage  and  Wagon  Building,  etc.  Volume  I.  Compiled 
by  M.  T.  Richardson,  Editor  of  the  Blacksmith  &•  Wheelwright. 
The  M.  T.  Richardson  Company,  New  York  ;  price,  $1.  This 
is  a  very  useful  and  practical  hand-book  for  carriage  builders, 
containing  much  information  which  must  be  useful  to  them, 
and  indeed  to  all  wood-workers. 

The  Metal  Woiker  Essays  on  House  Heating  by  Steam,  Hot 
Water  and  Hot  Air.  Arranged  for  publication  by  A.  O.  Kit- 
tridge,  Editor.  David  Williams,  New  York.  This  is  a  reprint 
of  several  essays  which  appeared  in  the  Metal  Worker,  and 
which  were  written  in  response  to  an  offer  of  prizes  for  the  best 
articles  on  the  subject. 


Lake  Superior  Iron  Ore  Production  for  the  Past  36  Years. 
The  Iron  Trade  Review,  Cleveland,  O. 

Technical  Conditions  for  the  Preparation  and  Testing  of  Port- 
land Cement  in  Russia.  By  Professor  N.  Belelubski.  W.  F. 
Hacker,  Riga. 

Timber  Physics  :  Part  I,  Preliminary  Report.  Compiled  by 
B.  E.  Fernow,  Chief  of  the  Forestry  Division,  Department  of 
Agriculture. 

Mineral  Products  of  the  United  Stales,  Calendar  Years  1880  Co 
i8go.  Department  of  the  Interior,  United  States  Geological 
Survey  ;  Major  J.  W.  Powell,  Director.  This  large  table,  pre- 
pared by  Professor  David  T.  Day,  Chief  of  the  Bureau  of  Min- 
ing Statistics,  is  exceedingly  convenient  for  reference,  giving 
the  figures  in  a  condensed  form. 

Census  of  Canada,  iSgi.  Bulletin  No.  4  :  Population  of  the 
Province  of  Quebec.     Department  of  Agriculture,  Ottawa. 

Proceedings  of  the  Ninth  Annual  Convention  of  the  Roadmas- 
ters'  Association  of  America  ;  held  in  Minneapolis,  Minn.,  Sep- 
tember 8,  9  and  10,  i8gt.  Published  by  the  Association  ; 
J.  H.  K.  Burgwyn,  Secretary,  Grand  Rapids,  Michigan. 

Annual  Report  and  Statements  of  the  Chief  of  the  Bureau  of 
Statistics,  Treasury  Department,  on  the  foreign  Commerce  and 
A'avigation,  Immigration  and  Tonnage  cf  the  United  Stales,  Jor 
the  Yead  ending  fune  ^o,  iSgi.  S.  G.  Brock,  Chief  of  Bureau. 
Washington  ;  Government  Printing  Office. 

Winnipeg,  the  Heart  City  of  North  America :  Illustrated. 
Winnipeg,  Manitoba  ;  the  Stovel  Company. 

Twentieth  Annual  Report  of  the  Superintendent  of  Water 
Works,  Bay  City,  Mich.  E.  L.  Dunbar  Superintendent.  Bay 
City,  Mich.  ;  issued  by  the  City. 

Reports  of  the  Consuls  of  the  United  States  to  the  Department 
of  State  :  No.  134,  November,  iSgi  ;  AI0.  135,  December,  iSgi  ; 
No.  136,  January,  1892.  Washington  ;  Government  Printing 
Office. 

India  Rubber.  Special  Reports  from  Consuls  of  the  United 
States  in  Answer  to  a  Circular  from  the  Department  of  State. 
Washington  ;  Government  Printing  Office. 

.Annual  Report  of  the  Massachusetts  State  Board  of  Arbitration 
for  the  Year  1891.     Boston  ;  State  Printers. 


A  LOCOMOTIVE  PROBLEM. 


A  WRITER  in  The  Engineer  propounds  the  following  in- 
teresting problem,  which  is  submitted  to  our  readers  for 
solution  : 

PROBLEM. 

Let  it  be  supposed  that  the  stroke  of  the  pistons  of  a 
locomotive  is  2  it.,  the  diameter  of  the  driving-wheels  7  ft. 
and  the  speed  60  miles  per  hour  ;  what  is  the  maximum 
and  minimum  velocity  of  the  piston  relatively  to  the  earth, 
and  not  with  regard  to  the  locomotive,  and  when  does  each 
occur  ? 


SOME  CURRENT  NOTES. 

The  Lehigh  Valley  Railroad  is  making  some  tests  of  a 
two-cylinder  compound  engine  of  the  type  designed  by 
Mr.  F.  W.  Dean,  of  Boston.  The  engine  is  of  the  consoli- 
dation pattern,  has  eight  50-in.  drivers  and  a  boiler  58  in. 
in  diameter.  The  driving-wheel-base  is  14  ft.  10  in.  and 
the  total  wheel-base  22  ft.  10  in.  The  total  weight  is 
125,600  lbs.,  of  which  109,100  lbs.  are  on  the  drivers.  The 
hit;h-pressure  cylinder  is  20  X  24  in.  and  the  low-pressure 
30" X  24  in.,  the  two  being  connected  by  a  pipe  passing 
through  the  smoke-box,  which  serves  as  a  receiver. 

On  March  i,  according  to  the  tables  of  X.)^^  American 
Manufacturer,  there  were  300  furnaces  in  blast,  with  a 
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weekly  capacity  of  193,827  tons  ;  a  decrease  of  five  fur- 
naces, but  an  increase  of  S20  tons  capacity,  from  February 
I.  •  As  compared  with  March  i,  i8gi,  the  report  shows  an 
increase  of  50  furnaces  in  number  and  of  73,082  tons  in 
the  weel<ly  capacity. 

There  is  a  large  stock  of  pig  iron  on  hand,  and  pricesare 
very  low.  There  is  a  general  opinion  among  furnace 
owners  in  favor  of  reducing  production,  but  no  one  seems 
ready  to  begin  the  movement. 


The  Legislature  of  Ohio  has  recently  passed  a  law  pro- 
hibiting the  use  of  stoves  on  railroads  in  that  State.  The 
companies  are^iven  the  option  of  using  continuous  steam- 
heating  systems,  hot  air  or  hot  water.  A  penalty  of 
$1,000  and  of  lioo  per  day  is  provided  for  violation  of  the 
law. 


The  New  York  Central  Company  has  been  notified  that 
its  present  bridge  over  the  Harlem  River  is  an  obstruction 
to  navigation,  and  must  be  raised  24  ft.  The  necessary 
changes  in  grade  of  the  approaches  cannot  be  made  with- 
out permission  of  the  New  York  Legislature,  and  a  bill 
for  that  purpose  has  been  introduced. 

To  avoid  some  inconvenient  street  crossings  which  will 
be  caused  by  the  change,  the  company  now  offers  to  go 
back  some  two  miles  below  the  bridge  and  to  build  a  via- 
duct from  One  Hundredth  .Street  to  the  river,  an  arrange- 
ment which  will  leave  all  the  street  crossings  clear  of  ob- 
struction. The  estimated  cost  of  this  arrangement  is 
5:3,000,000,  and  the  company  asks  the  city  to  pay  one-half 
the  cost. 


The  whole  matter  of  the  Harlem  River  crossings  has 
been  the  subject  of  so  much  bad  engineering,  so  many 
botches  and  makeshifts,  and  so  much  trouble  generally, 
that  one  is  inclined  to  favor  the  latest  proposition,  which  is 
to  fill  in  the  Harlem  from  Third  to  Eighth  Avenue,  and 
thus  do  away  with  question  of  crossings  altogether. 
There  are.  of  course,  many  objections  to  this,  but  it  would 
be  at  least  a  settlement  likely  to  remain. 


At  the  last  meeting  of  the  Western  Railroad  Club,  Mr. 
Forsyth,  of  the  Chicago,  Burlington  &  Quincy  Railroad, 
presented  a  paper  on  the  strength  of  car  couplers  of  the 
M.  C.  1!.  type.  Mr.  Forsyth  estimated  that  there  are  now 
probably  about  170,000  cars  equipped  with  this  coupler. 
On  his  own  road  the  breakage  amounted  to  about  7  per 
cent,  of  the  whole  number  in  use,  of  which  37  per  cent, 
broke  in  the  arms  and  24  per  cent,  in  the  knuckles, 
more  than  one-half  of  them  through  the  upper  lug.  In 
view  of  this  he  has  been  making  some  careful  tests  of 
couplers  made  of  malleable  iron  and  steel,  these  tests 
showing  a  wide  variation  in  the  strength  of  different  types, 
and  serving  also  to  show  the  weak  points  in  the  design  as 
well  as  the  defects;  in  the  material.  Mr.  Forsyth  concludes 
that  malleable  iron  does  not  possess  sufiTicient  strength  for 
the  severe  service  required  of  a  coupler,  which  in  most 
cases  is  made  to  serve  as  a  buffer  as  well.  Cast  steel  he 
considers  a  much  better  material  ;  but  experiments  are 
needed  in  the  methods  of  casting  in  order  to  secure  draw- 
bars free  from  blow-holes  and  defects.  He  would  require 
a  tensile  strength  of  at  least  125,000  lbs.  for  the  sample 
coupler,  and  would  provide  that  test  bars  must  have  tensile 
strength  of  70,000  lbs.  with  an  elongation  of  from  15  to  20 
per  cent.  He  also  recommends  the  protection  of  the 
couplers  by  some  form  of  buffer  in  order  to  relieve  them 
from  many  of  the  violent  shocks  to  which  they  are  exposed. 


The  ice-boat,  as  is  well  known  to  those  who  have  used 
it,  can  be  made  to  travel  at  a  speed  almost  equal  to  that  of 
the  fastest  locomotive,  but  it  is  dependent  entirely  upon 
the  wind.  A  Poughkeepsie  inventor,  Mr.  Mulrey,  has 
devised  an  ice  locomotive,  or,  rather,  a  steam-engine  at- 
tachment for  the  ice-boat  which  will  make  it  independent 
of  the  wind.  The  boat  he  uses  is  of  the  ordinary  ice-boat 
form,  is  provided  with  a  small  boiler  carrying  250  lbs. 
pressure  of  steam,  and  a  small  engine  working  on  a  pair 
of  cogged  drivers.  Some  experiments  with  this  vehicle 
made  on  the  Hudson  River  just  before  the  breaking  up  of 
the  ice  were  fairly  successful. 


Colonel  Albert  A.  Pope,  of  the  Pope  Manufacturing 
Company,  has  undertaken  to  stimulate  interest  in  the  im- 
provement of  roads  by  offering  as  prizes  a  large  number 
of  bicycles  to  young  men  writing  the  best  essays  on  any 
phase  of  the  road  question.  These  essays  arc  to  be  re- 
ceived before  May  i  next.  The  Pope  Company  has  ex- 
pended a  considerable  amount  of  money  in  preaching  the 
gospel  of  good  roads,  and  proposes  lo  continue  in  the  same 
course. 


The  Oerlikon  Company,  in  Switzerland,  one  of  the  best 
and  most  successful  manufacturers  of  electrical  apparatus 
in  Europe,  has  submitted  plans  for  the  transmission  of 
power  from  Niagara  Falls  to  Buffalo.  The  company  has 
taken  all  the  conditions  into  consideration,  and  beliei  es 
that  its  plant  will  provide  for  all  contingencies.  They 
propose  the  use  of  units  of  5,000  H.P.  each  at  the  Niagara 
stations  ;  the  three-phase  current  in  transmitting  the  power 
and  the  use  of  transformers  at  the  Buffalo  terminus.  The 
cost  of  the  plant  is  given  at  above  |i8o,ooo  per  each  unit 
of  5,000  H.P.  for  the  complete  plant,  or  I36  per  H.P. 

The  contract  for  draining  Lake  Angeline,  in  the  Lake 
Superior  mining  region,  has  been  let  to  C.  B.  Howell,  of 
New  York.  This  is  quite  a  formidable  undertaking,  as 
the  lake  covers  an  area  of  153  acres,  and  has  a  maximum 
depth  of  43  ft.  and  an  average  depth  of  20  ft.  The  con- 
tractor purposes  using  a  centrifugal  pump  with  a  20-in. 
suction  and  22-in.  discharge,  having  a  capacity  of  20,000 
galls,  a  minute  ;  the  water  is  to  be  pumped  into  Carp 
River.  The  work  is  to  be  completed  in  five  months.  It  is 
done  for  three  mining  companies — the  Lake  Superior,  the 
Cleveland  and  the  Pittsburgh  &  Lake  Angeline — which 
own  the  adjoining  lands,  and  have  been  working  on  min- 
eral veins  which  extend  under  the  lake.  It  is  not  consid- 
ered safe  to  continue  tunneling  while  the  lake  is  full  cf 
water. 


THE  DE  LA  VERGNE  REFRIGERATING 
MACHINE. 


The  De  La  Vergne  Refrigerating  Machine  Company,  in 
response  to  numerous  requests  and  general  inquiries  from 
engineers,  owners  and  managers  of  breweries,  cold-stor- 
age plants,  and  artificial  ice  manufactories,  representa- 
tives of  mechanical  and  trade  journals  and  others,  who  de- 
sired lo  inspect  a  large  refrigerating  machine  being  con- 
structed at  their  works  for  the  Anheuser-Busch  Brewing 
Association,  of  St.  Louis.  Mo.,  issued  an  invitation  to 
those  interested  to  inspect  it  on  Saturday.  March  19,  at 
their  works,  at  the  foot  of  One  Hundred  and  Thirty-eighth 
Street,  New  York.  A  large  number  of  gentlemen  availed 
themselves  of  this  invitation, and  inspected  the  machine  and 
the  works  in  which  it  was  made.  It  was  set  up  in  an  an- 
nex to  the  shops  at  the  time  it  was  exhibited,  and  was  all 
completed.  It  is  said  to  be  the  largest  refrigerating  ma- 
chine ever  built.  The  gas  cylinders  are  double-acting,  24 
in.  diameter  by  48  in.  stroke.  The  Corliss  engine  is  cross- 
compound,  condensing  600  H.P.;  steam  cylinders  are  32 
in.  and  64  in.  X  48  in.  The  machine  is  28  ft.  6  in.  high 
and  occupies  floor  space  37  ft.  4  in.  X  ~-  ft-  3  in.  There 
are  two  fly-wheels  14  ft.  8  in.  diameter.  The  crank-shaft 
is  made  of  best  selected  horse-shoe  scrap  iron  and  is  15^  in. 
diameter,  the  crank-cheeks  being  banded  with  wrought  iron 
straps  2  in.  thick,  shrunk  in.  The  shaft  weighs  20,820  lbs. 
The  compressor  connecting-rods  weigh  3,400  lbs.  each, 
and  the  steam  connecting-rods  and  bearings  weighed  4J 
tons  in  the  rough.  The  total  weight  of  the  machine  in  the 
rough  was  390,000  lbs.;  the  finished  weight  will  approxi- 
mate 175  tons. 

The  Corliss  engine  by  which  the  compressors  are  driven 
was  built  by  Hewes  &  Phillips,  of  Newark,  N.  J. 

To  those  unacquainted  with  the  industry  of  refrigerating 
machinery,  the  works  of  this  Company  were  quite  a  revela- 
tion, as  the  extent  to  which  this  class  of  machinery  is  now 
used  is  not  generally  known,  and  the  establishment  and  the 
work  which  has  been  done  there  is  one  of  very  great  in- 
terest to  all  mechanical  engineers. 

The  Company  has  issued  several  descriptive  catalogues, 
which  are  models  of  their  kind.     They  give  a  brief  history 
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of  the  science  and  development  of  this  class  of  machinery, 
a  statement  of  the  theory  to  which  it  acts,  and  a  very  full 
account  of  the  machinery  which  this  Company  manufac- 
tures. For  clearness  of  statement,  conciseness  and  gen- 
eral satisfactoriness  to  readers  we  know  of  no  other  cata- 
logues which  are  their  equal,  and  it  is  doubtful  whether 
any  literature  on  the  subject  is  in  existence  which  gives  so 
full  an  account  of  the  art. 

.■\fter, inspecting  the  new  machine  and  looking  over  the 
works,  a  liberal  collation  was  set  before  the  visitors  in  the 


tons  of    coal   on   normal  draft,  and  with  that  supply  her 
cruising  range,  at  10  knots,  is  about  5,000  knots. 

The  ^Itlanta  and  her  sister  ship,  the  Boston,  have  shown 
themselves  to  be  useful  and  convenient  ships  and  excellent 
sea  boats.  Both  have  been  in  commission  long  enough  to 
ascertain  their  good  and  bad  qualities  thoroughly,  and 
both  have  been  on  extended  cruises.  It  must  be  said  that 
they  are  useful  ships  ;  but  had  they  been  built  with  the 
added  experience  gained  up  to  the  present  time,  they  would 
probably  have  been  supplied  with  twin  screws  and  triple- 
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CRLISER  !•' ATLANTA,"    UNITED    STATES    NAVY. 


dining-toom  connected  with  the  establishment,  which  is 
ordinarily  used  for  the  convenience  of  those  employed  in 
it.  Much  admiration  was  expressed  for  the  design  and 
workmanship  of  the  machine  which  was  exhibited,  and  all 
present  expressed  great  pleasure  as  the  result  of  their  visit. 


THE  CRUISER  "ATLANTA. 


The;  accompanying"illustration  is  from  an  excellent 
photograph  of  the  cruiser  .Itlanta,  of  the  United  States 
Navy,  a  vessel  which  has  by  this  time  become  familiar  to 
many  residents  of  the  Eastern  seaboard.  The  Atlanta 
was  one  of  the  first  new  ships  of  modern  design  for  the 
Navy.  She  was  constructed  at  the  Roach  Yards,  Chester, 
Pa.,  and  was  launched  in  1884.  She  is  a  steel  cruiser, 
having  no  ar.mor  with  the  exception  of  a  protective  deck 
extending  over  the  machinery  and  magazine  spaces.  She 
is  of  the  type  of  vessel  having  a  comparatively  low  freeboard 
fore  and  aft,  with  a  laised  central  portion,  in  which  most 
of  the  armament  is  carried. 

The  principal  dimensions  are  :  Length  over  all,  270  ft.  ; 
beam,  42  ft.  ;  mean  dralt,  17  ft.  ;  displacement,  3,190  tons. 
The  battery  consists  of  two  8-in.  breech-loading  rifles  on 
pivot  mounts,  one  fore  and  one  aft.  and  of  six  6-in.  breech- 
loading  rifles  carried  in  broadside  in  the  center  house, 
three  on  each  side.  The  secondary  battery  includes  four 
rapid-fire  and  eight  machine  guns. 

The  ship  is  brig  rigged,  carrying  a  small  spread  of  sail  ; 
each  of  the  masts  is  provided  with  a  military  top.  The 
pivot  guns  are  protected  by  heavy  steel  shields,  and  the 
larger  rapid-fire  guns  are  mounted  in  sponsons  at  the  four 
corners  of  the  central  raised  deck. 

The  Atlanta  has  a  single  screw,  which  is  driven  by  a 
compound  engine  of  3,500  H.P.  She  has  made  on  trial  a 
speed  of  i6>^  knots  an  hour.     Her  bunkers  will  hold  400 


expansion  engines,  thereby  increasing  their  speed  and  effi- 
ciency to  a  considerable  degree.  As  they  stand,  however, 
they  are  excellent  ships  and  creditable  representatives  of 
the  Navy. 

SEA-COAST  BATTERIES. 


By  Lieutenant  Joseph  M.  Califf,  Third  U.  S. 
Artillery. 


The  paper  "  A  Suggestion  for  Coast  Defense"  in  the 
Journal  for  November  of  last  year  calls  attention  to  a 
question  not  only  of  vital  importance  in  itself,  but,  in  the 
opinion  of  the  writer,  to  some  very  erroneous  ideas  abroad 
regarding  both  the  proper  type  of  a  sea-coast  work  and 
the  role  it  is  to  play  in  the  plan  of  coast  defense. 

The  primary  object  of  a  sea-coast  work  is  to  prevent  the 
entrance  of  an  enemy's  ships  into  the  harbor  or  roadstead 
it  guards,  as  well  as  a  sufficiently  near  approach  to  shell 
the  city,  dock-yards,  etc.,  behind  it.  Secondarily,  it 
should  provide  for  the  protection  of  the  mine-field,  which 
we  may  always  suppose  to  be  present.  It  may  safely  be 
assumed  that  in  future  an  assault  upon  a  permanent  sea- 
coast  work  from  the  sea,  by  troops  landed  from  boats,  will 
rarely  or  never  be  attempted,  and  that  no  special  provision 
to  guard  against  such  an  attack  need  be  provided.  It  may 
also  be  assumed  that  if  the  fire  of  such  a  work  can  be 
sufficiently  controlled  to  permit  the  clearing  of  the  mine- 
field, the  forcing  of  a  passage  by  a  fleet  will  be  possible. 
Upon  the  ability  of  the  fort  to  maintain  an  effective  volume 
of  fire  will  depend  the  value  of  this  line  of  defense. 

It  may  safely  be  added  that  any  scheme  that  proposes  to 
openly  expose  guns  to  the  fire  of  the  accurate  modern 
high  power  rifle  will  be  to  invite  disaster,  and  is  not  to  be 
considered.  All  authorities  now  agree  in  the  statement 
that  either  the  guns  must  be  protected  where  they  stand, 


Vol.  LXVI,  No.  4.] 


ENGINEERING     JOURNAL. 


165 


SOME  STANDARD  COAL  CARS. 


The  illustrations  herewith  show  three  different  styles  of 
coal  cars,  and  are  of  interest  as  illustrating  the  different 


are  so  fully  shown  that  little  further  description  is  needed. 

The  latest  form,  shown  in  the  drawings,  has  a  capacity  of 

40000  lbs.  of  coal,  and  its  weight,  empty,  is   17,050  lbs. 

It  may  be  said  that  this  type  of  car  has  some  good  points 
about  it  which  are  worth  con- 
sidering. 

Figs.  9,  10  and  11  show  re- 
spectively a  side  view,  an  end 
view  and  a  plan  of  the  standard 
freight  truck  in  use  under  the 
cars  shown  above.  The  axles 
of  this  truck  have  4'4'  X  8-in. 
journals  ;  centers  of  journals, 
6  ft.  3  in.  apart.  The  sprmgs 
are  ot  the  helical  type.  The 
axles  are  spaced  5  ft.  between 
centers,  and  the  wheels  are  33 
in.  in  diameter.  The  truck  is 
of  the  diamond  type  ;  the  bol- 
ster is  composed  of  three  tim- 


types  which  have  been  found  ser- 
viceable in  the  same  tratlic. 

I- igs.  I  and  2  show  a  side  eleva- 
tion and  end  view  of  the  standard 
hopper-gondola  in  use  for  coal 
trafiic  on  the  Baltimore  &  Ohio 
Radroad.  The  general  dimen- 
sions are  shown  in  the  engraving  : 
The  length  of  the  box  inside  is  24 
ft.  9  in.  and  the  width,  7  ft.  4  in. 
The  hopper  has  two  clear  open- 
ings, each  35  in.  x  "6  in.  in  size. 
The  weight  of  the  car  is  29,700 
lbs.  and  its  capacity,  60,000  lbs. 

Figs.  3,  4  and  5  show  an  experi- 
mental iron  coal  car  built  for  the 
same  traffic  ;  fig.  3  is  a  side  eleva- 
tion, fig.  4,  an  end  view,  and  fig. 
5,  a  half  plan.  The  car  frame  is 
of  wood  and  the  box  of  iron,  with 
cylindrical  ends.  The  box  is  7  ft. 
6  in.  wide  and   21   ft.  6  in.  long  ; 


bers,  the  middle  one  being  4>^  Xioyi 
in.,  the  two  outer  ones,  3;^  X  ^o'A  '"-, 
the  space  between  each  being  ^{  in. 
This  form  of  bolster  is  not  a  usual  one. 
This  truck  is  used  under  several  dif- 
ferent classes  of  freight  cars. 

All  these  types  of  cars  have  done 
and  are  still  doing  excellent  service  on 
the.  road,  chiefly  in  carrying  bituminous 
coal,  in  which   a  very  large  business  is 


iTTI 


Fig.  tl. 


the  hopper  opening  is  the  full  width 
of  the  box,  and  3  ft.  4  in.  long. 
This  car  weighs,  empty,  26,800  lbs., 
and  has  a  capacity  of  60.000  lbs. 

Figs.  6,  7  and  8  show  the  latest 
improved  form  of  a  type  of  coal 
car  which  has  been  in  use  on  the 
Baltimore  &  Ohio  for  many  years, 
and  which  is  peculiar  to  that  road. 
It  is  an  iron  coal  hopper,  the  box 
or  body  being  of  iron,  composed 
of  three  intersecting  cylinders,  and 
pers  for  discharge.     The  general 


Fig.  10. 
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having   three    hop- 
form    and    dimensions 


done  by  the  line  on  which  they  are  in  use. 
has  some  points  of  excellence  about  it. 


Each  of  them 
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A  DISCUSSION  OF  THE  POSSIBILITIES  OF  THE 
M.   C.   B.  COUPLER. 


By  Edward  P.  Eastwick,  Jr.,  C.E. 


At  the  Convention  of  the  Master  Car  Builders'  Associa- 
tion, in  1S87,  the  Committee  on  Automatic  Freight  Car 
Couplers,  in  recommending  the  Janney  type  of  coupler  to 
be  adopted  as  the  standard  of  the  Association,  stated,  in 
substance  in  its  report,  that  while  this  selection  had  been 
the  result  of  a  careful  study  of  the  superior  mechanical 
features  of  the  device  and  its  adaption  to  the  requirements 
of  practical  service,  it  was  far  from  being  considered  per- 
fect in  many  important  details.  The  various  advantages 
over  other  types  of  couplers  were  enumerated,  but  at  the 
same  time  serious  defects  were  pointed  out,  and  especially 
that  of  insufficiency  of  strength,  a  fault  common  to  all  forms. 
It  was  the  opinion  of  the  Committee,  however,  that  this 
defect  was  remediable,  and  that  the  future  development 
and  perfection  of  the  device  should  be  in  that  direction. 

It  is  now  nearly  five  years  since  the  M.  C.  B.  type  of 
coupler  was  adopted  by  the  Association,  and  that  it  has 
fully  merited  the  preference  it  received  has  been  clearly 
demonstrated  by  the  record  of  its  practical  performance 
during  that  time.  Although  at  first  met  with  consider- 
able opposition  on  the  part  of  advocates  of  the  link-and-pin 
and  the  automatic  link  coupler,  it  has  steadily  advanced  in 
the  favorable  estimation  of  railroad  men  in  general,  and 
within  the  past  three  years  the  equipment  of  freight  cars 
with  this  coupler  has  increased  to  such  an  extent  that  it 
now  seems  eventually  destined  to  replace  all  other  forms 
of  car-coupling  devices. 

But  practical  experience  has  brought  about  many 
changes,  and  has  shown  that  the  defects  in  the  coupler, 
indicated  in  the  Committee's  report  above  referred  to, 
were  of  a  nature  requiring  immediate  attention  and  prompt 
remedy.  The  desirability  of  simplifying  the  action  at  once 
became  apparent,  and  tfierefore  soon  after  the  introduc- 
tion of  this  type  of  coupler  the  various  designs  of  the  sev- 
eral manufacturers  then  in  existence  and  use  underwent 
radical  alterations  ;  spring  operating  locks,  which  were 
found  to  become  quickly  disordered,  were  generally  dis- 
carded, and  in  most  instances  replaced  by  a  simple  direct 
acting  gravity  lock  ;  means  were  also  taken  to  overcome 
the  evil  effects  of  wear  and  lost  motion  thereby  developed 
at  the  lock  and  pivotal  point  of  the  knuckle,  which  was 
most  disastrous  in  allowing  couplers  to  come  apart,  es 
pecially  in  those  forms  having  the  shortest  arm  and  conse- 
quent greatest  leverage  acting  on  the  lock.  Many  of  the 
couplers  found  insusceptible  of  improvement  in  this  regard 
went  out  of  existence  and  new  ones  otherwise  adapted 
sprang  up  in  their  place. 

But  in  all  the  most  prominent  and  serious  defect  devel- 
oped, and  seemingly  one  inherent  in  this  type  of  coupler, 
which  occasions  the  greatest  difficulty  in  attempting  to 
overcome,  is  that  of  lack  of  durability  and  insufficiency  of 
strength,  especially  in  the  knuckle  ;  and  indeed  so  serious 
has  this  proved  to  be  that  it  at  one  time  almost  threatened 
the  downfall  and  abandonment  of  the  type.  Improve- 
ments in  construction  as  regards  remedial  effect  in  this 
direction  have,  however,  been  made  to  a  considerable  ex- 
tent. 

Constrained  by  the  requirements  of  reciprocal  inter- 
coupling  and  consequent  conformity  to  a  restricted  con- 
tour, the  limits  of  increased  dimensions  were  soon  reached, 
varying  somewhat  in  the  different  devices.  Further  im- 
provement, therefore,  was  next  sought  in  the  employment 
of  a  superior  quality  of  material,  antl  thus  followed  a 
gradual  transition  from  cast  to  malleable  or  wrought  iron, 
and  then,  particularly  in  the  case  of  the  knuckles,  from 
wrought  iron  to  steel. 

At  the  present  time  the  M.  C.  B.  Coupler  is  still  under- 
going constant  changes  to  meet  the  severe  requirements 
of  freight  service.  Its  principal  dimensions  are  now  nar- 
rowly limited  by  the  action  taken  by  the  Master  Car  Build- 
ers' Association  at  the  last  convention  in  requiring  the 
close  adherence  to  the  standard  contour,  but  in  other  re- 
spects the  coupler  may  yet  be  said  to  be  in  a  state  of  de- 
velopment Whether  the  necessary  and  desirable  degree 
of  strength  has  or  can  be  attained  in  this  type  of  coupler 


in  any  of  the  forms  now  in  use,  or  is  likely  to  be  attained 
in  any  further  variation,  is  a  question  that  future  experi- 
ence and  time  must  answer.  That  it  is  capable  of  greater 
strength  and  endurance  than  has  yet  been  reached  would 
seem  most  probable  in  view  of  the  results  of  a  scientific 
investigation  of  its  possibilities.  The  consideration  of  the 
manner  in  which  the  forces  and  strains  in  the  different 
parts  of  the  coupler  may  be  distributed  and  modified  leads 
to  this  conclusion. 

The  purport  of  this  article  is  to  treat  of  the  strains  sus- 
tained by  couplers  of  various  designs  when  in  active  ser- 
vice, and  to  show  by  both  graphical  and  mathematical 
demonstration  the  advantage  or  disadvantage  the  coupler 
may  be  subject  to  under  them  ;  moreover  to  indicate  in 
what  manner  the  forces  and  strains  may  be  distributed  by 
special  construction  either  for  the  purpose  of  equalization 
or  action  in  a  desired  direction  ,  and  finally  to  fully  con- 
sider the  effects  of  wear  and  deduce  the  general  formulas 
for  same.  It  is  not  the  intention  to  reflect  on  any  makes 
of  couplers  now  in  the  market  or  in  use,  and  any  resem- 
blance that  may  be  found  to  the  forms  herein  selected  for 
illustration  is  purely  incidental,  as  must  be  the  case  with 
all  couplers  of  this  type. 

The  investigation  will  be  confined  simply  to  the  deter- 
mination of  the  directions  and  intensities  of  the  forces  sus- 
tained by  a  coupler  when  subjected  to  both  a  pulling  and 
buffing  force,  and  will  illustrate  by  diagram  the  changes 
which  take  place  in  them,  resulting  from  alterations  in  the 
relative  positions  of  the  lock  and  pivotal  point  of  the 
knuckle,  the  surface  for  resisting  a  buffing  force  in  the 
drawhead,  and  the  lines  of  action  of  the  pulling  and  buff- 
ing forces.  At  the  same  time  the  incidentally  advan- 
tageous and  injurious  effects  will  be  pointed  out. 

In  the  first  place,  that  form  of  M.  C.  B.  Coupler  will  be 
considered  in  which  the  lock  and  pivotal  point  are  on  the 
same  side  of  the  drawhead,  and  where  also  the  buffing 
strain  is  sustained.  The  bearing  face  of  the  lock  is  paral- 
lel to  the  center  line.  This  is  represented  in  the  accom- 
panying drawing  by  fig.  i,  in  which  the  knuckle  is  shown 
as  it  would  be  in  a  closed  and  locked  position  in  the  draw- 
head,  the  latter  being  omitted  in  the  drawing  as  not  being 
necessary  to  our  present  purpose.  The  knuckle  is  pivoted 
at  O  and  the  lock  is  at  F.  We  will  presume  the  pulling 
force  to  be  acting  at  Q  along  the  line  L  L,  which  is  the 
center  line  of  the  coupler.  A  force  is  thereby  caused  to 
bear  at  both  the  lock  and  pivotal  pin.  Assuming  that 
there  is  no  frictional  resistance  at  the  lock,  which  is  ad- 
missible in  this  connection,  as  it  in  no  way  deteriorates  the 
value  of  the  deductions  to  follow,  the  force  caused  to  net 
on  the  lock  (and  consequently  the  resistance  offered  by  the 
lock)  will  be  in  a  direction  perpendicular  to  its  bearing 
surface,  for  the  reason  that  in  that  case  it  is  incapable  of 
resisting  a  force  in  any  other  direction.*  Now  the  pull- 
ing force,  the  resistance  offered  by  the  lock,  and  that  by 
the  pivotal  pin  at  the  center  of  revolution  of  the  knuckle 
are  in  equilibrium;  hence  if  FA,  perpendicular  to  the 
bearing  surface  of  the  lock  at  its  center  point,  represents 
the  line  of  action  of  the  resistance  and  intersects  the  line 
Z,  Z  at  A,  then  a  line  drawn  from  .  /  to  O  gives  the  direc- 
tion of  the  force  and  resistance  acting  at  the  pivotal  pin, 
and  the  intensities  of  each  of  these  forces  can  be  readily 
determined. 

Since  the  graphical  statics  is  the  more  easy  of  applica- 
tion in  this  case,  and  is  therefore  preferable  to  a  laborious 
analytical  calculation,  it  will  be  herewith  employed.  At 
the  same  time  it  will  give  the  means  of  comparing  results 
by  mere  inspection  and  thus  of  quickly  obtaining  relative 
values,  which  are  all  that  are  at  present  desired. 

On  the  line  L  L  lay  off  A  C(fig.  I)  to  any  convenient 
scale,  so  that  it  represents  the  pulling  force  according  to  a 
certain  ratio.  If  then  the  dotted  lines  i?/)  and  CZ?are 
drawn  parallel  to  A  C  and  A  B  respectively,  a  parallelo- 
gram, A  B  C  D,  will  be  formed,  from  which,  by  the  well- 
known  principle  of  the  parallelogram  of  forces,  the  forces 


*  The  effect  of  frictional  resistance  at  the  bearing  surface  of  the  loclc  in 
modifvine  the  intensities  anH  directions  nf  the  forces  .ictineatthe  lock  and 
pivotal  pin.  as  will  be  siihseqiiently  seen,  is  consWerable.  But  in  the  present 
instance  the  results  to  be  obtained  are  simply  relative,  and  as  the  general 
effect  of  friction  is  similar  in  eaclj  case  to  be  talten  up  it  may  he  entirely 
neglected,  and  in  no  way  detracts  from  the  practical  value  of  these  results. 
The  effect  of  friction  will,  huwever,  be  luHy  explained  later  on. 
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acting  at  the  lock  and  pivotal  pin  are  at  once  found.  Thus 
the  force  at  the  pivotal  pin  acis  alonj;  the  line  A  O  in  the 
direction  indicated  by  the  arrow,  and  its  intensity  Is  repre- 
sented by  the  line  ,/  IJ  meas- 
ured by  the  same  scale  adopt- 
ed for  A  C.  In  Wkc  manner 
the  direction  and  intensity  of 
the  force  acting  against  the 
lock  is  given  by  the  line  .-/  B. 

By  a  similar  method,  if  the 
buffing  force  is  taken  as  act- 
ing at  Q'  along  the  line  S  S, 
the  resulting  force  at  the  piv- 
otal pin  and  point  of  resist- 
ance in  the  drawhead  J/ may 
at  once  be  determined  from  the 
parallelogram  )'  /  A'  5,  and  by 
modifying  the  positions  of  the 
lock,  pivotal  point  and  point  of 
resisting  a  buffing  force  in  the 
drawhead,  relative  to  each 
other  and  to  the  lines  of  action 
of  the  pulling  and  buffing 
forces,  the  Intensities  and  di- 
rections of  the  forces  produced 
at  these  three  points  may  also 
be  determined  for  different 
conditions. 

Figs.  4,  5,  6  and  7  repre- 
sent in  this  respect  examples 
of  practical  adaptation.  In 
each  case  A  C  represents  an 
equal  pulling  force  and  6'  Kan 
equal  bulling  force  laid  off  to 
the  same  scale  used  for  fig.  i. 
The  variation  in  the  forces 
produced  are  thereby  display- 
ed, and  comparisons  may 
readily  be  made  by  simple  in- 
spection. 

Referring  again  to  fig.  i, 
it  will  be  seen  that  a  pulling 
force,  //  C,  induces  a  force, 
AD,  at  the  pivotal  pin,  which 
latter  is  the  greater  of 
the  two  ;  that  is  to  say, 
the  lock  having  its  bear- 
ing surface  parallel  to 
the  pulling  force  is  In- 
capable of  directly  op- 
posing it,  but  simply  acts 
as  a  stop  to  the  induced 
force  of  leverage  in  pre- 
venting the  outward 
movement  of  the  knuckle 
and  the  relative  posi- 
tions of  the  line  of  action 
of  the  pulling  force,  the 
lock  and  pivotal  pin  are 
such  that  the  force  is  in- 
creased at  the  latter 
point.  As  the  bearing 
face  of  the  lock  changes 
in  direction  so  as  to  in- 
cline toward  the  center 
line,  or  line  of  action  of 
the  pulling  force.  It  com- 
mences to  take  a  part  of 
that  force  directly,  which 
increases  as  the  angle 
approaches  90'.  At  the 
same    time    the  portion 

of  the  force  will  also  increase  as  the  position  of  the  lock 
approaches  the  center  line  ;  and  if  the  position  of  the 
pivotal  pin  remains  constant,  the  force  to  be  resisted  at 
this  point  will  proportionately  decrease.  This  will  be 
made  clear  in  the  cases  Immediately  to  follow. 

In  fig.  4  Is  illustrated  a  coupler  in  which  the  lock  is  ex- 
actly central,  and  the  direction  of  its  bearing  surface  coin- 
cides with  a  radial  line  drawn  from  the  center  of  revolu- 
tion of  the  knuckle.     In  this  instance  the  force  at.the  pivotal 


pin  is  much  less,  and  the  pulling  force  is  more  equally 
distributed  to  the  knuckle  and  drawhead  than  in  the  fore- 
going example.     If  the  lock  remains  In  the  same  position 


Fig.>. 


Fig-  3- 


'Fig.  4- 


Fig.  S- 


Fig.  6. 


on  the  center  line,  but  the  direction  of  its  bearing  surface 
changes  so  that  it  becomes  at  right  angles  to  this  line,  as 
shown  in  fig.  5,  there  is  again  a  condition  which  causes  a 
pulling  force  to  be  resisted  alone  at  one  point.  Here  the 
entire  pulling  force  is  sustained  at  the  lock,  and  no  force 
whatsoever  acts  at  the  pivotal  pin.  In  fig.  i  the  opposite 
is  nearly  true,  although  the  lock  in  this  case  sustains 
an  Indirect  force,  greater  or  less,  depending  upon  the  dis- 
tance of  the  lock  trom  the  pivotal  pin. 
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In  a  coupler  designed  as  indicated  in  fig.  i,  the  hinge 
or  pivotal  pin  of  the  knuclcle  must  necessarily  be  located 
well  forward  in  the  drawhead,  and  as  the  force  bears  at 
this  point,  the  strain  al  times  becomes  very  great.  Even 
a  steady,  straight  pull  equivalent  to  the  ordinary  draft 
power  of  a  locomotive  exerts  a  force  against  the  pivotal 
pin  of  not  less  than  12  tons  under  the  most  favorable  con- 
ditions, and  the  effect  of  shock,  to  which  a  coupler  in  use 
is  more  or  less  subjected,  is  to  greatly  increase  it.  The 
lugs  of  the  drawhead,  through  which  the  pivotal  pin 
passes,  receive  this  entire  strain,  and  the  hauling  conse- 
quently takes  place  wholly  at  these  two  points,  or,  in  other 
words,  from  only  one  side  of  the  drawhead.  There  is  thus 
caused  a  great  strain  on  this  side  of  the  drawhead,  and 
especially  on  a  section— /.^.,  through  the  pivotal  holes, 
which  in  the  required  constructions  adapted  to  ihe  condi- 
tions is  the  weakest  portion  of  the  drawhead,  as  increased 
strength  by  greater  dimensions  (e.xcept  in  depth)  is  not  at- 
tainable under  the  restrictions  of  the  contour  lines  re- 
quired by  the  M.  C.  B.  Association.  The  dimensions  of 
the  knuckle  around  the  pivotal  hole  are  also  correspond- 
ingly restricted. 

It  will  very  quick"ly  be  discovered  by  any  one  undertak- 
ing the  design  of  an  M.  C.  B.  coupler  that  the  positions  of 
the  lock  and  pivotal  point  are  mutually  dependent  one 
upon  another,  and  that  as  the  lock  is  moved  over  toward 
the  center  line  and  on  to  the  other  side  of  the  drawhead, 
the  pivotal  point  must  be  brought  further  back  in  the 
drawhead,  so  that  the  shank  of  the  knuckle,  when  open, 
shall  not  project  too  far  from  the  drawhead,  and  thus  be- 
come jammed  and  prevent  coupling.  On  the  other  hand, 
if  the  pivotal  pin  is  moved  back  farther  into  the  body  of 
the  drawhead,  the  lock  must  be  placed  nearer  the  center 
line,  for  otherwise  the  leverage  on  the  lock  would  be 
greatly  increased.  The  effect  of  this  is  clearly  shown  in 
fig.  6,  which  represents  a  design  of  a  coupler  at  one  time 
e.ttensively  used,  but  which  has  been  abandoned. 

Fig.  4  illustrates  the  construction  whereby  the  pivotal 
pin  is  located  farther  back  in  the  drawhead  than  in  fig.  i, 
and  in  which  less  strain  is  developed  at  the  pivotal  pin. 
It  allows  a  greater  thickness  of  metal  around  the  pivotal 
holes  of  the  drawhead  and  knuckle,  and  has,  therefore,  a 
threefold  advantage  in  securing  a  much  stronger  design, 
while  at  the  same  time  the  pulling  force  is  partially  trans- 
ferred to  the  center  of  the  drawhead. 

In  tig.  5,  as  above  stated,  a  straight  pulling  force  is 
directly  and  completely  sustained  by  the  lock,  and  the 
draft  is  entirely  from  this  point.  This  construction,  how- 
ever, while  it  relieves  the  pivotal  pin  and  transfers  the 
force  to  the  center  of  the  drawhead,  causes  an  increased 
strain  in  the  shank  of  the  knuckle,  to  withstand  which  a 
great  weight  of  metal  would  be  required. 

Fig.  7  shows  another  form  in  which  the  pivotal  pin  and 
lock  are  respectively  on  opposite  sides  of  the  center  or  line 
of  draft.  The  pulling  force  in  this  construction  acts  on 
both  sides  of  the  drawhead,  and  the  distribution  is  de- 
pendent upon  the  distance  which  the  lock  is  from  the  cen- 
ter line  and  the  angle  which  the  bearing  face  of  the  lock 
makes  with  this  line.  The  pivotal  pin  is  placed  back  in 
the  lugs  to  the  extreme  limit  permissible  for  proper  action 
of  the  coupler,  and  there  is  thus  secured  the  greatest  pos- 
sible thickness  of  metal  for  the  lugs  of  the  drawhead,  the 
pivotal  pin,  and  around  the  pivotal  hole  in  the  knuckle. 
This,  together  with  reduced  strains  produced  by  the  pull- 
ing force,  constitute  great  advantages  of  this  construction 
over  any  so  far  considered. 

Thus  far  the  action  of  pulling  forces  have  been  chiefly 
referred  to.  It  is,  however,  the  buffing  forces  which  cause 
the  severest  strains  to  which  a  coupler  of  this  type  is  ever 
subjected,  and  undoubtedly  effects  the  larger  proportion 
of  the  breakage  which  occurs.  It  is  generally  a  shock,  and 
the  most  difficult,  for  the  metal  to  withstand. 

Referring  again  to  figs,  i  and  5.  it  will  readily  be  seen 
that  the  strain  caused  by  a  buffing  force,  and  sustained  by 
the  pivotal  pin  decreases  (a)  as  the  angle  between  the  sur- 
face of  resistance  in  the  drawhead  and  the  line  of  action 
of  the  buffing  force  becomes  greater  also  ;  (fi)  as  the  sur-  ' 
face  of  resistance  approaches  nearer  the  line  of  action  of 
the  buffing  force,  and  that  it  will  be  a  minimum  when  the 
center  point  of  the  surface  of  resistance  is  exactly  on  the  [ 


line  of  action  of  the  buffing  force,  and  the  direction  of  this 
line  is  at  right  angles  to  the  surface.  Thus  in  figs,  i  and 
5  the  force  acting  on  the  pivotal  pin  is  represented  by  /  S. 
The  consequent  tendency  of  this  force  to  break  off  the 
pivotal  lugs  of  the  drawhead  is  in  the  former  case  much 
greater  than  in  the  latter  ;  therefore,  considering  both 
effects  of  the  pulling  and  buffing  forces,  the  construction 
shown  in  fig.  4  (the  buffing  resisting  surface  being  in  the 
same  position  as  in  fig.  5)  would  appear  to  possess  an 
evident  advantage  as  regards  strength  and  resisting  power 
over  either  those  of  figs,  i  or  5. 

Proceeding  to  the  case  illustrated  in  fig.  7,  we  have  the 
lock  moved  over  the  center  line  to  the  side  opposite  that 
in  which  is  located  the  pivotal  pin,  and  the  buffing  surface 
central  on  the  line  of  buffing  force.  The  parallelogram 
of  forces  shows  that  the  sum  of  the  forces  sustained  by  the 
lock  and  the  pivotal  pin  is  greatly  reduced,  and  that  by  a 
proper  direction  of  the  bearing  surface  of  the  lock  these 
forces  may  be  equalized.  The  force  acting  on  the  lock  is 
no  greater  than  that  which  occurs  in  the  construction 
represented  by  either  figs,  i  or  4,  and  the  force  on  the 
pivotal  pin  is  much  less.  The  pulling  force  is,  besides, 
more  equally  distributed  over  the  knuckle  and  drawhead, 
and  the  si/in  of  the  forces  acting  on  the  lock  and  pivotal 
pin  is  made  to  very  nearly  equal  the  pulling  force  ;  that  is, 
1/  closely  approai-'hes  the  minimum,  which  is  only  attain- 
able when  the  locking  surface  is  placed  perpendicular  to 
the  line  of  action  of  the  pulling  force.  But  to  maintain  an 
equal  distribution  ol  force  at  the  same  time,  at  the  lock 
and  pivotal  pin,  this  latter  condition  necessitates  the  lock 
and  pivotal  pin  being  equally  distant  from  the  line  of 
action  of  the  pulling  force,  and  this  is  impracticable  of 
application.  The  buffing  force  is  resisted  at  a  surface 
within  the  drawhead  on  the  line  of  action  of  the  force  and 
al  right  angles  thereto,  so  that,  as  before  explained,  no 
strain  is  caused  at  the  pivotal  pin.  Hence  the  condition 
ol  miniiiiiim  /oAz/ strain  on  the  knuckle  and  drawhead  is 
here  again  attained  in  the  case  of  a  buffing  force  as  it  was 
for  a  pulling  force,  for  it  at  all  times  equals  and  never 
exceeds  the  buffing  force  itself.  It  is  apparent  that  the 
necessary  form  of  knuckle  may  be  made  to  withstand  an 
immense  compressive  force,  and  that  this  quality  together 
with  the  advantages  of  increased  dimension  for  the  pivotal 
pin  and  the  reduced  strain  at  the  lock  and  pivotal  pin  for 
both  buffing  and  pulling  force,  especially  the  former,  com- 
bine to  constitute  a  construction  of  superior  strength  and 
endurance. 

This  latter  property  in  its  relation  to  construction  it  is 
now  proposed  to  examine. 

The  durability  of  a  coupler,  by  which  is  meant  the  length 
of  time  during  which  it  may  be  in  use  without  becoming 
disabled  from  breakage  or  wear,  is  dependent  upon  two 
things  :  first,  the  material  of  which  the  coupler  is  made, 
and  second,  the  construction  or  design. 

The  selection  of  a  proper  material  is  of  the  first  im- 
portance, and  is  a  subject  which  has  been  given  consider- 
able attention  by  both  manufacturers  and  users  of  auto- 
matic couplers,  but  its  discussion  in  reference  to  any 
coupler  IS  applicable  to  all  the  various  types  and  modifica- 
tions, and  is  not  within  the  scope  of  this  article. 

Construction  in  its  relation  to  strength  has  already  been 
considered,  and  it  now  remains  to  show  how  construction 
alone  modifies  the  effects  of  wear. 

Two  M.  C.  B.  couplers,  when  coupled  together  and 
locked,  cannot  come  apart  in  a  horizontal  direction  so 
long  as  the  lateral  movement  of  the  entire  coupler  or 
knuckle  alone  is  so  limited  by  the  heel  of  the  knuckle  of 
one  coupler  striking  against  the  guard  arm  of  the  other 
that  the  coupling  faces  of  the  knuckles  are  kept  in  contact 
by  a  pulling  force.  If,  however,  this  limit  is  exceeded, 
uncoupling  takes  place. 

Now  the  lateral  movement  increases  with  the  wear  on 
the  heel  of  Ihe  knuckle  or  guard  arm  of  drawhead  or  both, 
and  also  in  proportion  as  the  coupling  face  of  either  of  the 
knuckles  moves  outward  from  its  respective  drawhead. 
But  for  the  same  contour  lines  the  effect  produced  by  equal 
wear  on  either  the  knuckle  or  guard  arm  is  the  same  in  all 
forms  of  the  M.  C.  B.  coupler.  It  can  not  be  modified 
simply  by  construction  ;  and  as  it  is  relative  and  not  actual 
results  which  are  sought,  it  will  be  omitted  in  the  present 
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discussion.*  The  outward  movement  of  the  coupling  face 
IS  the  result  of  wear  at  each  or  all  of  three  |ioinls— viz., 
the  couplinj;  face  ilself,  the  bearing  face  of  the  lock  f  and 
the  pivotal  |)ln  or  bearing.  Again  the  effect  of  wear  at 
tne  coupling  face  of  the  knuckle  is  the  same  in  all  forms 
of  the  staled  coupler,  and  is  in  no  way  modified  by  con- 
struction, consequently,  for  the  reason  just  given,  it  will 
also  be  neglected. 

There  remains,  therefore,  for  consideration  the  effect  of 
wear  al  the  lock  and  the  pivotal  pin  and  its  bearings,  and 
it  will  be  shown  that  at  either  of  these  points  it  is  directly 
dependent  upon  the  design  or  construction  of  the  coupler, 
and  varies  in  amount  and  in  effect  according  to  Ihe  rela- 
tive positions  of  the  lock,  the  pivotal  point,  and  the  line  of 
action  of  the  pulling  force. 

The  wear  at  either  point  is  proportional  to  the  force  act- 
ing at  the  point  and  inversely  proportional  to  the  wearing 
surface,  and  it  is  in  the  direction  of  that  force.  The  effect 
of  wear  at  either  point  in  all  cases  is  to  cause  the  outward 
movement  of  the  coupling  face  of  the  knuckle,  but  the 
amount  and  direction  of  this  movement  are  dependent 
upon  the  relative  positions  of  the  lock  and  pivotal  point, 
as  will  be  subsequently  shown. 

By  inspection  of  the  diagrams  already  referred  to,  it  will 
be  seen  that  in  fig.  i  there  is  the  condition  for  greatest 
probable  wear  at  the  pivotal  pin,  while  in  fig.  5  there 
exists  the  condition  for  greatest  probable  wear  at  the 
lock,  and  in  tig.  7  the  total  of  the  probable  wear  at  the 
pivotal  pin  and  the  lock  is  very  nearly  reduced  to  the 
minimum. 

It  is  evident  that  the  outward  movement  of  the  coupling 
face  of  the  knuckle  caused  by  wear  at  the  lock  is,  in  each 
case,  inversely  proportional  to  the  distance  of  the  lock 
from  the  pivotal  pin  of  the  knuckle  ;  but  this  outward  move- 
ment caused  by  the  wear  at  the  pivotal  pin  varies  with  the 
position  and  direction  of  the  bearing  face  of  the  lock  rela- 
tive to  the  pivotal  pin  and  line  of  draught,  and  is  different 
in  every  case.     The  action  may  be  shown  by  diagram. 

Take,  for  example,  the  case  as  represented  in  fig.  i, 
and  let  fig.  2  represent  an  exaggerated  wear  at  the  pivotal 
pin.  This  wear  is  in  the  direction  of  the  line  .-/  O.  The 
first  effect  of  a  pulling  force  is  to  bring  the  knuckle  into 
the  position  shown  in  fig.  2  ;  that  is,  the  knuckle  is  made 
to  move  outward  in  the  direction  of  the  line  A  O  a.  dis- 
tance equal  to  the  wear  O  O  at  the  pivotal  pin,  so  that 
the  shank  is  drawn  away  from  the  bearing  face  of  the  lock 
the  same  distance.  The  second  effect  is  to  draw  the 
coupling  face  still  further  outward  until  Ihe  shank  of  the 
knuckle  is  brought  in  contact  with  the  lock  ;  and  the  final 
position  taken  by  the  knuckle  is  that  indicated  by  dotted 
lines  in  fig.  3,  the  normal  or  first  position  being  shown  by 
full  lines. 

In  the  instance  as  shown  by  fig.  4,  wear  at  the  pivotal 
pin  is  developed  as  in  the  previous  case  in  the  line  A  O, 
but  the  bearing  face  of  the  lock  is  parallel  to  the  line  of 
action  of  the  force  acting  on  the  pivotal  pin,  consequently 
a  pulling  force  simply  causes  the  knuckle  to  move  outward 
and  backward  in  that  direction  ;  and  the  shank  of  the 
knuckle  thus  moves  along  and  not  away  from  the  bearing 
face  of  the  lock  as  it  does  in  fig  i.  It  follows  that  for  an 
equal  wear  at  the  pivotal  pin  there  is  less  outward  move- 
ment of  the  coupling  face  of  the  knuckle. 

In  fig.  7  the  outward  movement  of  the  coupling  face  of 
the  knuckle  is  still  further  reduced  for  equal  wear,  for  as 
the  direction  of  the  wear  at  the  pivotal  pin  corresponds 
with  the  direction  of  the  line  .1  O.  the  first  effect  of  a  pull- 
ing force  is  that  represented  by  fig.  S,  and  the  final  posi- 
tion of  the  knuckle  is  shown  by  dotted  lines  in  fig.  g, 
where  the  full  lines  represent  the  normal  position.  In 
this  case  the  shank  of  the  knuckle,  instead  of  being  drawn 
away  from  the  bearing  face  of  the  knuckle,  is  forced  up 
against  it  and  held  so  that  by  this  action  the  coupling  face 
of  the  knuckle  is  thrown  forward  relative  to  its  first  or 
normal  position. 


*  Wear  may.  of  course,  be  Ereally  reduced  by  case  hardening  or  by  similar 
mean<,  and  also  bv  eccentrically  attaching  the  coupler  to  the  car  so  that  a 
pullinK  force  will  have  the  cflcct  of  causing  the  two  couplers  to  approach  each 
other  in  a  lateral  direction,  or,  as  it  were,  hug  together  and  thus  lorce  the 
knuckle  of  one  away  from  the  guard-arm  of  the  other. 

+  Anv  other  wear  on  the  lock  will  he  small  in  comp'rison  with  that  which 
takes  place  at  the  bearing  face,  and  will  not  be  considered. 


It  is  further  obvious  that  in  this  latter  construction  a 
wear  at  the  pivotal  pin  has  the  effect  of  causing  a  draft 
strain  at  the  coupling  face  of  the  knuckle  to  draw  this  end 
of  the  knuckle  toward  the  horn  or  guard  side  of  the  draw- 
head  and  in  a  direction  away  from  the  pivotal  pin,  so  that 
it  not  only  projects  beyond  the  normal  position  but  also 
becomes  more  inwardly  inclined. 

(to  be  co.ntinued.) 


ELECTRIC  LIGHTING  OF  CARS. 


The  Jura-Simplon  Railroad  Company,  in  Switzerland, 
has  for  some  time  been  trying  the  lighting  of  its  passenger 
cars  by  electricity,  with  so  much  success  that  a  number  of 
additional  cars  are  to  be  fitted  with  electric  lights,  and 
that  light  will  be  userl  in  all  new  cars  built  for  the  line. 

The  plan  adopted  by  this  company,  as  described  in  the 
Rezmc  lnter)ialionalc  de  l' Electricitt-.  is  the  storage  bat- 
tery system.  The  batteries  used  are  made  by  the  Socit^te 
Suisse,  at  Marly,  and  are,  it  is  believed,  of  the  lightest  type 
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yet  devised.  They  are  carried  in  a  case  placed  under  the 
Hoor  of  the  car,  each  car  being  entirely  independent  so  far 
as  lighting  is  concerned  ;  they  can  be  removed  and  re- 
placed entirely  from  the  outside.  The  box  or  case  lor  the 
batteries  used  in  the  ordinary  six-wheel  cars  of  the  road  is 
15.4  X  29.2  in.  in  size  and  19.3  in.  deep,  and  the  weight  of 
the  batteries  is  245  lbs.  These  cars  have  three  lights  of  to 
candle-power  each  and  two  of  8  candle-power  each,  be- 
sides a  5  candle-power  light  on  each  platform.  This 
makes  a  total  of  56  candle-power,  and  the  batteries  used 
will  keep  the  lights  burning  for  13  hours  without  renewal. 
In  the  cars  used  in  the  through  international  traffic  lights 
of  70  candle  power  are  provided,  and  in  these  cars  a 
heavier  battery  is  used,  which  will  last  for  20  hours'  con- 
tinuous lighting. 

The  lights  are  placed  in  the  roof  of  the  car,  generally 
directly  under  the  ventilators  ;  one  of  them  is  shown  in  the 
accompanying  cut.  In  this  a  is  the  incandescent  light  :  /', 
the  glass  globe  surrounding  it  ;  c,  the  top  and  reflector  ; 
(/  the  shade  ;  e,  the  disc  of  the  ventilator  ;  /,  the  arrange- 
ment for  opening  or  closing  the  ventilator  ;  g,  the  frame  ; 
h,  the  ventilator  chimney. 

The  wiring  of  the  cars  has  been  carefully  done  in  order 
to  secure  the  best  possible  insulation.  Some  trials  have 
been  made  of  an  arrangement  by  which  passengers  can 
regulate  Ihe  light,  but  the  results  have  not  been  favorable. 

So  far  as  it  has  gone,  the  results  have  been  favorable. 
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but  the  light  provided  is  hardly  sufficient  ;  the  substitution 
of  lamps  of  l6candle-povver  lor  those  ol  10  and  8  is  recom- 
mended ;  but  in  that  case  the  weight  of  the  storage  bat- 
teries must  be  considerably  increased. 


DETERIORATION  OF  CONDENSER  TUBES. 


A  Washington  correspondent  of  the  New  York  Times 
reports  a  curious  phenomenon  which  has  developed  on 
board  the  cruiser  Baltimore.     That  writer  says  : 


A  thin  ring  on  the  inside  had  the  color  and  appearance  of 
the  brass  of  which  the  lubes  were  originally  composed, 
but  outside  of  this  tlie  rest  of  the  tube  was  of  a  dull  copper 
color,  without  metallic  luster,  and  giving  the  impression 
of  fine  particles  of  some  material  deposited  from  a  solu- 
tion. 

The  whole  phenomenon  was  so  entirely  different  from 
the  usual  experience  with  condenser  tubes,  which  have 
generally  been  considered  indestructible  when  intelligently 
treated,  that  an  explanation  seemed  impossible.  One 
theory  was  that  the  deterioration  was  caused  by  having 
the  steam  inside  of  the  tubes  instead  of  outside,  as  has 
always  been  the  custom  in  the  United  States  Navy  ;  but 
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DESIGN   FOR   A   TRIPLE-EXPANSION   LOCOMOTIVE. 


The  deterioration  of  the  condenser  tubes  of  the  cruiser 
Ba/tiinore,  with  the  necessity  of  replacing  the  entire  lot,  has 
called  the  attention  of  the  Bureau  of  Steam  Engineering 
in  the  Navy  Department  to  a  phenomenon  which  is  cer- 
tainly curious,  and  for  which  there  has  not  thus  far  been 
an  explanation  advanced  which  has  received  general  ac- 
ceptance, or  which  is  even  entirely  plausible. 

The  Biil/imore's  condenser  is  of  English  design,  and 
carries  out  the  English  naval  practice  of  having  the  steam 
inside  of  the  tubes  and  the  refrigerating  water  outside. 
Owing  to  a  variety  of  causes,  the  space  around  one  of  these 
tubes  became  almost  solid  with  mud,  and  when  the  vessel 
arrived  at  Mare  Island  recently,  advantage  was  taken  of 
the  opportunity  to  remove  the  tubes  and  thoroughly  clean 
out  the  condenser. 

On  removing  the  tubes  there  was  nothing  in  their  ap- 
pearance to  indicate  that  there  was  anything  wrong  with 
them,  but  it  was  found  that  a  very  light  blow  would  break 
them  across.  This  led  to  a  careful  examination,  and  it 
was  found  that  all  the  tubes  were  in  this  condition.  They 
could  be  broken  across  the  knee  as  easily  as  a  small  stick. 
The  fracture  showed  a  complete  change  in  the  material. 


Fia.  3. — TRANsvEEas  Section. 


no  such  occurrence  has  been  reported  with  English  con- 
densers built  in  this  way;  and  inquiry  brought  out  the 
fact  that  a  condenser  of  this  pattern,  in  an  American  mer- 
chant vessel,  had  tubes  which,  after  fourteen  years  of  ser- 
vice, were  as  good  as  when  put  in. 

Another  theory  was  that,  as  no  such  trouble  had  ever 
been  encountered  while  the  shells  of  the  condensers  were  of 
cast  iron,  the  deterioration  was  consequent  upon  the  use 
of  brass  condenser  shells,  the  idea  being  that  the  tubes 
and  the  shell  were  sufficiently  far  apart  on  the  electrical 
scale  to  form  a  battery  in  which  the  tubes  were  the  posi- 
tive pole  and  were  attached,  the  zinc  in  them  being  dis- 
solved out.  This  theory  would  seem  quite  plausible  were 
it  not  {or  the  fact  that  on  the  Baltimore  and  some  other 
ships  copper  pipes  connected  with  the  condenser  have 
also  shown  marked  deterioration. 

As  far  as  can  be  learned,  there  has  been  trouble  on 
nearly  all  the  new  ships  with  the  copper  pipes  ;  and  this  is 
not  confined  to  the  American  Navy,  but  the  English  have 
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had  the  same  trouble.  A  correct  explanation  will  be  of 
great  interest  10  all  mechanical  engineers.  A  chemical 
analysis  of  some  of  the  defective  tubes  of  the  llal/imore  is 
now  in  progress,  and  when  it  is  completed,  it  may  throw 
some  light  on  the  subject. 


A  TRIPLE-EXPANSION  LOCOMOTIVE. 


The  accompanying  illustrations,  from  Industries,  show 
a  triple-dpaiision  locomotive  which  has  been  designed  for 
the  Northwestern  Railroad  of  lieloochistan  by  the  I'.ngineer 
of  the  road.  Mr.  John  Riekie.  The  road  is  of  5-ft.  6-in. 
gauge,  and  is,  we  believe,  an  extension  of  the  Northwest- 
ern of  India. 

The  boiler,  it  will  be  seen,  is  of  peculiar  construction. 
The  tire-box  is  of  the  ordinary  shape,  but  the  barrel  consists 
of  three  separate  cylinders  connected  to  the  outer  tire-box 
casing  at  the  rear  end,  and  to  the  smoke-box  at  the  front. 
The  upper  one  of  the  three  is  24  in.  in  diameter  and  is 
about  half  full  of  tubes  ;  the  two  lower  ones  are  21  in.  in 
diameter  and  are  filled  with  tubes.  There  are  130  tubes 
altogether,  ij  in.  in  diameter,  52  in  each  of  the  lower 
cylinders  andj26  in  the  upper  one.  The  fire-box  is  62  X  49} 
in.  inside. 

The  engine  is  carried  on  four  coupled  wheels  7  ft.  \\\  in. 
in  diameter  and  one  pair  of  leading  wheels  4  ft.  3  in.  in 
diameter.     The  total  wheel-base  is  16  ft.  2  in. 

There  are  three  cylinders  arranged  as  shown,  the  high- 
pressure  outside  on  one  side,  the  intermediate  on  the  other, 
and  the  low-pressure  in  the  center  ;  the  latter  is  connected 
to  a  crank  in  the  main  driving-axle.  The  steam  pipes  con- 
necting the  cylinders  are  apparently  intended  to  act  as  re- 
ceivers. A  special  pipe  and  valve  are  proviiled,  by  which 
steam  can  be  admitted  at  boiler  pressure  to  both  the  high 
pressure  and  intermediate  cylinders  at  once,  for  use  in 
starting  a  train.  The  valve  motion  is  of  the  hanging  link 
type,  and  each  cylinder  has  its  own  separate  eccentrics, 
links,  etc.,  as  shown. 

The  cylinders  are  14  in.,  20  in.,  and  28  in.  in  diameter 
and  26in.  stroke,  the  ratio  of  the  high-pressure  cylinder  to 
the  others  being  i  :  2,04  :  4.00. 

It  IS  not  stated  whether  this  locomotive  is  under  con- 
struction, or  whether  it  is  still  simply  a  design.  The  boiler 
pressure  at  which  it  is  to  work  is  not  given. 

♦- 

RUSSIAN  RAILROADS  IN  ASIA. 


The  Technical  Commission,  to  which  was  entrusted  the 
duty  of  deciding  on  the  final  location  of  the  Trans-Siberian 
Railroad,  has  decided  in  favor  of  the  line  which  was  de- 
scribed by  our  Russian  correspondent  in  the  articles  pub- 
lished in  the  Jourmal  some  time  ago.*  This  line  starts 
from  Zlatooust,  the  present  terminus  of  the  Samara-Oufa 
line,  and  will  pass  through  Omsk,  Nijni-Udinsk,  Irkoutsk, 
Krasnoiarsk,  and  around  the  southern  end  of  Lake  Baikal 
to  the  upper  waters  of  the  Amour,  and  will  then  follow 
that  river  and  its  chief  southern  affluent,  the  Oussouri,  to 
Grafskaia,  whence  it  will  run  nearly  due  south  to  \'ladi- 
vostdk.  The  total  length  is  about  4,900  miles,  but  nearly 
one-third  of  this  is  covered  by  river  navigation,  which  can 
be  used  to  supplement  the  sections  of  the  railroad  as  they 
are  built. 

The  western  section,  from  Zlatooust  to  Omsk,  traverses 
the  best  cultivated  and  most  thickly  inhabited  parts  of 
Siberia,  and  with  a  branch  to  Tomsk,  and  connections 
with  river  navigation  on  the  Obi  and  the  Irtish,  may  be 
expected  to  develop  a  considerable  business.  The  central 
section,  from  Omsk  to  Irkoutsk,  is  through  a  rough  and 
thinly  peopled  region,  and  but  little  trafTic  can  be  expected 
from  it  unless  the  building  of  the  road  leads  to  the  develop- 
ment of  its  mineral  resources. 

A  branch  which  will  doubtless  be  built  from  some  point 
near  the  southern  end  of  Lake  Baikal  to  Kiakhtawill  bring 
to  the  road  the  very  considerable  trade  with  China,  which 
is  all  done  through  Kiakhta,  and  is  now  carried  in  the  win- 
ter by  caravans  of  freight  sledges. 

On  the  western  end  the  Samara-Oufa  line,  which  is  the 
connecting  link  with  the  railroad  system  of  European  Rus- 

*  See  the  Railroad  and  Ekginhering  Journal  for  June,  Seplember,  No- 
vember and  December,  i8go,  Janiiarj*.  February,  March  and  Jiily,  i8gi. 


sia,  is  now  being  extended  from  Zlatooust,  its  present  termi- 
nus, a  distance  of  1 15  miles  to  Miask,  which  is  the  center  of 
the  gold  mines  of  the  Eastern  Oural.  The  beginning  of 
work  on  the  road  from  Vladivostok  on  the  Pacific  to 
Orafskaia  on  the  Oussouri  has  already  been  noted. 

It  may  be  added  that  the  engineers  are  now  making  a 
careful  study  of  the  more  important  river  crossings.  At 
several  of  those  car  ferries  will  be  established,  to  be  re- 
placed by  bridges  after  the  railroad  is  completed.  Some  of 
the  bridges  on  the  .Siberian  Railroad  will  rank  among  the 
great  engineering  works  of  the  world  ;  notably  the  cross- 
ings of  the  Tom,  the  Tobol,  the  Obi  and  the  Irtish  ;  and 
the  vvhole  line  is  the  most  important  railroad  work  now  in 
progress  anywhere  in  the  world. 

The  Russian  Trans-Caspian  Railroad,  which  was  orig- 
inally a  purely  military  line,  is  developing  gradually  a 
commercial  business  of  considerable  amount.  The  cara- 
van traffic  which  passed  through  Bokhara  and  Merv  has 
gone  to  the  railroad,  and  already  some  local  business  has 
sprung  up  from  the  Russian  settlements.  General  Annen- 
koff,  who  built  the  road,  and  who  is  an  engineer  of  no 
ordinary  ability,  saw  that  the  settlement  of  the  country 
depended  entirely  upon  irrigation,  and  the  works  planned 
by  him  are  now  being  carried  out.  The  Galodnaia  Steppe 
is  already  receiving  water  from  the  Sir-Daria,  and  work 
has  been  begun  on  a  canal  which  will  carry  the  waters  of 
the  Oxus  to  Bokhara  and  restore  the  ancient  fertility  of  the 
country  around  the  old  Tartar  city.  Some  irrigation 
works  on  the  imperial  domain  of  Bairam-Ali  are  nearly 
completed.  The  country  around  Pendjeh  is  also  to  be 
irrigated,  and  water  will  be  brought  from  the  Zarafshan 
and  the  Tchirtchick  to  Tashkent  and  Samarcand.  Works 
of  the  same  kind  for  the  oasis  about  Askhabad  are  designed, 
but  not  yet  begun.  In  fact,  the  improvements  there  and  at 
Sarakhi,  which  General  Annenkoff  planned,  will  not  be 
carried  out  until  the  sources  of  the  water  supply  in  the 
mountains  of  Khorassan  are  brought  fully  under  Russian 
control. 

The  Merv  oasis,  it  is  now  believed,  cannot  be  reclaimed 
to  any  extent,  owing  to  want  of  water  ;  and  the  town  of 
Merv  will  have  to  depend,  not  upon  the  surrounding  coun- 
try, but  upon  its  importance  as  a  trading  post  and  as  a 
strategic  point  in  the  event  of  operations  against  Afghan- 
istan and  India. 


A  SHORT  RULE  FOR  TRANSITION  CURVES. 


The  following  short  rule  for  laying  out"  these  curves  is 
submitted  by  Mr.  J.  F.  Ward,  who  claims  that  it  is  prac- 
tical, easy  and  sufficiently  correct  for  general  use  : 

TRANSITION    CURVES. 

Offset  P  C  as  desired  to  any  extent,  and  run  in  the  points 
of  circular  curve  as  usual,  with  chords  of  length  suited  to 


the  curvature  ;  then  measure  from  P  C  along  the  curve  to 
any  point  where  you  wish  to  connect  the  transition  curve, 
and  call  the  distance  T. 

Measure  the  ordinate  from  this  point  to  the  tangent,  and 
call  the  length  O. 

Find  £>  =  the  degree  of  curvature  of  the  circular  curve, 

then  —         ' —  =  L,  the  length  of  the   transition  curve 

measured  on  the  tangent. 

Having  L  and  O  given,  calculate  the  intermediate  ordi- 
nates  as  proportional  to  the  cubes  of  their  abscissae. 
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ENGLISH  SALOON  CARS. 


In  a  recent  paper  published  in  Glaser' s  Atuialcn.  Herr 
Bute  describes  a  number  of  the  special  saloon  or  drawing- 
room  cars  on   English  railroads.     Those  given  herewith, 


four-wheeled  trucks.  Unlike  the  first  one  shown,  it  has 
no  sleeping-room,  being  intended  for  short  journeys  only. 
In  the  plan,  fig.  4.  A  is  the  entrance  passage,  with  a 
door  at  each  end  ;  B  is  the  main  saloon,  provided  with  a 
sofa,  chairs  and  a  table  ;  C  is  a  room  for  attendants,  hav- 


ROYAL   SALOON   CAR,    LONDON   &   NORTHWESTERN    RAILWAY. 


like  nearly  all  the  others,  are  special  cars  intended  for  the 
use  of  distinguished  persons. 

Figs.  I  and  2  show  an  elevation  and  plan  of  the  cars 
constructed  for  the  use  of  the  Queen,  on  the  London  & 
Northwestern  Railroad.     These  are,  it  will  be  seen,  two 


ing  a  door  at  each  side  and  a  toilet-room,  D.  opening 
into  it  ;  £  is  a  private  toilet-room  opening  from  the  main 
saloon  ;  F  is  another  room  for  attendants,  also  provided 
with  outside  doors  and  a  toilet-room,  G. 

It   will   be   noticed   that  this  car  is  a  little  wider  and 


Fig-la- 


Fig-  4- 


ROYAL    SALOON    CAR,    GREAT   WESTERN    RAILWAY. 


si.\-wheeled  carriages,  with  a  sort  of  vestibule  arrange- 
ment which  makes  them  practically  one  when  in  use. 
Each  of  the  cars  is  30  ft.  long  over  all  and  7  ft.  wide. 

In  the  plan  A\%  a.  day  saloon  or  sitting-room,  having  a 
door  on  each  side  ;  B  is  the  bedroom  or  night  saloon,  pro- 
vided with  two  beds  or  couches  ;  C  is  a  saloon  for  the 
ladies-in  waiting,  which  also  has  a  door  on  each  side  ;  D 
is  a  compartment  for  servants,  also  provided  with  outer 
doors;  is  is  the  Queen's  toilet-room  ;  i^ /' are  toilet-rooms 
for  the  attendants.  The  cars  are  of  the  construction 
usually  adopted  for  English  passenger  coaches,  the  under- 
frame  being  of  iron  ;  the  car-body  is  of  oak,  pine  and  teak, 
and  the  finish  is  in  mahogany. 

Figs.  3  and  4  show  a  car  lately  built  for  the  Queen  at 
the  Great  Western  Railroad  shops  at  Swindon.  This  car 
is  43  ft.  long  and  8  ft.  10  in.  wide  ;  it  is  carried  on  two 


higher  in  the  middle  than  at  the  ends.  The  main  saloon 
is  15  ft.  9  in.  X  8  ft.  4  m.  inside.  This  car  also  has  an 
iron  under-frame  and  wooden  body. 

Other  saloon  cars  differ  from  those  described  chiefly  in 
having  seats  for  a  greater  number  of  persons  provided, 
and  in  their  finish,  which  is  somewhat  plainer. 


STRENGTH   OF   PINE  TIMBER. 


Some  reference  has  heretofore  been  made  to  the  impor- 
tant timber  tests  which  the  Forestry  Division  of  the  De- 
partment of  Agriculture  is  now  conducting.  The  circular 
given  below  shows  the  results  of  one  of  these  tests  : 

Among  the  investigations  of  timber  which  for  the  last 
six  months  have  been  carried  on  by  the  Forestry  Division, 
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as  describeil  in  Circular  No.  7,  one  series  of  tests  was  in- 
stituted to  (leterniinc  the  cffctt  whicli  the-  practice  of  gatii- 
ering  resinous  matter  for  the  manufacture  of  turpentine 
and  naval  stores  from  the  longleaf  pine  of  the  South  may- 
have  upon  the  strength  of  the  timlier  of  trees  subjected  to 
this  practice. 

The  gathering  of  resin  is  done  by  cutting  a  recess  (box) 
into  the  foot  of  the  tree,  which  is  called  "  boxing"  the  tree, 
and  then  scarring  ichipping)  the  trunk  above  tlie  box,  in- 
creasing the  size  of  the  scar  from  year  to  year.  From 
this  scar  the  semi-liquid  resin  exudates  and  drains  into 
the  box  ;  this  process  is  continued  for  four  years,  and  then 
the  trees,  lessening  in  yield,  are  abandoned. 

The  current  public  belief  has  been  that  the  limber  of 
these  "  boxed  "  trees,  sometimes  called  "  turpentine  tim- 
ber," is  deteriorated  by  the  process.  Not  only  is  its  dura- 
bility, in  which  this  species  excels,  believed  to  be  lessened, 
but  also  its  strength,  and  hence  its  value  in  the  market 
has  been  considerably  reduced. 

Since  annually  from  500,000  to  750,000  acres  of  this  pine 
are  boxed,  involving  in  this  assumed  deterioration,  at  the 
lowest  estimate,  1,000,000,000  ft..  B.  M.,  of  lumber,  a  con- 
siderable loss  in  values,  counting  by  millions  of  dollars, 
is  thereby  incurred. 

As  far  as  durability  is  concerned,  there  seems  little 
doubt  that  the  withdrawal  of  the  resinous  matter,  which 
furnishes  protection  against  the  penetration  of  water  and 
seems  also  to  have  antiseptic  properties,  reduces  the 
capacity  to  withstand  rot  at  least  in  some  parts  of  the 
tree  ;  the  portion  near  the  scar,  where  the  resin  accumu- 
lates, of  course  becomes  more  durable.  But  it  did  not 
seem  reasonable  that  the  strength  in  general  should 
suffer.  The  tests  conducted  in  the  test  laboratory  at  St. 
Louis,  in  charge  of  Professor  J.  B.  Johnson,  give  counte- 
nance to  the  important  conclusion,  that  "  turpentine" 
timber  seems  to  possess  greater  strcui^th  tluin  timber  from 
unboxed  trees. 

Although  the  tests  and  examinations  of  this  series  are 
not  yet  completed,  and  further  study  will  perhaps  necessi- 
tate modifications  of  this  general  statement,  the  economic 
importance  of  the  discovery  seemed  to  call  for  immediate 
preliminary  publication,  especially  since  the  investigation 
had  to  be  interrupted  for  lack  of  funds  and  may,  therefore, 
not  be  continued  for  some  time,  delaying  verification  and 
fuller  conclusions. 

The  mean  of  115  tests  of  boxed  timber,  and  of  133  tests 
of  unboxed  timber  shows  the  following  results  : 


Tensile  strength 

Compressive  strength  endwise 

Cross-breaking  strength 

Modulus  of  elasticity 

El.istic  resilience 

C'mpr'ssive  str'gth  acr'ss  g'n 
Shearing  strength 


Boxed  Timber. 


15,485  lbs.  per  sq.  in. 

6,935  lbs.  per  sq.  in_ 

11,118  lbs.  per  sq.  in. 

1,694,000  lbs.  per  sq.  in. 

2.76  lbs.  per  cu.  in. 

1,122  lbs.  per  .sq.  in. 

6.^6  lbs.  per  sq.  in. 


Unboxed  Timber. 


16,429  Ibl.  per  sq.  in. 

5,661  lbs.  per  sq.  in. 

9,333  lbs.  per  sq.  in. 

1,800,000  lbs.  per  sq.  in. 

1.92  lbs.  per  cu.in. 

85s  lbs.  per  sq.  in. 

653  lbs.  per  sq.  in. 


A  detailed  account  of  the  experiment  will  be  published 
later,  when  tests  and  examinations  are  fully  completed.  It 
is  here  intended  only  to  give  the  basis  upon  which  the 
above  conclusion  is  stated. 

The  test  material  was  collected  at  Wilson's  Station, 
Alabama, consistingof  eight  treeswhich  had  been  boxed  and 
abandoned  five  years,  and  11  treeswhich  had  been  worked 
for  the  last  time  during  the  past  season.  These  trees  lur- 
nished,  besides  some  50  disks  for  physical  examination, 
20  logs  for  tests.  From  these  1 1 5  test  pieces  for  each  kind 
of  test  were  prepared.  For  comparison  40  logs  from  11 
unboxed  trees,  collected  at  Wallace  and  Thomasville,  Ala- 
bama, furnished  133  test  pieces  for  each  kind  of  test. 

It  having  been  established  as  a  law  that  strength  changes 
with  the  amount  of  seasoning,  it  became  necessary  to  estab- 
lish the  ratio  of  change  due  to  seasoning  in  the  boxed  tim- 
ber (which  had  been  tested  green),  by  special  tests  on  25 
sticks  taken  from  corresponding  positions  in  the  tree  which 
were  seasoned.  Then  the  tests  on  all  the  green  sticks  were 
corrected  for  20  per  cent,  moisture,  corresponding  to  the 
moisture  percentage  of  the  unboxed  timber.  The  results 
are  exhibited  in  condensed  form  in  the  accompanying  table. 


Since  among  the  unboxed  specimens  there  were  quite  a 
number  from  higher  positions  in  the  tree  than  those  of  the 
boxed  specimens,  which  were  mainly  taken  at  a  height  of 
7  to  33  ft.  above  ground,  a  selection  was  made  of  the 
results  of  15  tests  made  on  sticks  of  nearly  like  position  and 
diameter  ot  tree,  both  boxed  and.  unboxed.  In  this  com- 
parison the  numerical  value  of  the  difference  is  naturally 
reduced,  but  not  the  general  tendency,  namely,  to  show 
that  "  turpentine"  timber,  while  exhibiting  less  tensile  and 
shearing  strength,  is  tougher  than  that  from  unboxed  trees, 
and  has  greater  compressive  and  cross-breaking  strength. 
At  the  same  time  it  may  be  slated  that  turpentine  timber 
proved  itself  harder  to  work,  the  resin  collecting  in  spots 
gumming  up  the  tools. 

The  possibility  of  Haws  in  experiments  of  this  kind  makes 
it  proper  to  caution  against  full  acceptance  of  the  results 
until  further  verified.  Especially  is  it  desirable  to  extend 
the  investigations  into  the  higher  portions  of  the  tree,  for 
while  no  deterioration  seems  to  take  place  near  the  scar  of 
the  tree,  perhaps  because  the  resinous  juices  are  drained 
in  that  direction,  it  is  possible  that  the  wood  of  the  higher 
portions  of  the  tree  may  be  changed,  either  for  worse  or  for 
better.  There  has  not  been  time  yet  to  study  the  physical 
changes  which  have  taken  place  in  the  different  parts  of 
the  tree  due  to  the  boxing. 

We  feel,  however,  justified  to  maintain  that  the  claimed 
inferiority  of  turpentine  timber  in  strength  does  not  exist. 

Information  regardini;  authenticated  cases  of  practical 
observation  on  this  point  is  solicited  by  the  Division. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


{Continued /rem  pagt  135.) 


Realizing  the  utter  insufficiency  of  man  power,  or  of 
any  known  primary  motor,  some  inventors  have  designed 
flying  screws  to  be  worked  by  new-fangled  motors.  Of 
these  was  the  apparatus  of  Pomh  &=  de  la  Pause,  pro- 
posed in  1871,  and  shown  in  fig.  30.    The  sustaining  screw 


Fic.  30.— POMfes   &  DE   LA   PAUZE— 1871. 


was  inclined  so  as  to  obtain  an  oblique  ascent,  and  appears 
to  have  been  adjustable.  The  steering  was  to  be  done  by 
a  rudder,  and  the  whole  was  to  be  worked  by  a  gunpow 
der  motor.  The  first  requisite,  therefore,  was  to  perfect 
the  gunpowder  engine.  It  is  not  known  how  much  was 
accomplished  toward  this  ;  but  the  flying  apparatus  was 
never  built. 

The  next  year  (1872)  M.  Renoir,  a  member  of  the 
French  Society,  proposed  an  apparatus  consisting  of  two 
aerial  screws  placed  side  by  side  in  the  same  horizontal 
plane,  but  with  shafts  capable  of  being  moved  out  of  the 
vertical,  in  order  to  secure  movement  in  both  directions. 
They  were  to  be  driven  by  steam,  and  to  rotate  in  op- 
posite directions  ;  and  M.  Renoir  computed  that  the  axis 
of  rotation  would  have  to  be  inclined  11  in  order  to  ob- 
tain a  horizontal  course.  Also,  that  lo  produce  satisfac 
tory  forward  speed,  the  additional  power  required  would 
be  but  10  per  cent,  of  that  required  for  sustaining  the 
weight.  Aside  from  the  main  question  of  the  motor,  which 
was  left  in  abeyance,  the  important  thing  to  ascertain  was 
the  best   form  of  sustaining  screw,  in  order  to   get  the 
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utmost  support  with  the  least  expenditure  of  power  ;  so 
the  succeeding  year,  M  Renoir,  having  studied  the  results 
obtained  by  M.  Fillet  with  a  concave  screw  "^  in  a  series 
of  experiments  beginning  in  1S48,  tried  some  experiments 
of  his  own  with  a  screw  provided  with  a  return  llange  or 
turned  edge,  to  prevent  the  centritugal  escape  of  the  air, 
of  which  he  gave  an  account  in  the  Aeronaute  for  April, 

1873- 

He  drove  his  screw  by  man  power,  and  claimed  that  the 
results  showed  that  a  force  of  one  horse  power  could  sus- 
tain, by  means  of  his  screw,  a  weight  of  165  lbs.  ;  but  Mr. 
Bennet,  in  giving  an  account  of  these  experiments  to  the 
Aeronautical  Society  ot  Great  Britain,  in  1874,  gave  a 
somewhat  different  account,  and  said  : 

Two  years  ago  M.  Renoir,  a  member  of  ihe  French  So- 
ciety, experimented  wilh  a  screw  15  ft.  in  diameter,  witti  which, 
by  the  action  of  his  feet,  he  was  able  to  lift  a  weight  of  26  lbs. 
The  screw  was  two  bladed,  with  an  increasing  pitch,  the  angle 
of  inclination  being  3°  at  the  front  edge  of  the  blade  and  in- 
creasing to  30°  at  the  back  edge.  The  two  blades  cover  the  en- 
tire area  of  the  screw,  and  have  a  deep  rim  suspended  from 
them  to  prevent  the  air  being  driven  from  the  circumference  by 
centrifugal  force.  M.  /vV«»;'r  estimated  the  power  he  developed 
was  about  one  fifth  of  a  hotse  power  ;  but  this  was  considered 
by  the  members  of  the  French  Society  present  at  the  experi- 
ment to  be  considerably  below  the  real  power  exerted.  As  the 
screw  was'driven  by  the  feet,  after  the  manner  of  a  velocipede, 
the  body  being  in  a  good  position  for  exerting  its  maximum 
effort,  tfie  power  developed  was  undoubtedly  nearly  one  hotse 
power.  A  man  running  up  a  pair  of  staiis  is  able  for  a  few 
seconds  to  exert  two  horse  power,  and  mounting  a  ladder  placed 
vertically,  by  the  help  of  his  hands,  an  ordinary  man  can  do  the 
work  of  \)i  horse  power.  These  facts  have  been  determined 
by  experiment. 

While  on  the  subject  of  the  form  of  screws,  it  may  be 
well  to  call  the  attention  of  those  who  may  desire  to  study 
the  subject  further  to  an  article  upon  "  Propulsors,"  by 
M.  Croce  Spinelli  (the  same  gentleman  who  lost  his  life  in 
the  scientific  balloon  ascension  of  the  Zenith),  which  will 
be  found  in  the  yleronante  (or  April,  1870,  and  to  another 
by  the  same  author  on  "  A  Screw  with  Variable  Pitch"  in 
the  Aeronaute  for  November,  1871.  Also  to  the  remarks 
on  screws  by  Mr.  Wenham  in  the  first  and  second  reports 
of  the  Aeronautical  Society  of  Great  Britain,  and  to  those 
of  Mr.  Tluvnas  iMoy,  in  the  fourth  report  of  the  same  so- 
ciety.    He  evidently  knew  what  he  was  talking  about. 

In  1872  Mr.  Wenliam  proposed  a  method  for  varying 
the  pitch  of  the  screw,  which  may  be  found  in  the  report 
ol  the  British  Aeronautical  Society  of  that  year.  The 
blades  were  to  be  made  of  some  fabric,  one  edge  being 
attached  to  a  cross  arm,  which  was  made  fast  to  the  shaft 
of  the  screw.  The  other  edge  of  the  fabric  was  fastened 
to  another  cross  arm,  so  arranged  as  to  be  placed  in  any 
position  on  the  shaft,  and  firmly  fixed  in  such  position.  A 
coiled  spring  was  to  keep  the  two  cross  arms  apart,  and 
thus  maintain  the  fabric  tightly  stretched.  If  the  adjust- 
able arm  be  placed  precisely  in  line  with  the  fixed  arm, 
then  the  blade  is  parallel  with  the  shaft,  and  by  moving 
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the  adjustable  arm  to  one  side  more  or  less,  the  pitch  can 
be  made  anything  desired. 

The  next  experiments  on  screws  were  tried  in  1877,  by 
M.  Dicuaide,  formerly  Secretary  of  the  French  Aeronauti- 
cal Society,  and  the  well-known  F.ngineer  and  Patent  At- 
torney, whose  clever  chart  has  furnished  (by  permission) 

♦  Aeronaute,  March,  1870. 


almost  all  the  illustrations  contained  in  these  articles. 
His  apparatus  is  shown  in  fig.  31.  It  consisted  of  two 
pairs  of  square  vanes  set  at  various  angles  to  the  line  of 
motion,  so  as  to  vary  the  pitch,  and  rotated  in  contrary 
directions  by  gearing.  The  power  was  furnished  by  a 
double  cylinder  steam-engine  connected  with  the  boiler  by 
a  flexible  hose,  and  the  lifting  power  of  the  screws  could 
be  accurately  weighed  by  simply  putting  the  apparatus  on 
a  scale. 

The  results  of  the  experiments  seemed  to  show  "  that 
this  double  screw  could  not,  in  consequence  of  the  losses 
of  power  due  to  Ihe  gearing,  exert  a  lifting  force  greater 
than  that  of  26.4  lbs.  per  horse  power."  This  agrees 
closely  with  the  results  of  the  experiments  of  Giffard  with 
a  single  screw  ;  he  having  found  that  6  horse  power  would 
lift  with  a  screw  165  lbs,  at  the  rate  of  3.28  ft.  per  second, 
or  say  27.5  lbs.  per  horse  power,  from  which  he  deduced 
the  conclusion  that  the  aerial  screw  gave  out  but  18  per 
cent,  of  the  power  exerted  to  drive  it. 

The  next  apparatus  to  be  noticed  was  not  experimented 
with,  so  far  as  the  writer  has  ascertained,  but  was  a  pro- 
posal of  great  oddity  and  originality  patented  in  1877  by 
M.  Melikoff.  Engineer  and  graduate  of  the  school  of  the 
"  Ponts-et-Chaussc-es."  It  is  shown  in  fig.  32,  and  con- 
sisted in  a  sort  of  screw  parachute  composed  of  "  two 
hyperbolic  paraboloids  united   by  their  concavities  into  a 
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sort  of  cone  or  pyramid  with  a  rectangular  base  in  projec- 
tion." This  was  to  be  furnished  with  a  series  of  zones, 
shown  in  section  in  the  figure,  to  act  upon  the  air  ;  and 
this  arrangement,  the  one  resembling  a  spear-head  in  the 
figure,  was  expected  to  screw  itself  up  into  the  air  and  to 
act  as  a  parachute  in  coming  down.  It  was  to  be  rotated 
by  a  gas  turbine,  consisting  of  eight  curved  chambers,  into 
each  of  which  charges  of  the  vapor  of  ether  mixed  with  air 
were  to  be  successively  exploded  by  an  electric  spark,  and 
the  charges  allowed  to  expand  in  doing  work.  The  sur- 
faces were  to  be  kept  cool  l)y  melting  ice  and  by  heating 
the  resulting  water.  This  ice  and  the  supply  of  ether 
were  to  be  carried  in  the  recipient  shown  just  below  the 
parachute,  the  turbine  being  shown  lower  down  ;  this 
motor  was  expected  to  work  also  an  ordinary  screw  with 
three  arms,  geared  on  a  short  axle,  from  which  screw 
horizontal  propulsion  was  expected.  Below  all  is  shown 
the  car  for  the  operator. 

M.  i1/<V//!(?^ designed  his  apparatus  to  carry  up  one  man, 
and  estimated  its  total  weight  at  374  lbs.  Of  this  the  ap- 
paratus proper  was  to  absorb  108  lbs.,  the  gas  turbine  was 
to  weigh  92  lbs.,  its  supplies  for  one  hour  were  to  amount 
to  40  lbs.,  and  the  operator  was  to  be  of  134  lbs.  weight. 
The  rotating  surface  was  to  measure  87  sq.  ft.  in  area, 
thus  giving  a  proportion  of  4.3  lbs.  to  the  sq.  ft.,  which 
seems  entirely  too  small,  although  claimed  to  be  calculat- 
ed from  the  tables  of  air  pressures  given  by  Tliihaitlt. 
The  turbine  was  to  be  of  4  horse  power,  being  thus  esti- 
mated to  weigh  23  lbs.  per  horse  power,  and  it  was  to 
consume  per  horse  power  per  hour  2i.2,  lbs.  of  ether  and  8.7 
lbs.  of  ice  for  cooling  the  parts,  thus  showing  a  slight  dis- 
crepancy from  the  aggregate  of  40  lbs.  of  supplies  esti- 
mated as  required  for  one  hour. 

The  apparatus  as  a  whole  is  scarcely  worth  experiment- 
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ing  with,  and  has  been  chiefly  described  because  of  its 

oddity  ;  but  the  weight  and  power  of  the  projected  gas  tur- 
bine seem  to  have  been  worked  ou;  with  some  care,  and  it 
might  be  worth  while  to  take  the  subject  up  again,  in 
order  to  ascertain  whether  it  is  practicable  to  construct  a 
rotary  gas  motor  weighing  as  little  as  23  lbs.  to  the  horse 
power. 

The  next  experiment  to  be  noticed  was  tried  by  M.  Cas- 
/<■/,  a  mechanical  engineer,  in  1878.  He  wanted  to  deter- 
mine the  amount  of  mechanical  w^ork  required  to  sustain 
a  motor  in  the  air,  and  built  the  apparatus  shown  in  fig. 
a.  It  consisted  of  eight  double  screws  rotated  in  opposite 
directions    by  a    double-cylinder  compressed-air   engine, 


Fig.  33.— CASTKL— 1878. 

mounted  upon  wheels  and  fed  with  compressed  air  through 
a  long,  very  light  rubber  hose.  The  weight  of  the  whole 
apparatus  was  49  lbs.,  of  which  22  lbs.  was  in  the  screws 
and  their  machinery.  The  screws  were  3  93  ft.  in  diame- 
ter, and  weighed  1.32  lbs.  each. 

Experiments  were  repeatedly  tried,  but  they  came  to  an 
early  ending  by  the  apparatus  rising  upon  the  air,  taking 
a  sheer,  and  smashing  itself  against  the  wall  of  the  room. 
M.  Cash'/  did  not  publish  the  results  accomplished  in  the 
way  of  lifting  a  measured  number  of  pounds  per  horse 
power  developed  ;  but  he  stated  that  he  "  no  longer  had 
the  confidence  which  he  once  possessed  in  screws  as 
future  instruments  of  aviation.  Elastic  surfaces  with  an 
alternating  action  to  impart  vibratory  motion  to  the  air 
now  seem  preferable  to  screws  to  solve  the  problem  of 
aerial  navigation  with  an  apparatus  heavier  than  the  air." 
He  estimated  from  an  examination  of  the  muscles  of  birds 
and  of  the  amount  of  work  which  those  muscles  were  able 
to  give  out,  that  the  bird  in  full  flight  expended  not  more 
than  24  toot-pounds  per  minute  for  each  pound  of  his 
weight,  so  that  a  bird,  if  he  weighed  220  lbs.,  would  only 
expend  a  maximum  of  0.16  horse  power. 

Now,  we  have  already  seen  that  the  average  power  of 
a  man  is  0.13  horse  power,  and  that  although  he  weighs 
less  than  220  lbs.,  he  cannot  fly  with  wings  by  his  muscu- 
lar efforts,  so  that  the  estimate  must  be  erroneous. 

M.  Casttt  proposed  to  build  a  petroleum  motor  to  drive 
his  proposed  wing  apparatus,  but  he  probably  found  him- 
self unable  to  keep  within  the  necessary  limits  of  weight. 

A  simpler  apparatus  than  M.  Cas/c-l's  accomplished 
much  better  results,  for  in  the  same  year  (1878)  Professor 
Forlaiiini,  an  Iialian  civil  engineer,  launched  into  the  air 
the  second  steam  apparatus  which  has  flown  with  its  con- 
tained supply  of  steam  ;  the  first  having  been  that  of  Mr. 
Phillips,  already  described.  Fig.  34  shows  the  flying 
screw  arrangement  experimented  with  by  M.  Fortanini. 

It  is  composed  of  two  double-bladed  screws,  of  which 
the  lower  one  is  rigidly  fixed  to  the  steam-engine,  while 
the  upper  one  rotates  ;  the  result  being  that  the  lower 
screw  furnishes  a  fulcrum  upon  the  air,  while  the  upper 
one  furnishes  the  ascending  power.  The  whole  apparatus 
thus  slowly  rotates  upon  its  own  axis  ;  but  this  feature, 
which  would  be  very  objectionable  in  a  really  navigable 
apparatus,  could  be  eliminated  by  rotating  both  screws  in 
inverse  directions. 

The  upper  screw  was  worked  by  a  double  cylinder  steam 
engine  of  '4  horse  power,  supplied  with  steam  from  super- 
heated water  contained  in  a  depending  hollow  globe  after 
the  manner  of  the  well-known  fireless  locomotive,  the  initial 
pressure  being  some  120  to  160  lbs.  per  sq.  in.  It  was  the 
original  design  of  M.  Forlanini  to  send  up  his  apparatus 
with  a  steam  boiler  attached,  fired  by  200  minute  alcohol 


flames  ;  but  this  proved  loo  heavy  to  be  lifted  by  the  ma- 
chine, and  he  substituted  ihe  hollow  globe,  tested  to  an 
internal  pressure  of  225  lbs.  [)er  sq.  in.,  which,  being  Iwo- 
tliirds  filled  with  water,  is  simply  laid  upon  a  fire  until  the 
desired  pressure  is  obtained  ;  when,  on  being  withdrawn, 
the  throttle-valve  which  admits  steam  to  the  cylinders  is 
opened,  and  the  apparatus  rises. 

It  has  been  repeatedly  tested,  and  its  best  performance 
seems  to  have  been  to  rise  to  a  height  of  42  ft.  and  to  re- 
main 20  seconds  in  the  air.  M.  Forlanini  expressed  Ihe 
intention  of  following  it  up  with  an  improved  apparatus, 
of  which  he  had  the  design,  and  with  an  engine  ot  2  horse 
power  ;  but  it  js  stated  that  he  has  not  had  the  leisure  to 
carry  out  this  intention. 

The  total  weight  of  the  original  apparatus  was  7.7  lbs., 
and  the  aggregate  area  of  the  screws  was 21.5  sq.  ft.,  thus 
giving  a  bearing  surface  of  about  2.8  sq.  ft.  per  pound. 
The  weight  of  the  steam-engine  proper  was  3.52  lbs.  and 
that  of  the  screws  1.32  lbs.  The  hollow  globe,  charged 
with  water,  weighed  2.20  lbs.,  and  the  steam-gauge  and 
connections  weighed  o  44  lbs.  more,  leaving  0.22  lbs.  for 
other  accessories.  It  will  be  noticed  that  the  engine,  the 
boiler  and  Ihe  gauge  weigh  about  80  per  cent,  of  the 
whole,  which  proportions  could  not  be  expected  to  obtain 
in  a  navigable  apparatus  ;  but,  on  the  other  hand,  a  larger 
steam-engine  and  boiler  would  weigh  less  in  proportion  to 
its  power  than  Ihe  minute  one  thus  experimented  with,  in 
which  steam  was  very  wastefully  used  in  consequence  of 
the  relatively  very  large  proportion  of  radiating  surfaces. 

M.  Forlanini  designed  a  self-generating  steam  boiler, 
which  he  expected  to  weigh  but  13.2  lbs.  per  horse  power  ; 
but  it  is  not  known  to  have  been  constructed. 

This,  then,  is  the  best  that  has  hitherto  been  done  with 
steam.  A  model  screw  machine  weighing  7.7  lbs.  has 
risen  42  ft.  into  the  air  and  flown  for  20  seconds,  but  with- 
out taking  up  a  self-generating  steam  boiler.     The  power 


Fig.  34.— forlanini— 1878. 

developed  ranged  from  7,800  to  10,850  foot  pounds  per 
minute,  and  the  total  weigh!  sustained  was  at  the  rate  of 
26.4  lbs.  per  horse  power. 

Some  time  about  the  year  1880  Mr.  Edison— ihe  great 
Edison— at  the  instance  of  Mr.  James  Gordon  Bennett, 
made  some  preliminary  experiments  to  promote  aerial 
navigation.  He  began  very  judiciously  by  trying  to  ascer- 
tain what  could  be  done  with  the  aerial  screw  as  a  pro- 
peller. For  this  purpose  he  is  reported  to  have  placed  an 
electric  motor  of  10  (?)  horse  power,  connected  with  a  ver- 
tical shaft  surmounted  with  rotating  vanes  upon  a  platform 
scale,  and  to  have  connected  it  by  a  wire  with  a  source  of 
electric  power— the  object  being  to  ascertain  how  much 
the  whole  could  be  lightened  by  the  action  of  the  vanes 
upon  the  air. 

He  rigged  upon  the  shaft  first  one  kind  of  propeller,  and 
then  another,  until  he  had  tried  all  that  he  could  think  of  ; 
the  best  being  a  two-winged  fan  with  long  arms. 

He  is  reported  as  saying  that  the  best  results  obtained 
were  to  lighten  the  apparatus  some  four  or  five  pounds  of 
its  total  weight  of  160  lbs.,  but  the  amount  of  power  de 
veloped  is  not  stated.  This  must  have  been  quite  small, 
and  Mr.  Ellison  must  have  been  unfortunate  in  his  selec- 
tion of  the  screws  to  be  tried,  for  we  have  seen,  by  tfie 
experiments  of  others,  that  a  motor  of  10  (if  it  was  really 
this)  horse  power  ought  to  lift  260  lbs.  It  is  no  wonder 
that  he  is  reported  as  saying  that.  "  the  thing  never  will 
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be  practicable  until  an  engine  of  50  horse  power  can  be 
devised  to  weigh  about  40  lbs." 

It  is  understood  that  somewhat  similar  experiments 
were  tried  by  Mr.  Dudgeon,  the  celebrated  maker  of 
hydrauhc  jacks.  He  tested  the  lifting  effect  of  various 
forms  of  screws  when  rotated  by  steam  power,  and,  like 
Mr.  Edison,  he  stopped  in  disgust  when  he  found  how 
small  was  the  lift  in  proportion  to  the  power  expended. 

There  may  have  been  other  experiments  with  lifting 
aerial  screws  in  the  United  Stales,  but  they  have  not  come 
to  the  knowledge  of  the  writer.  In  point  of  fact,  such 
aerial  devices  do  not  seem  to  have  received  much  attention 
from  inventors,  and  there  have  been  but  few  patented  pro- 
posals therefore  in  the  United  States. 

In  [876  a  patent  was  taken  by  Mr.  IVard.  of  San  Fran- 
cisco, for  an  aerial  vessel  in  which  the  supporting  and  the 
propelling  power  was  to  be  furnislied  by  a  series  of  fan 
blowers.  The  fans  furnishing  the  support  were  placed  on 
horizontal  shafts  and  the  exhaust  opened  downward,  so  that 
the  reaction  would  act  against  the  force  of  gravity,  while 
the  fans  which  produced  the  horizontal  motion  were  also 
arranged  on  horizontal  shafts  at  the  rear,  the  air  being 
conducted  to  them  through  a  duct  from  the  front,  and  ex- 
haust being  to  the  rear,  so  that  the  reaction  would  force 
the  vessel  forward. 

In  1877  Mr.  IVarJ  took  out  further  patents,  in  which 
the  apparatus  was  somewhat  modified,  but  the  general 
principles  remained  the  same.  It  is  believed  that  he  tried 
some  experiments  ;  but  no  record  of  them  has  been  met 
with  by  the  writer,  and  a  letter  to  the  inventor  has  re- 
mained unanswered. 

The  same  idea,  but  in  a  modified  form,  has  quite  lately 
(1892)  been  patented  by  Mr.  Walker,  of  Texas  ;  and  per- 
haps experiments  will  be  tried  to  test  the  lifting  effect  of 
air  blasts  under  favorable  circumstances  ;  but  as  the  effi- 
ciency of  a  screw,  when  used  as  a  fan,  is  stated  at  only  35 
per  cent.,  while  its  efficiency  as  a  propeller  is  stated  at  70 
per  cent.,  it  seems  a  question  whether  air  blasts  can  be 
advantageously  used  in  aerial  navigation. 

It  may  be  pointed  out  here  that  there  is  a  considerable 
difference  between  the  fan  blower  and  the  screw  propeller 
— a  difference  which  should  be  more  thoroughly  under- 
stood by  inventors.  The  most  efficient  fan  blower  is  a 
machine  which  will  produce  the  strongest  current  of  air 
with  any  given  expenditure  of  power.  The  best  screw 
propeller  is  the  machine  which  will  produce  the  least  cur- 
rent. If  a  screw  propeller  could  be  so  arranged  that  it 
would  not  put  the  air  in  motion  at  all,  then  there  would  be 
no  "  slip,"  and  the  machine  would  be  as  efficient  as  a  loco- 
motive running  on  a  dry  rail,  in  which  case  all  the  power 
is  expended  upon  the  vehicle.  In  the  case  of  a  fan  blower, 
or  in  the  case  of  a  steamboat  moored  to  the  wharf,  and 
with  its  engines  in  operation,  all  of  the  power  is  expended 
in  moving  the  fluid.  It  is  all  wasted  in  slip.  In  the  case 
of  the  steamboat  advancing  through  the  surrounding  fluid, 
or  of  the  aerial  machine,  if  it  ever  gels  under  way,  a  part 
of  the  power  is  expended  in  putting  the  craft  in  motion  and 
another  part  in  putting  the  fluid  in  motion,  and  the  latter 
power  is  inefficient;  it  is  the  "slip."  The  best  screw, 
therefore,  is  the  one  which  shall  expend  the  greatest  part 
of  the  applied  force  upon  the  craft  and  the  least  upon  the 
fluid.  It  is  the  screw  which  will  create  as  little  move- 
ment as  possible  in  the  fluid  in  which  it  operates. 

In  1879  Mr.  Quinhy  patented  a  device  consisting  of  two 
sets  of  screw-like  sails,  one  set  to  raise  the  machine  and 
the  other  to  propel  it.  The  drawing  shows  a  light  frame- 
work with  two  screws,  each  with  two  blades  of  fabric, 
one  set  on  a  vertical  mast,  and  the  other  upon  an  inclined 
mast.  The  screws  were  to  be  tlriven  through  rope  gear- 
ing by  some  source  of  power. 

In  the  same  year  Mr.  Greenough  also  patented  an  ap- 
paratus, which  should  better,  perhaps,  be  noticed  under  the 
head  of  aeroplanes,  but  which  differed  from  this  type  by 
having  lifting  screws  imbedded  in  the  surface  of  the  aero- 
plane, in  order  to  obtain  a  lifting  action  upon  first  getting 
under  way,  after  which,  by  sailing  at  an  angle,  both  sus- 
taining and  propelling  effect  could  be  obtained  from  the 
screws,  with,  however,  the  possible  addition  of  a  vertical 
screw  to  give  increased  forward  motion.  This  inventor  is 
understood  to  have  tried  some  preliminary  experiments  of 


details,  and  as  a  result  thereof  to  be  awaiting  the  develop- 
ment of  a  light  motor  before  undertaking  to  realize  his 
conception  upon  a  navigable  scale. 

In  1S85  Mr.  Foster  patented  an  air  ship  consisting  of 
two  screws,  four-bladed,  side  by  side,  on  separate  verti- 
cal shafts,  which  latter  can  be  thrown  at  an  angle  by  rea- 
son of  a  flexible  portion  connecting  with  the  main  driving 
shaft,  so  that  the  thrust  may  both  lift  and  propel  the  ap- 
paratus. The  main  shaft  was  to  be  driven  by  the  feet  of 
an  operator  sitting  below  and  half  way  between  the  two 
screws.  These  screws  are  apparently  some  8  ft.  in  diame- 
ter, and  the  man  power  relied  upon  is  evidently  inade- 
quate, so  that  it  is  quite  safe  to  say  that  if  the  apparatus 
was  ever  tried  it  did  not  succeed  in  rising. 

(TO    BE   CONTINUED.) 


THE  INTERIOR    LINE    ALONG   THE  ATLANTIC 
COAST. 


The  following  statement,  compiled  by  Mr.  John  C. 
Trautwine,  Jr.,  from  the  notes  of  Captain  S.  C.  McCorkle, 
[or  \.he  Proceedings  of  the  Engineers' Club  of  Philadelphia, 
shows  how  far  the  way  for  the  interior  or  land-locked  line 
from  New  York  to  Florida  is  already  prepared. 

Briefly  outlined,  the  route  from  New  York  City  to 
Charleston  would  pass  through  Raritan  Bay  and  up  the 
Raritan  River  to  New  Brunswick,  N.  J.  ;  through  the 
Delaware  &  Raritan  Canal  to  Bordentown,  N.  J.  ;  down 
the  Delaware  River  to  Delaware  City  ;  through  the  Dela- 
ware &  Chesapeake  Canal  to  Chesapeake  Bay  ;  down  this 
bay  to  Norfolk,  Va.  ;  from  Portsmouth  (opposite  Norfolk) 
up  Southern  River  and  through  the  Albemarle  &  Chesa- 
peake Canal,  North  Landing  River,  Currituck  Sound,  a 
short  canal  and  the  North  River,  into  Albemarle  &  Pam- 
lico Sounds  ;  and  thence  through  Core  Sound  to  Beaufort 
and  Moorhead  City,  N.  C.  ;  thence  by  sheltered  inlets,  on 
which  some  work  would  be  required,  to  Cape  Fear  River, 
N.  C.  ;  and  from  this  point,  by  a  series  of  streams  and 
bays  and  sheltered  inlets,  aided  by  canals,  existing  and 
contemplated,  to  Charleston,  S.  C. 

From  New  York  to  Beaufort  and  Moorhead  City,  N.  C, 
the  route  is  already  open  to  vessels  drawing  7  ft.,  except 
that  some  little  dredging  would  be  required  at  Piney 
Point,  in  Core  Sound,  between  Pamlico  Sound  and  Beau- 
fort. 

The  "  Bight"  inside  Cape  Lookout  shoal,  near  Beau- 
fort, is  said,  by  Captain  D.  A.  French,  of  the  Lighthouse 
tender  Laurel,  to  be  "  a  splendid  harbor  with  any  wind 
wind  in  18  ft.  of  water." 

From  Moorhead  City  to  near  Bogue  Inlet,  25  miles,  the 
least  depth  shown  on  the  charts  is  2.5  ft.,  but  there  are 
much  greater  intervening  depths.  From  Bogue  Inlet  to 
New  River  Inlet,  15  miles,  there  are  channels  through  sea 
marsh,  but  their  depth  has  not  yet  been  ascertained. 
From  New  River  Inlet  through  Old  Topsail  Inlet  to  the 
western  end  of  Myrtle  Sound,  50  miles,  the  route  passes 
through  a  series  of  bays  and  sounds,  giving  a  nearly  con- 
tinuous water  passage  ;  but  only  a  few  soundings  have 
here  been  made. 

From  Myrtle  Bay  a  canal  about  2.5  miles  long  would 
have  to  be  cut  through  low  ground  to  the  channel  of  the 
Cape  Fear  River. 

The  total  distance  from  Moorhead  City  to  the  Cape  Fear 
by  this  route  would  be  about  92.5  miles.  Being  all  inside, 
it  would  avoid  the  shifting  sand-bars  of  the  North  Carolina 
coast,  and  the  dangerous  navigation  around  Cape  Lookout 
and  Cape  Fear  ;  and  judging  from  the  success  of  the  Albe- 
marle &  Chesapeake  Canal,  there  is  every  reason  to  believe 
that  it  would  remain  in  permanent  and  active  operation. 

From  the  Cape  Fear  River  at  Soulhport  (formerly  Sniith- 
ville),  N.  C,  to  Charleston,  S.  C,  there  is  an  outside  route 
of  about  125  miles,  with  14  ft.  mean  low  water  over  the 
bar  at  the  port  at  each  end.  This  was  formerly  the  mail 
route  ;  and  the  steamers,  allhough  very  frail  and  of  small 
power,  were  very  successful. 

The  inside  route,  about  140  miles  long,  between  the 
same  two  points,  would  pass  up  Elizabeth  River  to  Hickory 
Point,  whence  a  canal  two  miles  long  would  have  to  be  cut 
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through  swampy  land  to  water  communication  with  Loclt- 
wooil's  Folly.  Sh.illotte  Inlet  and  Little  River  Inlet.  Be- 
tween Little  River  Inlet  and  Morrill's  Inlet,  a  distance  of 
30  miles,  is  a  low,  Hat,  swampy  district,  which  would  have 
to  be  specially  surveyed,  and  jirobably  some  canaling 
would  be  reiiuired. 

From  Morrill's  Inlet  to  fieorgetown,  S.  C,  there  is 
water  communication.  Between  Georgetown  and  Cape 
Romain  River  two  short  canals  may  be  necessary,  one  of 
which  (the  U.  S.  canal)  has  been  partially,  if  not  fully, 
constructed. 

From  Cape  Romain  River  to  Long  Island,  ?■/<;  Bull's 
Bay  and  following  the  creeks,  there  is  water  all  the  way, 
but  some  straightening  and  dredging  will  doubtless  be  re- 
quired. From  Long  Island  to  Charleston  there  is  water 
communication,  but  the  depth  is  not  known. 


tected  by  the  arrangement  of  the  coal  bunkers.  Outside 
of  this  there  is  no  armor  except  that  on  the  conning-tower 
and  the  gun  shields. 

The  armament  consists  of  two  9.2-in.  22-ton  guns, 
placed  on  the  upper  deck,  on  center-pivot  mounts,  one  for- 
ward and  one  aft  ;  ten  6-in.  rapid-fire  guns,  on  center- 
pivot  mounts,  six  on  the  upper  deck  and  four  in  casements 
on  the  main  deck.  All  these  guns  are  protected  by  shields 
of  6-in.  compound  armor  plates.  The  secondary  battery 
includes  twelve  6-pdr.  and  four  3-pdr.  rapid-fire  guns  and 
seven  fire-barrel  Nordenfelt  guns.  There  are  also  four 
torpedo-lubes,  two  opening  above  and  two  below  the 
water-line. 

The  ship  has  a  full  equipment  of  electric  lights,  includ- 
ing search-lights.  She  is  provided  with  artificial  ventila- 
tion, water  condensers  and  all  the  usual  appliances. 


THE    FIRST-CLASS   CRUISER    "EDGAR, 


BRITISH    NAVY. 


There  always  has  been  an  inland  passage  between 
Charleston  and  Fernandina.  Before  the  building  of  the 
Savannah  &  Charleston  Railroad,  the  mail  and  passengers 
bound  south  were  always  carried  by  boat  from  Charleston 
to  Savannah  ;  and  the  steamboats,  after  touching  at  Sa- 
vannah, proceeded  to  Fernandina,  etc. 

Captain  McCorkle  holds  that  the  advantages  of  inland 
navigation  along  our  whole  Atlantic  and  Gulf  coast  are  of 
the  first  importance  ;  and  the  object  of  this  paper  is  to 
bring  the  matter  before  the  public  in  a  substantial  shape. 
Both  the  Government  and  syndicates  undertake  large  sur- 
veys that  do  not  promise  a  tithe  of  the  advantages  that 
would  accrue  to  a  large  number  of  the  people  of  these 
United  States  from  this  great    water  connection. 


THE  ENGLISH  FAST  CRUISER  "EDGAR." 


The  engraving  given  herewith  shows  the  Edgar,  one  of 
the  latest  type  ot  first-class  fast  cruisers  built  for  the  Eng- 
lish Navy.  The  ship  was  built  at  Devonport.  and  the  en- 
gines have  been  built  by  the  Fairfield  Ship-building  & 
Engineering  Company,  of  Glasgow,  and  have  just  received 
their  trials. 

The  Edgar  is  an  unarmored  cruiser,  and  her  general 
dimensions  are  :  Length,  360  ft.  ;  beam,  60  ft.  ;  mean 
draft,  23  ft.  9  in.  ;  displacement,  7.350  tons.  She  is  of 
steel,  with  a  double  bottom,  and  has  a  protective  deck  ex- 
tending the  entire  length,  and  varying  from  2  in.  to  5  in. 
in  thickness.     The  engines  and  boilers  are  further  pro- 


There  are  two  screws,  each  driven  by  a  vertical  triple- 
expansion  engine,  with  cylinders  40  in.,  59  in.  and  88  in. 
in  diameter  and  51  in.  stroke.  The  condensers  are  of 
brass,  and  are  placed  alongside  of  the  engines.  There  are 
circulating,  bilge  and  feed  pumps  driven  by  separate  en- 
gines. There  are  also  small  engines  for  starting  and  re- 
versing the  main  engines. 

Steam  is  supplied  by  four  double-ended  boilers  16  ft.  in 
diameter  and  18  ft.  long,  each  with  eight  corrugated  fur- 
naces 3  ft.  9  in.  in  diameter,  and  one  single-ended  boiler 
12  ft.  It  in.  in  diameter  and  9  ft.  3  in.  long,  having  three 
furnaces.  The  total  grate  area  is  868  sq.  ft.,  and  the  heat- 
ing surface  25.411  sq.  ft.  ;  the  ratio  of  grate  area  to  heat- 
ing surface  is  i  :  29.26.     The  working  pressure  is  155  lbs. 

The  coal  capacity  is  850  tons  on  normal  displacement, 
which  gives  the  ship  a  cruising  range  of  about  3,000  knots 
at  full  speed  and  of  10,000  knots  at  a  lo-knot  speed. 

On  the  trial  trips  the  engines  of  the  Edgar  developed 
10,178  H.P.  with  natural  draft.  With  forced  draft,  on  a 
four  hours'  trial,  they  averaged  13,101  H.P.,  and  gave  the 
ship  an  average  speed  of  20  97  knots  an  hour.  The  boil- 
ers gave  much  more  satisfactory  results  than  in  some  other 
ships  lately  tried,  showing  no  signs  of  weakness  under 
forced  draft.  The  artificial  draft  is  on  the  closed  stoke- 
hold system. 

The  cruisers  of  which  the  Edgar  is  a  type  are  lighter 
vessels  than  the  .VVa/  York  of  our  own  Navy,  having  no 
armor  belt.  They  might  rather  be  classed  with  the  fast 
cruiser  No.    12,   having   nearly  the  same   displacement. 
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although  they  are  30  '<•  shorter.  The  Edgar,  moreover, 
has  only  two  screws,  and  about  two-thirds  the  engine 
power  of  No.  12.  The  Edgar's  armament  is  also  some- 
what heavier  in  calil)cr.  as  the  9.2  in.  guns  are  heavier 
than  any  No.  12  will  carry.  The  two  ships  will  have  about 
the  same  cruising  range,  but  No.  12  is  expected  to  be  the 
faster  boat. 

The  Edgar  has  two  masts,  with  fore-and-aft  rig  ;  there 
are  no  fighting  tops.  She  is  a  very  handsome  vessel  in 
appearance,  the  lines  being  fine,  while  the  ship  is  free 
from  the  various  erections  on  the  upper  deck  with  which 
some  of  the  French  cruisers  are  disfigured. 


ROLLING  STOCK  FOR  NEW  ZEALAND  RAIL 
ROADS. 


In  the  accompanying  illustrations,  for  which  we  are  in- 
debted to  liiiiiis/rits,  figs,  i  and  2  show  the  type  of  loco- 
motive designed  by  Mr.  J.  P.  Maxwell  for  the  New  Zea- 
land Government  Railroads.     A  perspective  view  of  the 


The  valve-gear  is  outside,  and  is  of  the  Walschaert  type. 
Balanced  valves  are  used. 

The  frames  are  of  steel  /i  in.  thick,  3  ft.  0%'  in.  apart, 
and  the  bogie  frames  are  of  the  ordinary  bar  type.  All 
the  wheels,  with  the  exception  of  the  drivers,  which  are 
flangeless,  are  fitted  with  a  water  service,  which  is  in  con- 
stant use,  and  has  given  excellent  results.  Two  pairs  of 
wheels  are  fitted  with  (iresham  &  Craven's  sanding  ap- 
paratus. Care  has  been  taken  to  reduce  as  far  as  possible 
the  time  and  labor  which  constant  attention  to  lubrication 
necessitates,  and  where  possible  all  working  parts  are  sup- 
plied from  oil  reservoirs,  so  situated  that  the  syphons  can 
easily  be  drawn  when  lubrication  is  not  required,  while 
the  cylinders  are  fed  from  a  sight-feed  lubricator  placed 
in  the  cab.  Piston  rods  and  valve  spindles  are  provided 
with  metallic  packing.  Two  inliux  injectors  are  carried, 
one  on  each  tank,  the  waste  water  being  carried  down  to 
the  ash-pan. 

The  ash-pan  is  fitted  with  perforated  doors  and  damp- 
ers. The  smoke-box  requires  no  special  mention,  except 
that  the  chimney  (which  is  in  one  piece),  the  smoke-box 
front,  and  door  are  of  cast  iron. 
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BOX   CAR   FOR   NEW   ZEALAND   GOVERNMENT   R.\ILROADS. 


engine  was  given  in  the  February  number  of  the  Journal, 
page  82  ;  and  some  account  of  the  railroads  themselves 
was  also  given  in  the  March  number,  page  113.  The 
roads  are  of  3  ft.  6  in.  gauge. 

The  engine,  which  was  built  at  the  shops  at  Christ- 
church,  New  Zealand,  under  charge  of  Locomotive  Super- 
intendent T.  F.  Rotherham,  is  intended  to  work  a  light 
traffic  at  moderate  speeds  over  heavy  grades.  It  has  six 
driving  wheels,  a  two-wheeled  truck  forward  and  another 
at  the  rear  end,  and  is  arranged  to  run  in  either  direction 
without  turning.  Water  is  carried  in  two  side  tanks,  and 
coal  in  a  box  on  the  foot  plate. 

The  boiler  is  of  Lowmoor  iron  plates  -,',;  in.  thick,  the 
barrel  being  42  in.  in  diameter.  The  fire-box  is  of  the 
Belpaire  type,  and  the  inside  fire-box  is  of  copper.  The 
working  pressure  is  160  lbs. 

The  driving  wheels  are  3934  in.  in  diameter,  and  are 
spaced  4  ft.  3  in.  apart,  the  total  fixed  wheel-base  being  8 
ft.  6  in.  The  distance  from  center  of  forward  drivers  to 
forward  truck  is  7  ft.  ;  from  rear  drivers  to  rear  truck, 
6ft.  gin.,  making  the  total  wheel-base  22  ft.  3  in.  The 
trucks  are  of  the  swing-bolster  type,  with  28;<-in.  wheels 
and  outside  bearings.  The  springs  of  the  forward  drivers 
and  the  front  truck  are  equalized,  as  are  those  of  the  four 
rear  drivers  and  the  rear  truck. 

~  The  cylinders  are  14  in.  in  diameter  and  20  in.  stroke  ; 
they  are  placed  outside,  with  the  steam-chests  on  top. 


The  brake  gear  on  these  engines  is  worthy  of  notice.  It 
can  be  applied  either  by  hand  or  steam,  both  acting  on 
one  and  the  same  lever.  A  single  adjusting  nut  only  is 
required,  and  one  great  advantage  in  this  gear  lies  in  the 
fact  that  a  new  block  may  be  placed  on  any  one  wheel 
without  necessarily  renewing  the  others,  and  without 
needing  any  adjustment. 

This  engine  has  been  working  for  some  time  over 
grades  as  high  as  160  ft.  t«  the  mile,  and  curves  of  330  ft. 
radius,  some  of  these  being  reverse  curves,  and  the  work- 
ing load  up  this  incline  is  125  tons,  exclusive  of  its  own 
weight.  The  weight  of  this  engine,  with  tanks  and  bunk- 
ers full  and  in  complete  working  trim,  is  36  tons,  distribut- 
ed as  follows  :  5,"/  tons  on  each  truck  axle,  leading  and 
trailing,  and  8"<  tons  on  each  coupled  axle. 

The  car,  shown  in  figs.  3,  4  and  5,  is  an  eight-wheel  box 
car  of  the  American  pattern.  It  is  of  a  class  built  espe- 
cially to  carry  meat.  It  is  30  ft.  long  over  all  ;  7  ft.  2  in. 
extreme  width  ;  6  ft.  10  in.  wide  outside  box,  and  5  ft.  11 
in.  inside,  the  side  sheathing  being  double.  It  is  6  ft.  1  in. 
high  in  the  clear,  inside.  The  trucks  are  20  ft.  between 
centers  ;  each  has  four  26-in.  wheels,  the  axles  being 
spaced  4  ft.  6  in.  apart. 

The  stock  cars  are  of  very  similar  construction,  the  only 
difference  being  that  they  have  open  siding  and  different 
doors.  The  sheep  cars  are  provided  with  a  second  deck. 
Small  four-wheel  cars  are  chiefly  used  for  ordinary  freight. 
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THE  UNITED  STATES  NAVY. 


The  experiments  on  cellulose  have  been  carried  out  at 
the  Indian  Head  proving  ground.  They  consisted  in  fir- 
ing projectiles  through  boxes  or  tanks  lilled  with  cellulose 
and  then  submerging  the  tanks  in  water,  the  object  being  to 
test  the  extent  to  which  this  material  will  protect  the  sides 
of  a  vessel  when  pierced  by  shot.  One  of  the  cases  was 
lilled  with  the  material  in  the  ordinary  way  ;  in  the  other 
the  cellulose  was  packed  in  small  water-proof  bags.  The 
results  have  not  yet  been  reported. 

The  new  cruiser  Raleit^h  was  to  be  launched  at  the 
Norfolk  Navy  Yard  March  31.  The  RaU-igh  is  an  un- 
armoreil  steel  twin-screw  cruiser,  300  ft.  long,  42  ft.  wide, 
18  ft.  mean  draft  and  3,083  tons  displacement.  The  other 
cruiser  of  this  class,  the  Cincinnati,  is  under  construction 
at  the  New  York  Navy  Yard. 

I  r  is  not  probable  that  many  new  ships  will  be  author- 
ized by  Congress  this  year.  The  Senate  Naval  Committee 
has  reported  in  favor  of  building  two  new  battle  ships,  two 
coast  defense  vessels,  five  light  draft  gunboats  and  light 
torpedo-boats  ;  but  the  House  Committee's  bill  as  pre- 
pared only  authorizes  one  new  ship,  an  armored  cruiser 
of  the  same  type  as  the  A'cw  York.  The  result  may  be  a 
compromise,  but  it  does  not  seem  likely  that  much  addi- 
tion will  be  made  to  the  House  plan. 

The  E.  W.  Bliss  Company  in  Brooklyn,  N.  Y.,  which  is 
making  the  auto-mobile  torpedoes  ordered  by  the  Navy 
Department,  will  begin  the  delivery  during  the  present 
month,  and  it  is  stated  that  there  will  be  no  delay  after 
that  in  completing  the  contract. 

Gener.\l  Bkrdan  has  submitted  to  the  House  Commit- 
tee on  Naval  Affairs  plans  for  a  vessel  260  ft.  in  length,  40 
ft.  beam,  and  about  2,400  tons  displacement,  to  be  armed 
with  an  enormous  submarine  gun  carried  in  the  bow  below 
the  water-line.  His  vessel  is,  in  effect,  a  gigantic  torpedo- 
boat,  and  his  object  is  to  destroy  a  ship  by  running  his 
vessel  as  close  to  it  as  possible  and  firing  under  water. 
The  plan  is  not  altogether  a  new  one.  The  proposed  ship 
bears  some  resemblance  to  the  Ericsson  submarine  boat, 
and  General  Berdan  himself  has  been  trying  to  draw  atten- 
tion to  it  for  a  number  of  years  past. 

« 

VENTILATING  THE  BALTIMORE  TUNNELS. 


The  Pennsylvania  Railroad  Company,  at  the  suggestion 
of  Mr.  George  C.  Wilkins,  General  Agent,  has  decided  to 
establish  a  system  of  tunnel  ventilation  in  connection  with 
the  tunnels  of  the  Company  in  Baltimore.  Mr.  William  H. 
Brown,  Chief  Engineer  of  the  Pennsylvania  Railroad  sys- 
tem, has  made  an  examination  of  the  difficulties  to  be 
overcome,  and  plans  have  been  prepared  for  the  necessary 
appliances.  It  is  proposed  to  erect  a  ventilating  stack  and 
fan  midway  over  eaclURf  the  long  sections  of  the  Balti- 
more &  Potomac  and  the  Union  Railroad  tunnels.  The 
fans  will  be  operated  by  electricity  from  a  central  power- 
house, located  near  the  North  Avenue  end  of  the  Bolton 
Yard.  This  power-house  will  be  40  x  60  ft.  in  area.  It 
will  be  a  neat  brick  structure,  with  one  end  of  timber  cov- 
ered with  corrugated  sheet  iron,  so  that  this  end  can  be 
removed  and  the  building  enlarged  if  necessary.  The 
plant  will  include  an  engine,  four  boilers,  a  generator  and 
the  necessary  electrical  apparatus.  The  currents  for  the 
operation  of  the  fans  will  be  conducted  by  wires,  which 
can  be  run  through  the  tunnel  or  above  ground  to  the  ven- 
tilating shafts.  From  this  central  power-house  it  is  also 
intended  to  light  the  tunnels  by  electricity. 

The  ventilation  will  be  accomplished  by  building  a  slant- 
ing subway  8  ft.  wide  by  16  ft.  high  from  the  side  of  the 
tunnel,  near  its  top,  to  the  foot  of  the  ventilating  stack, 
which,  on  account  of  the  heavy  foundation  necessary,  will 
be  located  at  the  side  of  the  tunnel.  At  the  foot  of  the 
stack  a  huge  fan  fashioned  like  the  blades  of  a  steamboat 
propeller  will  be  revolved  on  a  vertical  shaft,  creating  a 
strong  draft  toward  the  top  of  the  stack.  The  vacuum 
created  at  the  middle  of  the  tunnel  will  cause  the  smoke 


and  gas  to  be  drawn  from  the  ends  of  the  tunnel  to  its 
middle,  and  out  of  the  top  of  the  stack.  The  stacks  are  to 
be  too  ft.  high  and  18  ft.  square.  They  will  be  ornament- 
ed with  panclings  of  brick,  and  with  belt  courses  of  terra 
cotta  and  covered  with  a  top  coping  of  light-blue  stone. 
Adjoining  each  stack  a  small  ornamental  brick  house  will 
be  erected  for  the  storage  of  oil  and  materials  used  in 
operating  the  system. 

Owing  to  the  smoke  and  gas  being  thrown  off  at  such  a 
great  height,  and  also  by  reason  of  the  fan  being  practi- 
cally noiseless,  through  the  use  of  electricity,  the  disagree- 
able features  are  reduced  to  a  minimum,  so  that  the  per- 
sons living  near  the  stacks  will  be  subject  to  very  little 
annoyance.  By  this  system  it  is  said  the  tunnel  will  be 
cleared  of  smoke  and  gas  in  less  than  two  minutes  after 
the  passage  of  a  train,  so  that  when  another  train  enters 
the  tunnel  will  be  clear.  The  car  windows  will  not  have 
to  be  closed  as  at  present,  and  the  feeling  of  suffocation 
now  experienced  in  passing  through  the  tunnel  will  be  ob- 
viated. 

-» 

THREE-RAIL   TURNOUTS  FOR  DOUBLE  GAUGE 
TRACKS. 


By  James  K.  Geddes,  C.E. 

(Copyriglit,  1892,  by  M.  N.  Forney.) 

A  LARGE  percentage  of  the  railroad  mileage  of  this 
country  is  now  standard  gauge,  and  much  of  the  remain- 
ing mileage  will  before  long  be  changed  to  the  standard. 

In  many  foreign  countries,  however,  especially  in  Mexi- 
co and  in  the  Central  and  South  American  States,  the 
gauges  of  the  railroads  are  far  from  uniform,  with  but  lit- 
tle apparent  inclination  to  better  the  state  of  affairs  as  the 
many  new  lines  are  projected  and  built. 

Thus,  in  Chili  the  following  are  the  railroad  gauges, 
with  mileage,  as  given  in  Poor's  Manual  for  1890— viz.: 

Gauge  2  ft.  6  in.   miles  operated 273 

'•       3  ft-  31  in.     "  "        56 

3  ft.  6  in.       "  "        185 

"       4  ft.  2  in.       "  "        98 

4  ft.  8i  in.     "  "        390 

"       5  ft.  6  in.       "  "        747 

not  given       "  "        474 

Some  of  the  other  South  American  States  have  nearly  or 
quite  as  great  a  diversity. 

In  1885,  of  the  railroads  of  the  world,  74  per  cent,  of 
the  mileage  was  of  4  ft.  8i  in.  gauge,  and  26  per  cent,  of 
other  gauges. 

Even  in  this  country  there  are  many  mountain  and  local 
lines  that  will  not  warrant  a  change  of  gauge  till  there  is 
a  radical  change  in  the  volume  of  traffic. 

These  lines  for  the  most  part  (as  to  mileage)  of  3  ft.  or 
of  meter  gauge  commonly  have  at  least  one  terminus  at 
some  point  reached  by  the  standard  gauge,  and  the  trans- 
fer of  freight  and  passengers  from  the  one  to  the  other  is 
commonly  a  matter  of  much  expense  and  annoyance. 
More  particularly  is  this  the  case  where  the  narrow-gauge 
line  forms  a  branch  of  some  standard-gauge  line. 

To  facilitate  such  a  transler  of  business,  it  is  now  com- 
mon to  lay  a  third  rail  on  the  tracks  in  terminal  yards,  so 
that  narrow  and  standard-gauge  rolling  stock  can  be  used 
in  such  yards  in  common. 

To  lay  such  a  third  rail  necessitates  the  putting  in  of 
three-rail  turnouts  ;  such  turnouts  are  expensive,  both  in 
the  cost  of  the  frogs  and  other  switch  fixtures,  as  well  as  in 
the  labor  required  in  putting  them  in.  Creditable  prac- 
tice requires  that  at  least  two  of  the  frogs  in  a  complete 
three-rail  turnout  should  be  curved  to  suit  the  respective 
alignments  of  the  main  track  and  the  turnout.  Every 
change  in  the  radius  of  the  turnout  curve  or  in  the  align- 
ment of  the  main  track  of  course  necessitates  the  use  of  a 
different  set  of  frogs.  Likewise  a  different  set  must  be 
used  when  the  turnout  is  to  the  right  or  to  the  left,  or 
when  the  switch  is  a  trailing  or  a  facing  switch,  even 
though  the  respective  alignments  remain  the  same. 

Thus  a  turnout  from  a  tangent  to  the  right  requires  a  dif- 
ferent set  of  frogs  from  a  like  turnout  to  the  left ;  and  a  facing 
switch  from  a  tangent  requires  a  different  set  from  that  of  a 
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trailing  switch,  thougii  the  frog  numbers  may  be  the  same  ; 
in  a  way  analogous  to  the  manner  in  which  a  glove  for  the 
right  hand  is  different  from  one  for  the  left  hand. 

While  the  problems  connected  with  three-rail  turnouts 
are  quite  simple,  and  readily  calculated  by  the  use  of  plane 
trigonometry,  they  are  commonly  confusing  from  the  large 
number  of  cases  that  present  themselves. 

It  is  the  purpose  in  this  paper  to  discuss  the  manner  of 
the  ready  solution  of  such  problems  as  are  likely  to  be 
presented  to  the  engineer.  To  this  end  formulas  for  such 
cases  are  deduced,  and,  to  further  simplify  the  matter, 
numerous  numerical  examples  are  given.  From  the  formu- 
las and  numerical  examples  thus  given,  it  is  believed  that 
the  engineer  may,  without  difficulty,  find  just  what  he  may 


Letting  Z)  equal  the  chord  deflection,  or  twice  the  throw, 
C,  the  length  of  chord  required,  and  R,  the  radius,  Henck 

(Prob.  l8j  shows  that  d  =  —,  whence  we  have  ; 


Example  : 

Let  the  throw  be  5  in.  and  the  radius  762.75 
the  chord  length  of  the  throw  rail. 

Twice  the  throw  =  10  in.  =  o  833  ft. 

i:  =  762.75 

Extracting  sq.  root 
C  =  25  ft.  2i  in.  =  25.206 


want,  and  readily  apply  the  proper  formulas  to  any  particu- 
lar case. 

It  may  be  noted  that  while  the  formulas  are  primarily 
prepared  for  the  solution  of  three-rail  turnouts,  many  of 
them  are  equally  applicable  to  all  the  cases  that  are 
likely  to  occur  for  ordinary  turnouts,  not  only  from  tan- 
gents but  from  curves  as  well. 

In  the  following  discussion  the  turn- 
out curve  will  be  regarded  as  a  cir- 
cular curve,  that  representing  the  outer 
rail  H  B,  hg.  i.  being  tangent  to  the 
line  F H  nnd  F  B.  these  tangents  be- 
ing of  equal  length  where  H  repre- 
sents the  heel  of  the  switch  and  B  the 
point  of  the  frog. 

This  method  of  regarding  the  turn- 
outs will  be  found  to  agree  as  closely 
with  actual  practice  as  other  methods 
in  vogue,  and,  besides,  has  the  merit 
of  simplicity. 

In  this  connection,  it  may  be  re- 
marked, that  for  ordinary  turnouts. 
Parsons,  in  his  "Turnouts,"  regards 
the  turnout  curve  as  circular. 

In  the  case  of  three-rail  turnouts, 
we  commonly  have  the  gauges,  the 
alignment  of  the  main  track  and  that 
of  the  turnout  given  to  find  the  length 
of  the  throw  rail,  the  frog  angle  and  the 
length  of  the  chord,  or  the  arc  from  the 
heel  of  the  switch  to  the  point  of  frog  ; 
or  we  have  the  alignment  of  the  main  track,  one  of  the 
frog  angles  and  the  gauges,  to  find  the  length  of  the  throw 
rails,  the  radius  of  the  turnout,  the  remaining  frog  angles 
and  the  length  of  chord  or  arc  from  the  heel  of  the  switch 
to  the  point  of  the  frog. 

TURNOUTS   FROM    A   TANGENT. 

We  will  first  consider  turnouts  from  a  tangent. 

Lenoth  of  Throw  Rails.— To  find  the  length  of  throw 
rails,  it  is  only  necessary  to  determine  the  length  of  the 
chord  H N,  fig.  I,  having  given  the  throw  /"  7V^  and  the 
radius  of  the  turnout  curve. 


(0 

Required 

1.9206450 
2.8823822 

2)2.8030272 
1.4015136 
In  common   practice  there  may  be 
eight  cases  of  turnouts  from  a  tangent, 
as  follows  : 

1.  Turnout  to  the  right,  with  third 
rail  on  the  right  of  center,  facing 
switch  A,  fig.  2. 

2.  Turnout  to  the  left,  with  third  rail 
on  the  right  of  center,  facing  switch  .5, 
fig.  2. 

3.  Turnout  to  the  right,  with  third 
rail  on  the  right  of  center,  trailing 
switch  C,  fig.  2. 

4.  Turnout  to  the  left,  with  third 
rail  on  the  right  of  center,  trailing 
switch  D,  fig.  2. 

5.  Turnout  to  the  left,  with  third  rail 
on  the  left  of  center,  facing  switch  E, 

fig-  3- 

6.  Turnout  to  the  right,  with  third 
rail  on  the  left  of  center,  facing  switch 

F,  fig-  3- 

7.  Turnout  to  the  left,  with  third 
rail  on  the  left  of  center,  trailing 
switch  G,  fig.  3. 

8.  Turnout  to  the  right,  with  third  rail  on  the  left  of  cen- 
ter, trailing  switch  H.  fig.  3. 

These  eight  cases  are  reduced  to  four,  for  it  may  be 
readily  shown  that  the  switch  A,  fig.  2,  is  identical  with 
that  at  H.  fig.  3  ;  that  the  switch  at  B,  fig.  2,  is  identical 
with  that  at  G,  fig.  3  ;  that  the  switch  at  C,  fig.  2,  is  identi- 
cal with  that  at  F,  fig.  3,  and  that  the  switch  at  D,  fig.  2,  is 


identical  with  that  at  E,  fig.  3-     We  will   therefore  con- 
sider the  first  four  cases  only. 

In  this  connection  it  may  be  remarked  that  there  may  be 
cases  in  which  the  third  rail  may  be  placed  in  the  center 
of  the  track— a  condition  not  likely  to  occur  in  practice  ; 
and  these  will  not  be  considered  further  than  to  say  that 
they  may  be  disposed  of  in  a  manner  analogous  to  that 
employed  in  the  other  cases. 

CASE  I. 

We  will  now  consider  Case  I. 

First  let  it  be  required  to  findthe  frog  angle  DEE,  fig. 
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4,  of  the  first  frog,  given  the  radius  A",  the  standard  gauge 
t;  and  the  narrow  gauge ^'. 

The  frog  angle  D  B  E  \s  equal   to    the    central   angle 
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B  A  C.     For  we  have  D  B  E  =  F  B  C,  and  since  both  are 
right  angles,  we  have  F B  A  =  B  C  A.     We  find  that 

FBA  =  A  B  C  +  F B  C 
BCA=ABC+BAC 

from  which  we  have 

B  A  C  =  FB  C  =  D  B  E. 

From  a  further  inspection  of  fig.  4,  it  is  evident  that  the 
distance  A  H  =2  A  B.  I'rom  the  center  of  the  turnout  curve 
to  the  outer  rail  of  the  turnout  is  equal  to  R  +  i^. 

ft  is  likewise  evident  that  the  distance  A  C  from  the 
center  of  the  turnout  curve  to  the  inner  rail  of  the  turnout 
is  equal  to  A'  —  | .?". 

.Since  A  C  is  perpendicular  to  B  C,  we  have  given  the 
sides  A  B  =  R  +  \  g  and  A  C  =  R  ~  \  ff  ol  the  right- 
angled  triangle  A  B  C  \.o  find  the  angle  B  A  C.  By  trigo- 
nometry we  have 

Cos.BAC^^^.  (3) 

Example  : 

Given  R  =  762.75  and^  =  4  ft.  —  8 J  in.  =  4.708  to  find 
the  frog  angle  D  B  E  =  B  A  C.  ^z-  A■■ 
R  —  \g  =  760.396 2.8810398 

7?  +  i^=:  765.104 2.8837205 

B  A  C  =  6'  21'  34" COS.    9.9973193 

To  find  the  frog  angle  of  the  second  frog  DBF,  fig.  5. 

It  may  be  shown,  in  a  like  manner  to  that  just  shown,  in 
the  first  section  of  Case  I,  that  the  frog  angle  Z?  .5  £"  is 
equal  to  the  central  angle  B  .1  C. 

In  this  case  A  Z>  must  be  again  equal  Xo  R  +  \  g,  but 
A  C  \s  here  equal  to  7?  +  ^ g—  g"- 

Likewise  we  again  have  the  sides  of  the  right-angled 
triangle  A  B  =  R  +  ig  and  AC  =  R  +  ig  —  gto  find 
the  angle  B  A  C, 

We  now  have 


Example  : 

As  an  example,  let  there  be  given  R  =  762.75,  g  =  ^ 
ft.  —  8i  in.  =  4.708  and  g'  =  3  ft.  to  find  the  frog  angle 
L>  B  E'^  BAC,  hg.  5. 

R  +  i  g  —g'  =  762.104 2.8820143 

R  +  ig  =  765.104 2.8837205 

B  A  C  =  s°  A'  31" '^"■f-    9.9982938 

To  find  the  frog  angle  of  the  third  or  double-pointed 
frog,  fig.  6. 

Again,  we  have  the  frog  angle  D  B  E  equal  to  the  cen- 
tral angle  BAC. 

Here  A  B\%  equal  Ko  R  A-  \  g  —  g  and  A  C  =  R  —  \g. 

Then  in  the  right-angled  triangle  A  B  C  vie  have 
AB=R+ig  —  g  and  yl  C  =R  —  i  g.  from  which 

Cos.BAC^^^^.-  (4) 

Example  : 

As  in  the  last  two  examples  given,  let  R  =  762.75,  g  = 
4  ft.  —  8+  in.  =  4.708,  and  /  =  3  ft.  to  find  the  frog  angle 
V  BE  ^  BA  C,  fig.  6. 

R  —  ig  =  760.396 2.8810398 

ji  +  i  g  —  g'  =^  762.104 2.8820143 

.ff/5t  C=  3°  50'  13" COS.  9.9990255 

To  find  the  radius  of  the  turnout  curve  : 

When   the  conditions  are  that  it  is  desired  to  find  the 


radius,  the  gauge  and  the  frog  angle  being  given,  we  may 
proceed  as  follows  : 

In   fig.  4  let  D  B  E  =  K  F  B  znd  K  B  =  g.     Then  in 
the  right-angled  triangle  K  F  B  the  tangent 


FB-. 


(S) 


%\Ti.KFB 

Now,  in  the  right,  angled  triangle  /J  5/=* there  are  given 
the  three  angles  and  the  side  F  B,  from  which 

R  jf  t  g  =  F  B  y.  Cot.  B  A  F.  (6j 
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Example  : 

Given  the  frog  angle  =  6°  21  34"  and  the  gauge  =  4 
ft.  8.J  in.  =  4.708  to  find  the  radius  =  A",  fig.  4. 

£■  =  4.708 0.6728365 

A'/=".ff  =  6°  21' 34" Silt.    9.0444045 

^^.^=42.504 1.6284320 

Thus,  having  found  the  tangent  F  B,  we  make  use  of 
equation  6. 

A' .g  =  42.504 1.6284320 

Cfli.  B  A  F  =  3°  10'  47" 1 .2552872 

B  +  \  g  =  765.102 2.8837192 

Subtracting  the  \  g  =  2.354  from  this  result,  we  have  as 
the  radius  762.748. 

To  find  the  length  of  the  chord  H  B,  fig.  4,  from  heel 
of  switch  (o  point  of  frog  : 

In  the  triangle  A  B M  vie.  have  the  angle  BAM=i 
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B  A  C,  since  A  M  bisects  the  chord  H  B.     Then,  since 
A  B  =  Ji  +  i  g,  we  have  from  trigonometry  the  1  chord 

BM=B  +  igX  Sin.  B  A  M.  (7) 

Example  : 

Given  R  =  762  75.  ^  =  4  ft.  SJ  in.  =  4.708  and  the 
angle  B  A  M  =  \  B  A  C  =  3°  \o  47",  to  find  the  chord 
i/^,  fig.  4: 

R  +  \g=  765.104  2.8837205 

BAM—  3°  10'  47  ' sin.  8.7440436 

.&  .iT/=  42.439 1. 6277641 

whence  H B  =  84.88  =  84  ft.  loi  in. 

In  a  similar  manner  the  chord  length  may  be  found  for 
any  case. 

To  find  the  length  of  the  arc  from  the  heel  of  the  switch 
to  point  of  frog  : 

If  it  be  desired  to  find  the  length  of  the  arc  measured 
along  the  outer  rail  of  the  turnout  curve  from  the  heel  of 
the  switch  to  point  of  frog,  we  may  proceed  as  follows  : 


Represent  the  angle  B  A  C,  fig.  4,  by  a  and  the  radius 
.-/  B  by  r. 

Then  the  whole  arc  of  the  circle  of  which  r  is  the  radius 
is  equal  to  2  ;-  -,  and  the  part  of  the  arc  included  by  the 
angle  a  must  be  given  by  the  equation 

Arc  B  H=2r7r  ^-  (8) 

Example  :   Let 

a  =  6°  21' 35", 

r  =  765.104. 
Then 

2  r  =  1530  208 3.1847505 

TT  =  3.1416 0,4971499 

6°  21' 35"  =  22895" 4.3597406 

360°  =1296000"  ar.  comp 3.8873950 

84,925  ft.  =  84  ft.  Hi  in 1.9290360 

In  a  similar  manner  the  length  of  an  arc  along  the  outer 
rail  from  the  heel  of  the  switch  to  the  point  of  frog  may 
be  found  for  any  other  case. 

CASE   II. 

We  will  now  consider  the  second  case,  where  the  facing 
switch  is  to  the  left,  with  the  third  rail  on  the  right. 

To  find  the  frog  angle  of  the  first  frog  D  B  E,  fig.  7  : 

As  in  Case  I,  we  will  first  consider  the  determination  of 
the  frog  angle  D  B  E  =  B  A  C,  fig.  7,  of  the  first  frog, 
given  the  radius  =  R  and  the  standard  gauge  =  g. 

In  the  right  angled  triangle  i?  A  C,  fig.  7,  we  have  given 
the  sides  A  B  =  R  +  i  g  and  A  C  =  R  —  i  g  \.o  find  the 
angle  B  A  C.     By  trigonometry  we  have 

Cos.BAC=j^~^-  (9). 

which  is  identical  with  equation  (2),  where  the  turnout  is  to 
the  right.  The  frog  angle  in  both  these  cases  is,  there- 
fore, the  same,  and  if  the  turnout  is  made  a  tangent  from 
B  toward  E,  the  frogs  in  either  case  will  be  the  same.  If, 
however,  the  turnout  is  continued  through  the  irog,  both 
should  be  curved  to  the  radius  of  the  turnout  curve,  one  to 
the  right,  the  other  to  the  left. 

To  find  the  frog  angle  of  the  second  frog  D  B  E,  fig.  8  : 
For  the  second  frog  angle  D  B  E  =  B  A  C,  b%.  %,  we 
have  in  the  right-angled  triangle  B  A  C,  A  B  =  R  —  h  g  + 
g  and  A  C  =  R  —  i  g,  and  from  trigonometry  we  have 

Cos.BAC  =  ^ZlU^-  ^'°^ 

Example  : 

Given  R  =  762.75,  g  =  4.  ft.  8+  in.  =  4.708  andg'  =  3  ft. 
to  find  the  frog  angle  D  B  E  =  B  A  C,  fig.  8  : 

A  -  1^  =  760.396 2.8810398 

R  -  i  ^  +  ^'  =  763-396 2.8827499 

^  ^  C  =  5°  4'  52"  COS.  9.9982899 

In  this  particular  example,  the  difference  between  this 
frog  angle  and  that  of  the  turnout  to  the  right  is  so  small 
that  it  may  be  neglected  in  practice.  However,  while  the 
frog  angles  are  practically  the  same,  the  frogs  are  differ- 
ent, in  that  one  must  be  curved  to  the  right  and  one  to  the 
left,  to  the  radius  of  the  turnout  curve. 

To  find  the  frog  angle  of  the  third  or  double-pointed 
frog,  fig.  9  : 

We  here  have  in  the  right-angled  triangle  B  A  C,  A  B  = 
R  ..^  Ig  and  AC=R  —  ig+g',  whence 

R  —  i  p-  +  'r' 
Cos.BAC=       ji  +  i^"-  00 

Example  : 

Given  R  =  762,75.^  =  4  ft.  Si  in.  =  4  708  and  g'  =  I 
ft.,  to  find  the  frog  angle  D  B  E  =  B  A  C,  fig.  g  : 

J?  —  ig-  +  ^  =  763  396 2,8827499 

R  +  i  g  =  765,104 2.8837205 

.5  ^  C  =  3°  49' 45  ' COS.    9.9990294 
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CASE    III. 

Let  us  now  consider  Case  III.,  where  the  turnout  is  a 
trailing  switch  to  the  right  C,  tig.  2. 

If  the  turnouts  B  and  C'of  like  radius  have  their  "  heel  " 
in  common,  as  m  n,  tig.  z,  and  the  part  of  the  figure  to  the 
right  of  m  n  be  made  10  turn  aliout  tlie  axis  m  n  for  iSo", 
the  turnout  C  must  correspond  with  thai  of  />',  and  there- 
fore the  frog  angles,  chord  length,  length  of  lead,  and 
length  of  throw  rail  for  Case  HI  are  the  same  as  for  Case 
II.  It  must  be  observed,  however,  that  the  frogs  are 
curved  in  opposite  directions. 

CASE  IV. 

In  a  similar  manner  it  may  be  shown  that  the  frog  angles, 
chord  length,  length  of  lead  and  length  of  throw-rail  of  the 
trailing  switch  to  the  left,  D,  fig.  2,  are  the  same  as  these 
for  ./,  tig.  2  ;  Case  I,  it  being  here  observed  also  that  the 
frogs  are  curved  in  opposite  directions. 

It  will  thus  be  seen  that,  having  calculated  the  functions 
for  the  turnouts  for  any  one  of  the  particular  cases  dis- 
cussed, the  results,  so  far  as  required  by  practice,  will  an- 
swer for  any  of  the  other  cases,  care  only  being  taken  to 
have  the  frogs  curved  in  the  required  direction.     As  be- 


forms,  is  by  means  of  an  overhead  bridge  opposite  to — 
i.e.,  in  line  with— these  main  entrances. 

On  the  east  (down  line)  platform  are  placed  the  Station 
Master's,  booking,  telegraph,  and  kindred  offices  ;  as  also 
the  refreshment  rooms,  waiting  rooms,  and  other  sub- 
sidiary accommodation  for  the  convenience  of  passengers  ; 
while  the  greater  portion  of  the  accommodation  on  the 
west  (up  platform)  side  is  appropriated  to  the  use  of  the 
Manager's  and  TrafTic  Department  offices. 

Sheltered  accommodation  for  third-class  passengers  is 
also  provided  within  the  premises,  alongside  the  main  en- 
trances. 

The  illustration  represents  the  exterior  of  the  western 
face  of  the  station  (on  which  side  is  situated  the  civil  sta- 
tion and  City  of  Lahore)  as  also  the  train  approaches  from 
the  north  (or  Peshawar)  direction. 

The  building  is  of  brickwork  ;  that  in  the  works  added 
in  recent  years  for  the  defense  of  the  premises  being  of  an 
exceptionally  good  quality.  The  style  of  building  on  the 
interior  faces  is  similar  to  that  in  the  other  older  stations 
on  this  (the  Northwestern)  line,  such  as  Phillour,  Umballa 
Cantonment,  and  the  Shaharanpore  station. 

The  defensive  arrangements  are  clearly  shown  in  the 
illustration.     These  consist  of  bastions  at  the  angles  with 
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fore  observed,  the  first  frog  need  not  be  curved  at  all. 
The  second  and  third  should  be  properly  curved  in  all 
cases.  The  second  frog  can  only  be  curved  in  two  ways 
for  all  the  cases  discussed,  while  the  third  or  double-point- 
ed frog  may  be  curved  in  four  different  ways. 
(to  be  continued.) 


A  FORTIFIED  RAILROAD  STATION. 


(From  Indian  Engineering^ 


In  plan  the  station  al  Lahore  is  a  parallelogram,  the  in- 
terior space  between  the  two  sides  through  which  the  line 
passes  beinir  entirely  covered  in  with  corrugated  iron 
roofing  resting  on  iron  trusses  arranged  in  two  spans  ;  the 
inner  ends  of  these  trusses  rest  on  a  central  line  of  pointed 
arches  on  piers  ;  the  outer  ends  on  the  walls  of  the  station 
premises  in  line  with  the  platforms. 

There  are  two  platforms  ;  that  for  the  up  train  service  is 
on  the  left  (west)  side,  and  the  other  for  down  traffic  on 
the  right  (east)  side. 

In  prolongation  of  these,  and  on  the  south  down  line 
end,  outside  the  station,  are  the  troop  sidings  with  their 
necessary  platforms. 

Four  sets  of  rails  pass  through  the  station — two  on  the  up 
and  two  on  the  down-line  side,  so  that  through  working 
can  conveniently  be  maintained  even  when  the  regular 
trains  are  at  rest  within  the  station. 

The  entrances  to  the  station  premises  (carriage  porches 
and  passages)  are  placed  in  or  about  the  center  of  the  two 
sides,  and  communication  across  line,  with  the  two  plat- 


"  keeps,"  or  towers,  above  them  ;  which  command  the 
several  approaches  and  provide  lor  a  flanking  defense  of 
the  curtains  or  outsides  of  the  station,  which  also  are 
loopholed  for  musketry  fire  over  the  surrounding  neighbor- 
hood. This  fire  can  be  further  strengthened  from  the  sev- 
eral towers  and  turrets  which  overlook  and  command  all 
surroundings  in  the  immediate  vicinity  of  the  station. 

These  defensive  arrangements  appear  to  be  all  that  is 
necessary  to  secure  the  station  against  an  attack  with 
small  arms  only  or  against  a  sudden  rush,  and  further  to 
provide  for  the  refuge  of  the  railroad  staff  and  others  in 
any  time  of  danger. 

■There,  however,  appears  to  be  no  provision  whatever 
for  readily  closing  the  end  or  train  approaches  ;  and  in 
this  respect  the  arrangements  seem  to  be  deficient,  for  in 
the  absence  of  any  kind  of  bullet-proof  screens  across  these 
openings,  those  occupying  the  platforms  would  be  exposed 
to  considerable  risks  in  any  determined  musketry  attack 
directed  against  the  north  or  south  ends  of  the  premises. 

Of  course  the  openings  could,  in  case  of  emergency,  be 
blocked  up  with  impedimenta  about  the  place  ;  but  at 
such  a  time  rapid  ingress  and  egress  would  become  all  the 
more  important,  and  this  would  be  seriously  interfered 
with  by  resort  to  such  a  measure. 

Falling  shutters,  or  drawbridges,  wMth  proper  counter- 
weight arrangements  would  possibly  be  suitable  for  this 
purpose,  and  if  these  were  provided  and  loopholed  with 
the  addition  of  a  deep  broad  trench  in  front  of  these  open- 
ings (which  could  be  spanned  by  iron  girders  for  train  ser- 
vice), then  the  Lahore  station  would  certainly  be  fairly 
well  secured  against  any  attack  from  without  not  support- 
ed by  artillery. 
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Hodges'   Steel  Car. 

The  accompanying  il'ustrations  show  plans  for  the  construc- 
tion of  a  steel  car  prepared  by  Mr.  H.  C.  Hodges,  President 
of  the  Detroit  Lubricator  Company.  In  the  drawings  fig.  1  is 
an  elevation  of  a  car  70  ft.  in  length  built  to  carry  through  freight  ; 
fig.  2  shows  one  end  of  a  floor-frame,  showing  sills  and  the 
manner  of  connecting  studding  to  the  sills  ;  fig.  la  shows  a 
corner  detail  ;  fig.  3  shows  a  cross-tie  and  brace  detail  ;  fig.  4 
shows  in  section  the  fastening  of  a  stud  to  the  side  sill  ;  fig.  5 
shows  a  connecting  fillet  ;  fig.  6  shows  in  detail  the  fastening  of 


are  placed  and  securely  clamped.  The  corners  of  the  car  are 
formed  by  angle-plates  overlapping,  and  secured  to  the  side  and 
end  sills,  and  this  also  forms  the  corner  upright,  making  a  simple 
and  strong  combination  at  these  points.  By  making  the  ends 
of  the  car  octagon  or  bay  shape,  great  additional  strength  is 
secured,  with  no  percepiible  loss  in  carrying  capacity,  and 
accicenls  iniident  to  car  coupling  are  practically  avoided.  The 
sides,  ends,  floor  and  lining  are  to  be  of  wood.  The  roof  is 
constructed  of  No.  22  corrugated  steel  plates  of  double  thick- 
ness at  each  corrugation.  The  purlins  are  U  shaped,  and  ex- 
tend the  entire  length  of  the  roof,  with  their  concavities  face  to 


Fig.  I. 
HODGES'   STEEL   FREIGHT   CAR. 


the  cross-tie  to  the  .niddle  sills  ;  fig.  7  is  a  sectional  elevation  of 
a  portion  of  a  car,  the  figure  representing  two  of  the  three  trucks 
upon  which  the  car  rides  ;  fig.  8  is  a  plan  view  showing  at  dif- 
ferent parts  of  the  figure  thereof,  the  roof-frame,  the  floor-sills, 
and  continuous  draw  bar. 

This  method  of  car  construction  has  for  its  object  the  construc- 
tion of  cars,  both  passenger  and  freight,  of  greater  length, 
strength  and  carrying  capac  ty  than  those  now  in  use,  without 
a  corresponding  increase  in  weight.  This  is  accomplished  by 
the  use  of  a  metal  frame  throughout,  made  up  in  the  following 
manner  :  The  side  sills  are  formed  by  two  steel  channel-bars 


face  with   the  roof  channels,  and   are  secured  thereto  by  inter- 
mediate malleable  iron  filling  blocks  at  each  intersection. 

There  will  be  three  trucks  under  this  car,  the  frames  made 
up  wholly  of  steel  shapes,  the  center  trucK  being  of  the  equaliz- 
ing typCy  and  provided  with  an  auti-frittion  paralUI  side  motion 
of  simple  design,  and  capable  ot  adjusting  itself  to  any  curve 
in  use  on  trunk  lines.  In  cases  where  freight  cars  are  of  more 
than  ordinary  length,  there  may  be  two  doors,  located  the  same 
distance  from  the  ends  as  on  ordinary  cars,  thus  giving  every 
facility  for  loading  and  unloading  that  now  exists  with  the 
common  car.     This  plan  is  illustrated  in  fig.  i. 


JFhj^. 


JFi^.^ 


with  their  concave  faces  toward  each  other.  The  uprights  are 
also  channel  steel,  and  are  secured  to  the  side  sills  by  inter- 
posed cross-filling  blocks  (malleable  iron),  with  the  horizontal 
arm  embedded  within  the  channel  of  the  side  sill,  and  the  ver- 
tical arm  within  the  channel  of  the  upright.  It  will  be  seen 
that  when  this  joint  has  been  completed,  each  part  has  a  bear- 
ing against  another  part,  and  the  bolts  or  rivets  holding  these 
parts  together  are  relieved  of  all  strain  or  shear.  The  center 
sills  are  compound  channel  or  Z-bards,  with  crossed  tie-plates 
placed  between  the  flanges  of  the  upper  and  lower  members, 
also  additional  tie-plates  extending  above  and  below  the  central 
sills,  and  all  secured  to  the  side  sills.  The  double  central  mid- 
dle sills  are  rectangular  in  form,  with  middle  flanges  on  either 
side,  and  are  made  continuous,  extending  from  end  to  end,  the 
lower  halves  passing  under  and  beyond  the  end  sills,  thus  form- 
ing a  continuous  draw-bar  made  integral  with  the  car  frame, 
and  to  which  the  draw-bars  are  attached.  The  end  of  the  car 
is  preferably  made  octagon  or  bay  shape.  The  end  sills  are 
formed  by  uniting  two  channel  or  angle-plates  with  flanges 
overlapping  in  cross  section,  thus  producing  a  double-webbed 
adjustable  channel  into  which  the  ends  of  the  longitudinal  sills 


Estimates  relative  to  the  cost  of  this  construction  show  that 
it  will  but  little  exceed  that  of  wooden  cars  per  tonnage  capacity. 
With  sl'ght  modifications,  the  same  methods  can  be  applied  in 
the  construction  of  passenger  cars,  mail  and  express  cars,  and 
when  so  construcled,  it  is  claimed  that  these  cars  will  be  prac- 
tically invulnerable  against  fire  and  many  other  casualties,  there- 
by saving  loss  of  property  and  sacrifices  of  human  lives  inci- 
dent to  the  present  system  of  car  construction,  and  these  re- 
sults can  be  obtained  at  a  cost  less  than  that  of  the  cars  ac- 
tually in  use. 

The  steel  used  in  construction  is  of  shapes  easily  rolled,  and 
in  fact  commonly  found  on  sale,  so  that  few  or  no  special 
shapes  will  be  required  in  building  it.  While  Mr.  Hodges  be- 
lieves in  the  use  of  the  long  car  for  through  business,  his  sys- 
tem of  construction  may  be  readily  applied  to  cars  of  any  size, 
while  it  makes  the  long  car  practicable  by  its  additional 
strength.. 
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Manufactures. 


A  New  Steam-Hammer. 


The  drawing  herewith,  from  the  American  Manufacturtr, 
shows  a  double-stand  steam-hammer  built  by  the  Treihcwey 
Manufacturitiji;;  Company,  o(  l'iltsburj;h. 

This  hammer,  which  is  the  result  of  much  careful  study,  is 
fitted  with  the  builders'  patent  balance  and  piston  valve,  con- 
trolled by  an  adjustable  slide  bar  which  is  made  movable  to  give 
greater  or  less  travel  to  the  valve  as  needed. 

The  advanlases  claimed  for  the  adjustable  slide-bar  are  : 

1.  The  weight  of  the  motion  is  carried  on  the  stand. 

2.  The  slide-bar  can  be  adjusted  to  any  angle  desired. 

3.  Hy  use  of  the  slide-bar  they  are  not  dependent  on  the 
length  of  the  ram  to  determine  the  length  of  the  automatic 
stroke.     The  ram,  therefore,  can  be  made  of  any  width  desired. 


THE  TRETHEWEY  STE.\M-HAMMER. 

For  this  reason  work  such  as  car  axles  and  the  like,  now  usually 
done  on  a  helve-hammer,  can  be  done  with  this  hammer,  made 
suitable  for  such  work  as  well  as  on  any  other  work  done  by  a 
steam-hammer. 

It  is  fitted  with  a  handing  lever  by  which  a  blow  of  any  in- 
tensity within  the  cornpass  of  the  hammer  ran  be  ^^^d  at  will. 

It  has  a  stop  to  protect  the  cylinder  in  case  of  careless  run- 
ning or  rod  breaking.  All  pans  are  easily  accessible,  which 
will  be  appreciated  by  those  who  have  repaired  steam-hammers. 

All  parts  on  which  there  is  much  wear  are  brass-bushed. 

The  ram  and  rod  are  of  forged  iron,  and  the  piston  head  of 
forged  steel. 

The  stands  are  solid  web,  heavily  flanged. 

The  difTeient  parts  of  the  hammer  designated  by  figures  on 
the  drawing  are  as  follows  ;  Piston-valve,  i  :  slide-bar,  2  ;  ram. 
3  ;  rod,  4  ;  handling-lever,  5  ;  stop,  6  ;  stands,  7. 

These  hammers  ate  made  in  sizes  from   150  lbs.  upward. 


General  Notes, 


The  Richmond  Locomotive  Works,  Richmond,  Va.,  are  build- 
ing 10  len-wbeel  engines,  with  Ig  X  24-in.  cylinders,  and  15 
consolidation  engines,  with  20  X  24in.  cylinders,  for  the  Ches- 
apeake &  Ohio  Railroad. 

The  contract  for  the  new  bridge  over  the  Harlem  River  at 
Eighth  Avenue,  in  N;w  York  City,  has  been  let  to  the  Passaic 


Rolling  Mill  Company,  Paterson,  N.  J.  The  contract  price 
for  the  bridge  and  approaches  is  ^i,  102,532.  The  plans  for  the 
structure  were  made  by  A.  P.  Boiler. 

T:iE  Trethewey  Manufacturing  Company  in  Pittsburgh,  Pa., 
has  recently  furnished  the  Republic  Iron  Company  of  that  city 
with  a  124  in.  squaie  shear,  with  engine  attached.  The  tool 
weighs  35,000  lbs. 

The  JacKson  &  Sharp  Company  in  Wilmington,  Del.,  has 
just  completed  an  order  for  25  passenger  cars  for  the  Lehigh 
Valley  Railroad. 

The  Burnham  portable  railroad  drill  was  recently  furnished 
to  contractors  who  were  building  an  electric  railroad  in  Texas. 
One  job  to  be  done  was  drilling  a  ^sin.  hole  in  each  rail  for  the 
electric  connection,  the  rails  being  scattered  all  along  the  line. 
Two  men  doing  this  work  with  the  drill,  at  2^2  cents  a  hole, 
made  ^18  a  week,  which  was  certainly  excellent  work. 

The  Congdon  Brake  Shoe  Company  is  erecting  an  iron  build- 
ing 200  X  110  ft.,  which  will  contain  a  12-ton  open-hearth  steel 
furnace  and  a  24pot  crucible  steel  furnace.  It  is  expected  that 
this  plant  will  be  in  full  operation  by  June  next,  making  gen- 
eral steel  castings  and  material  for  the  Ross-Meehan  brake 
shoes. 

The  new  iron  steamship  Aniinojenes  Metundtz  was  launched 
from  the  Neafie  &  Levy  yard  in  Philadelphia,  February  27. 
This  ship  was  built  for  Menendez  &  Company,  of  Havana,  and 
will  be  used  in  the  Cuban  coasting  trade.  She  has  accommoda- 
tions for  90  first-class  passengers  and  a  large  cargo.  Her 
dimensions  are  ;  Length,  23S  ft.  ;  beam,  35  ft.  ;  depth  of  hold, 
20  ft.  4  in.  ;  draft,  with  400  tons  cargo,  g  ft.  There  are  two 
compound,  surface  condensing  engines,  with  cylinders  20  in. 
and  40  in.  in  diameter  and  2»-in.  stroke.     The  speed  is  about 

13  knots  an  hour. 

The  Pullman  Car  Works,  Pullman,  111.,  are  building  85  pas- 
senger and  15  combination  cars  for  the  Philadelphia  &  Reading 
Railroad  Company. 

The  Lehigh  Valley  Car  Works,  at  Stemton,  Pa.,  are  build- 
ing 1,250  freight  cars  for  the  Central  Railroad  of  New  Jersey. 

The  New  York  Central  &  Hudson  River  Railroad  Company 
has  let  contracts  for  1,000  coal  cars  to  Murray,  Dougall  & 
Company,  Milton,  Pa.  ;  1,000  box  cars  to  the  Buffa!o  Car  Com- 
pany, Buffalo,  N.  Y.  ;  and  1,000  box  cars  to  the  Peninsular  Car 
Company,  Detroit,  Mich. 

The  Lassig  Bridge  &  Iron  Works,  of  Chicago,  111.,  are  build- 
ing two  bridges  for  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Railroad.  One  is  a  bridge  of  two  spans,  each  of  165 
ft.,  over  Black  River  at  Black  River  Falls,  and  the  other  is  an 
iron  bridge  850  ft.  long,  in  six  spans,  over  the  Chippewa  River. 

The  North  Carolina  Iron  &  Steel  Company  is  building  a 
new  furnace  at  Greensboro,  N.  C.    The  stack  is  70  ft.  high  and 

14  ft.  bosh,  and  will  have  a  capacity  of  33,000  tons  a  year.  It 
will  use  local  ores  and  Pocahontas  coke. 

The  Union  Iron  Works,  San  Francisco,  Cal.,  have  bought 
all  the  tools,  machinery,  patterns,  etc.,  of  the  Pacific  Iron 
Works.  These  will  be  used  in  extending  the  plant  of  the  Union 
Works. 

The  Egan  Company,  in  Cincinnati.  O.,  has  made  application 
for  20  000  sq.  ft.  of  floor  surface  at  the  Columbian  Exposition, 
and  will  show  there  over  40  different  machines  of  its  design  and 
construction. 

The  Detroit  Dry  Dock  Company  has  contracted  to  build  a 
new  ferry-boat  to  run  across  the  Straits  of  Mackinac,  connect- 
ing the  Duluth,  South  Shore  &  AtUniic  Railroad  with  the 
Michigan  Central  and  the  Grand  Rapids  &  Indiana  railroads. 
The  new  steamer  will  be  300  ft.  long  over  all,  52  ft.  beam  and 
17  ft.  draft.  She  will  have  a  propeller  at  each  end,  the  two 
screws  being  driven  by  separate  compound  engines.  The  new 
boat  will  be  70  ft.  longer  that  the  one  now  in  use — the  St.  Ignace 
— but  will  be  built  in  very  much  the  same  way,  as  that  boat  has 
had  remarkable  success  in  working  through  the  ice,  having 
made  regular  tiips  when  she  had  to  break  through  ice  3  ft.  and 
over  in  thickness. 

The  Buffalo  Steam  Forge  Company  has  gone  into  the  hands 
of  a  receiver.  It  is  believed,  however,  that  the  difficulties  can 
be  adjusted  and  work  resumed. 

The  New  England  Engineering  Company  has  been  organized 
at  Springfield,  Mass..  by  William  A.  Harris  and  John  Bartholo- 
mew. The  new  concern  will  contract  for  bridges,  architectural 
iron  work,  elevators  and  castings  of  all  descriptions. 

The  Mexican  International  Steamship  Company,  recently 
organized  in    Philadelphia,  has  now  completed    its  arrange- 
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ments,  and  will  soon  have  a  regular  line  in  operation  between 
Philadelphia  and  Mexican  ports.  Mr.  Henry  C.  Ayer,  of  the 
firm  of  Pedrick  &  Ayer,  is  President  of  the  Company. 

The  St.  Charles  Car  Company,  St.  Charles,  Mo.,  is  building 
500  box  cars  for  the  Peavy  Elevator  Company  ;  200  coal  cars 
lor  the  Cairo  Short  Line,  and  200  furniture  cars  lor  the  Mis 
souri  Pacific.  They  have  recently,  in  addition,  closed  contracts 
for  500  box  and  200  flat  cars  for  the  Atchison,  Topeka  &  Santa 
Fc,  and  for  i.ooo  box  cars  for  the  Missouri  Pacific.  The  Pas- 
senger Department  is  now  building  10  combination  cars  for  the 
Lake  Shore  ;  2  baggage  cars  for  the  Pittsburgh  &  Lake  Erie  : 
3  passenger  cars  for  the  Wabash  ;  6  for  the  Des  Moines  & 
Northwestern,  and  2  special  circus  cars  for  Ringland  Brothers. 
Recent  contracts,  in  addition  to  these,  include  15  chair  cars  for 
the  St.  Louis  &  Sin  Francisco  Railroad  and  5  baggage  cars  for 
the  same  road.  The  chair  cars  will  have  Scarritt  chairs.  An- 
other contract  is  for  16  first-class  cars  for  the  Wabash.     These 


compressor  is  vertical, 
diameter. 


The  two  fly-wheels  are  14  ft.  8  in. 


The  shops  of  E.  P.  Allis  &  Company,  Milwaukee,  Wis.,  are 
building  a  vertical,  tandem,  compound  mine-pump  engine  for 
the  Chaplin  Mine,  Iron  Mountain,  Mich.  The  cylinders  measure 
respectively  50  in.  and  100  in.,  with  a  stroke  of  10  ft.  The  fly- 
wheel is  40  ft,  in  diameter  and  weighs  160  tons.  The  main 
shaft  is  27  in.  in  diameter  and  the  crank-pin  10  in.  in 
diameter.  The  crank-shaft  weighs  nearly  S  tons.  The  beam  is 
32  ft.  in  length  from  center  to  center,  and  weighs  100  tons. 
The  connecting-rod  is  30  ft.  in  length  from  center  to  center, 
and  15  in.  in  diameter  in  the  center.  This  engine  is  54  ft.  in 
height  from  bed  plate,  and  is  intended  to  work  a  line  of  28  in. 
pumps  against  1,500  ft.  of  head. 

The  New  York  Central  &  Hudson  River  Company  has  de- 
cided to  build  extensive  shops  near  Buffalo.     They  will  be  the 

largest   and  most  important 
on  the  line,  and  will  employ 
'  from     1,200    to     1,500    men 

when  completed.  A  new 
town  will  be  built  up  in  con- 
nection with  the  shops,  and 
will  be  named  Depew.  The 
company  has  bought  100 
aries  of  land,  and  will  begin 
work  very  soon. 

The  Srhenectadv  Loco- 
motive Works  have  conuacis 
for  100  loromotivps  lor  the 
New  York  Central. 


A    Combined    Centrifugal 
Pump  and  Engine. 


DIRECT-CONNECTED   CENTRIFUGAL".PUMP 

cars  will  be  64  ft.  long,  will  be  provided  with  smoking-room 
and  wash-rooms,  and  will  be  equipped  with  the  Scarrilt-Forney 
seat.  They  will  be  finished  in  mahogany  and  carried  on  6-wheel 
trucks.  Eight  baggage  cars  for  the  same  road  will  shortly  be 
begun. 

The  St.  Charles  Car  Company  has  taken  a  contract  to  re- 
build, repaint  and  put  in  first-class  condition  75  narrow-gauge 
passenger  cars  for  the  Denver  &  Rio  Grande  ;  in  order  to  do 
this  work  conveniently,  a  branch  shop  has  been  established  at 
Denver,  Col. 

The  De  La  Vergne  Refrigerating  Machine  Company  has  just 
completed  one  of  the  largest  plants  of  this  kind  ever  built  for 
the  Anheuser-Busch  Brewing  Company,  in  St.  Louis,  Mo. 
The  capacity  of  this  machine  for  refrigerating  is  equal  to  the 
work  accomplished  by  the  use  of  500  tons  of  iron  in  24  hours. 
The  engine  is  a  compound  condensing  engine  of  600  H.P.,  hav- 
ing cylinders  32  and  64  in.  in  diameter  and  4S  in.  stroke.  The 
gas  cylinders  are  double-acting,  24  in.  in  diameter  and  4S  in. 
stroke.  The  crank  shaft  is  of  iron  ts}4  in-  in  diameter  and 
weighing  20  820  lbs.  The  machine  occupies  a  floor  space  of 
37  X  22  ft.,  and  stands  28  ft.  6  in.  high.  Its  total  weight  is 
about  175  tons.     The  steam  engine  is  horizontal  and  the  gas 


The  accompanying  illus- 
iralinn  shows  a  cenirifugal 
punip  driven  directly  by  a 
high  speed  engme.  The  ad- 
VHnlages  of  a  centrifugal 
pii  np  for  mnny  purposes  aie 
well  known,  but  in  many 
casfs  ihf y  are  pirtially  neu- 
tralize I  where  ihe  pump  is 
driven  by  a  belt.  In  the  ar- 
rangement shown  the  engine 
and  pump  are  carried  on  the 
same  bed-plate,  making  a 
very  compact  outfit,  light  for 
its  capacity  and  taking  up 
but  litlle  room. 

The  centrifugal  pump  can 
be    used    where    water   with 
solid    matter    in    suspension 
has  to  be  pumped,  owing  to 
its  wide  passages  and  the  ab- 
sence   ot    valves.     The    ar- 
rangement shown  has  found 
favor   in   tanneries,  where   a 
composition  pump  is  used  to 
resist  the  ravages  of  the  tan 
liquor  ;    for  circulating   pur- 
poses on  ship-board,  and  for  circulating  brine  in  freezing  tanks 
of  ice  machinery  ;  for  raising  sand  and  gravel  from  river  beds, 
and   conveving   it   ashore   by  means  of  a  discharge  pipe  ;  for 
dredging  and  filling  at  one  operation  :  for  irrigation  and  drain- 
age  purposes,  and   for  many   other  kinds   of   service.     It  has 
worked  well  both  for  small  and  large  capacities. 

The  pump  shown  in  the  engraving  is  manufactured  by  the 
Morris  Machine  Works,  of  Baldwinsville,  N.  Y.  The  engine 
is  the  Westinghouse  standard,  made  by  the  Westinghouse  Ma- 
chine Company,  of  Pittsburgh. 


Albany  Notes. 


The  Wagner  Palace  Car  shops  at  East  Buffalo  are  very  busy, 
every  department  being  crowded  with  new  work  and  repairs  on 
old.  Two  of  Ihe  finest  cars  ever  sent  out  of  the  shops  will  soon 
be  ready  for  inspection.  One  is  for  President  Bliss,  of  the  Bos- 
ton &  Albany,  and  the  other  is  for  President  Depew,  of  the  Cen- 
tral-Hudson. The  shops  are  at  work  on  two  fine  stateroom 
cars,  a  class  that  are  rapidly  growing  in  popularity,  and  which 
are  to  be  made  a  feature  of  the  Central  for  the  Chicago  Exposi- 
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tion  travel.  There  is  now  in  hand  in  these  shops 
also  an  order  for  thirty  sleepers  of  the  class  known 
as  "  onyx  columnB." 

The  Delaware  &  Hudson  coach  No.  53,  on  the 
Albany  &  Troy  Belt  Line,  h.-is  been  fitted  with  a 
system  of  ventilators  that  work  upon  an  entirely 
new  principle.  By  means  of  vanes  on  the  oulside 
of  the  roof  a  series  of  exhaust  fans,  propelled  by 
the  resistance  of  air  when  the  car  is  in  motion, 
forces  the  foul  air  from  the  interior  of  the  car. 
The  apparatus  is  the  invention  of  W.  S.  Rogers, 
of  Troy. 

The  Albany  street  railroad  (electric),  after  ex- 
periments with  a  hot-water  heater,  with  furnace  on 
the  platform,  has  discarded  it  and  returned  to  the 
old  car  stove.  The  inconvenience  and  often  posi- 
tive discomfort  of  this  arrangement,  however,  will 
lead  to  further  experiments.  The  man  who  in- 
vents a  practical  and  cheap  car  heater  will  have  a 
bonanza. 

A  BILL  has  been  introduced  in  the  New  York 
Assembly  '■roviding  that  vehicles,  except  on  rail 
roads,  passing  over  a  public  highway  in  the  State, 
must  have  tires  on  the  wheels  3  in.  wide  when  the 
weight  is  between  2,000  and  6.000  lbs.,  and  4  in. 
in  width  when  over  6,000  lbs.  in  weight. 

The  railroad  bills  pending  in  the  New  York 
Legislature  include  an  Act  to  require  more  com- 
plete fencing   of  roads,    and  the    Railroad  Com- 
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mission  bill,   providing  for  the  prohibition  of  grade  crossings 
in  the  future.     Both  will  probably  fail  this  year. 


Some  Portable  Engines. 


UPRIGHT  ENGINE  AND   BOILER  COMBINED. 


The  accompanying  illustration  shows  a  semi-portable  engine 
and  boiler  of  the  horizontal  tvpe.  In  this  boil'-r  the  fire-box 
consists  of  a  large  cylindrical  flue  surrounded  by  water,  extend- 
ing the  entire  length  of  the  boiler,  in  the  front  end  of  which  is 
placed  the  furnace  with  a  biidge-wall  at  back  end  of  the 
grates,  which  are  of  unusual  length,  making  a  long  furnace  and 
ample  grate  surface.  Back  of  the  bridge  wall  is  a  combustion 
chamber,  the  entire  diameter  of  the  furnace  flue,  its  lear  end 
having  a  chamber  extending  upward  for  the  return  of  the  heated 
gases  through  a  series  of  tubes,  the  length  and  diameter  of  tubes 
being  properly  proportioned  to  the  size  of  the  boiler.  The  rear 
end  of  the  boiler  is  constructed  with  hinged  door  for  the  ready 
inspection  and  cleaning  of  that  portion  of  the  boiler  ;  this  part 
having  a  special  Improved  tire-proof  lining,  which  protects  the 
head  and  retains  the  heat  within  the  combustion  chamber.  The 
front  end  of  the  boiler  has  the  usual  fire-door  and  other  appli- 
ances, and  hinged  doors  permitting  ready  access  to  the  ash-pit 
and  smoke-box.     The  boiler  is  of  steel 

The  main  frame  of  the  engine  is  cast  in  one  solid  piece,  and 
is  of  the  class  known  as  straight-line  engine,  with  a  center 
crank,  and  bearings  on  each  side,  which  are  of  more  ample  pro- 
portions than  customary.  The  cylinder  end  of  the  frame  is 
turned  accurately  in  a  lathe,  and  the  guides  lor  the  cross-head 
are  bored  out  in  exact  line  with  the  cylinder,  making  a  concave 
surface  to  the  guides,  so  as  to  insure  the  cross-head  from  any 
possible  binding  or  heating  on  the  s'des.  The  cross-head  is 
constructed  with  adjustable  gun-metal  gibs  or  followers.  The 
cross-head  with  its  pin,  and  the  connecting  rod,  as  also  the 
crank  shaft,  are  made  of  homogeneous  solid  cast  steel.  The 
cylinders  are  cast  of  carefully  mixed  iron,  so  as  to  injure  the 
best  results  in  regard  to  tenacity  and  density,  as  also  the  pis- 
tons and  valves.  The  cylinders  are  covered  with  asbestos,  with 
Russia  iron  jacket  with  bra.=s  band  trimmings.  The  valve  is 
the  D  slide  valve,  of  proper  proportions,  adapted  to  the  service 
and  speed  of  the  engines  ;  the  eccentric  for  operating  the  valve 
being  arranged  to  fasten  in  position  to  crank  shalt  with  a  cap- 
screw,  having  two  holes  for  said  screw  in  web  of  eccentric, 
so  that  by  changing  the  screw  from  one  hole  to  the  other  the 
engine  is  adjusted  to  run  in  the  opposite  direction.  Each  en- 
gine is  supplied  with  throttle  valve  and  safety  governor,  which 
insures  the  stopping  of  the  engine  in  case  of  the  breaking  of  the 
governor  belt.     The  engine  is  supplied  with  a  large,  heavy  fly- 
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wheel  pulley  on  one  end  of  the  crank  shaft,  and  a  smaller  pulley 
on  the  opposite  end.  The  engine-frame  is  so  made  that  it  can 
be  taken  from  the  boiler  at  any  time  and  placed  on  a  stationary 
bedplate. 

The  second  illustration  shows  an  upright  boiler  and  engine 
of  a  very  convenient  pattern,  occupying  a  very  small  space. 
The  engine  is  of  the  same  type  as  the  one  described  above, 
with  the  necessary  changes  to  adapt  it  to  the  vertical  typp. 
This  engine,  detached  from  the  boiler,  would  make  an  excel- 
lent wall  engine  for  a  small  shop  or  a  line  of  shafting.  The 
boiler  has  the  upper  tube-sheet  submerged,  so  that  the  entire 
length  of  the  tubes  is  covered  by  water.  This  engine,  like  the 
horizontal  one,  is  provided  with  an  efficient  governor  and  all 
necessary  appliances. 

These  engines  are  made  by  James  Leffel  &  Company,  of 
Springfield,  O. 


Price's  Street-Railroad  Track. 


This  invention,  which  is  covered  by  patent  No.  469,392, 
issued  to  James  M.  Price,  of  Philadelphia,  relates  to  an  im- 
proved method  of  constructing  street  railroad  tracks.  In  the 
drawings  fig.  i  shows  a  section  of  a  road  embodying  the  inven- 
tion ;  figs.  2  and  3  modified  forms  of  the  same. 

Referring  to  the  drawings,  A  designates  a  street  rail,  and  £ 
a  chair  of  arched  or  angular  shape,  the  latter  being  formed  of 
either  rolled,  stamped,  or  cast  metal,  and  having  flaring  sides  C 
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provided  with  horizontal  feet  £>,  extending  outward  from  said 
chair,  and  adapted  to  be  secured  by  the  spikes  £  to  a  wooden 
or  other  cross-tie,  £'. 

The  top  of  the  chair  is  fitted  closely  in  the  under  side  of  the 
rail,  and  both  sides  of  the  crown  thereof  are  embraced  by  the 
depending  flanges  F  ol  the  rail,  and  are  provided  with  open- 
ings, through  which  and  other  openings  in  the  said  flanges  F 
are  passed  the  metallic  binding-straps  G  which  pass  underneath 
the  under  face  of  the  crown  of  said  chaii,  and  have  their  outer 
ends  bent  so  as  to  be  held  in  place. 

In  the  modification  shown  in  fig.  2  a  wooden  sleeper,  //,  rest- 
ing upon  the  cross-ties  £'  is  inserted  within  a  chair,  /,  which 
is  of  less  thickness  than  that  shown  in  fig.  i,  so  as  to  strengthen 
the  same  and  thereby  aid  in  supporting  the  rail  A  thereon. 
The  sides  of  the  said  chair  are  provided  with  openings  for  the 
insertion  of  spikes  or  rails  A',  preferably  cylindrical  in  shape, 
for  binding  the  said  chair  to  the  sleeper.  Passing  through  open- 
ings in  the  flanges  of  the  rail  A  are  the  spikes,  nails,  or  straps 
Z,  which  are  driven  in  or  rest  in  grooves  on  the  upper  face  of 
the  wooden  sleeper  and  directly  beneath  the  under  face  of  the 
crown  of  the  chair.  The  feet  of  the  chair  are  secured  by  suit- 
able means  to  the  cross-tie. 

In  fig.  3  is  shown  a  section  of  a  channeled  chair  having  the 
shoulders  /I/  on  its  sides,  on  which  rest  the  flanges  A^of  the 


rail,  which  are  lengthened  and  are  of  greater  thickness  than 
those  shown  in  the  other  forms.  The  said  chair  is  adapted  to 
form  a  continuous  passage  or  channel  A".  A  soft  metallic 
strap,  /",  passing  through  the  flanges  of  the  rail  and  the  sides 
of  the  arch  above  the  shoulders,  and  having  its  outer  ends  ham- 
mered down  outside  the  flanges,  binds  the  rail  and  chair  to- 
gether, and  spikes  secure  the  feet  of  the  chair  to  the  cross-tie. 

In  the  structure  shown  and  described  the  holes  or  openings 
in  the  flanges  and  chair  are  either  oblong,  oval,  or  rectangular 
and  of  a  greater  length  than  height  to  provide  for  expansion  or 
contraction  of  the  construction  due  to  heat  or  cold.  In  con- 
necting the  rails  and  channel-chairs  broken  joints  are  used,  so 
that  the  ends  of  the  chairs  and  the  rails  do  not  coincide. 

The  chairconstructions  herein  shown  are  first  rolled  in  lengths 
of  from  20  to  40  ft.  of  their  respective  sections  and  then  sawed 
into  widths  of  from  3  to  5  in.  except  the  joint-chairs,  which  rest 
upon  the  two  cross-ties,  and  which  should  be  from  12  to  24  in. 
long. 

The  strength  of  the  arched  longitudinal  chair  as  first  made 
is  such  that  cross-ties  may  be  entirely  dispensed  with  and  an 
excellent  all-metallic  structure  had  without  sawing  into  chairs 
by  resting  this  arched  channel-rail  s\  stem  upon  a  tamped  bed  of 
Belgian  block,  broken  stone,  or  its  equivalent. 

It  will  be  seen  that  the  various  chairs  herein  described  may 
be  made  of  a  channel  bar  bent  into  the  shape  indicated  by  suit- 
able rolls  or  other  devices,  punched  or  drilled  to  form  holes,  as 
stated,  and  sawed  transversely,  those  for  the  joints  being  double 
or  treble  the  length  of  the  ordinary  chair. 

Both  the  arched-chair  and  the  arched-channel  constructions 
are  possessed  of  great  strength  and  elasticity,  and  the  latter 
breaking  joints  with  the  rails  frequently  fastened  to  it  makes  a 
very  firm  and  smooth  surface,  preventing  shocks  at  the  joints. 


Baltimore  Notes. 


The  operation  of  the  Pittsburgh  &  Western  Railroad  has 
been  consolidated  with  the  Baltimore  &  Ohio  management, 
thus  carrying  out  the  objects  for  which  the  Baltimore  &  Ohio 
purchased  the  control  of  the  Pittsburgh  &  Western.  It  will  be 
remembered  that  part  of  $10  000,000  of  stock  issued  by  the 
Baltimore  &  Ohio  last  fall  was  for  the  purchase  of  this  road, 
which,  with  the  Akron  &  Chicago  Junction  Railroad,  opened 
last  summer,  constitutes  the  Baltimore  &  Ohio's  new  route  to 
Chicago.  A  statement  has  been  issued  that  it  is  desirable  to 
operate  the  two  railroads  as  one  system,  and  the  following  offi- 
cers of  the  Pittsburgh  &  Western  have  been  appointed  by  order 
of  President  Oliver  :  J.  T.  Odell, General  Manager  ;  Frank  Har- 
riott, Gfneral  Freight  Traffic  Manager  ;  Charles  O.  Scull,  Gen- 
eral Passenger  Agent ;  J.  V.  Patlon,  General  Superintendent. 
Mr.  Patton  was  formerly  Superintendent  of  the  Pittsburgh 
Division  of  the  Baltimore  &  Ohio.  The  other  appointees  nold 
similar  positions  to  those  named  in  the  Baltimore  &  Ohio  ser- 
vice. The  office  of  the  General  Superintendent  will  be  at  Alle- 
ghany City,  Pa.  The  other  officers  will  have  their  headquarters 
in  Baltimore.  The  subordinates  in  the  various  departments 
were  instructed  to  report  to  the  new  officers  from  March  15. 

Messrs.  Barti.ett,  Hayvvard  &  Co.,  of  Baltimore,  are 
building  for  the  Columbian  Fair  the  largest  gas-holder  in  the 
country.  It  will  have  a  capacity  of  4,500,000  cu.  ft.  of  gas. 
The  diameter  at  the  base  of  the  structure  will  be  203  ft.,  and  the 
height  230  ft.,  or  50  ft.  higher  than  the  Washington  Monument 
in  Baltimore.  The  gas-holder  will  be  the  type  known  as  "  tele- 
scopic," and  will  be  provided  with  four  hydraulic  seals  to  admit 
of  telescoping  the  four  sections  inside  of  one  another.  This  is 
the  first  instance  of  four  sections  being  applied  in  the  construc- 
tion of  a  gds  holder.  In  building  the  foundations  and  masonry 
of  the  brick  tank  in  which  the  enormous  vessel  is  to  float,  it  will 
be  necessary  to  excavate  57.000  cu.  yds.  of  earth,  to  prepare 
58,000  cu.  ft.  of  concrete,  and  to  erect  brick  masonry  containing 
over  3,000,000  bricks.  It  will  require  nearly  8,000,000  galls,  of 
water  to  fill  the  tank.  The  foundation  and  masonry  of  the  tank 
are  now  completed,  and  upon  the  finishing  of  the  water  lest, 
which  is  being  made  at  present,  the  erection  of  the  superstruc- 
ture will  be  begun.  The  total  pressure  upon  the  foundations 
will  equal  41.000,000  lbs.,  and  the  ma.ximum  pressure  per  sq. 
ft.  will  equal  5,000  lbs.  The  crown,  or  upper  part  of  the  gas- 
holder, will  be  spherical  in  form,  and  will  be  supported  upon  a 
permanent  framework  of  timber  erected  upon  the  bottom  of  the 
tank.  On  account  of  the  heavy  strains  imposed  upon  the  gas- 
holder from  wind  pressure,  the  plating  of  the  different  curbs  is 
e«tremely  heavy,  the  maximum  thickness  in  upper  curb  being 
34  in.  All  of  the  strains  are  transferred  to  and  resisted  by  the 
guide  framing.  The  guide  framing  surrounds  the  gas-holder 
entirely,  and  consists  of  heavy  bridge  girders  connected  by 
struts  of  lattice  girders  and  diagonal  braces,  so  that  every  mem- 
ber of  the  structure  performs  its  assigned  functions  when  at. 
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lacked  by  the  wind  pressure.  The  total  wind  pressure  when 
the  gas-holder  is  inllaled  and  in  its  highest  position  amounts  to 
nearly  Soo.ooo  lbs.  The  basis  of  calculation  for  strains  was 
formed  on  a  pressure  of  52  lbs.  to  the  sq.  ft.  of  vertical  surface. 
The  pressure  equals  a  velocity  of  100  miles  per 
hour.  All  of  the  members  of  the  guide  framing 
will  be  connected  by  hot  driven  rivets.  The 
heating  and  driving  of  rivets  will  be  peiformcd 
by  the  mechanics  from  small  suspended  plat- 
forms for  the  upper  part  of  the  structure,  nearly 
200  ft.  above  the  ground.  A  set  of  stairs  will 
extend  from  the  bottom  to  the  top  of  the  struc- 
ture, so  that  any  part  of  the  latter  may  be  reached 
during  heavy  snow  storms  by  the  men  in  charge 
of  the  gas-holder.  It  will  require  150  cars  to 
transport  the  iron  work  Irom  Baltimore  to  Chi- 
cago. It  is  expected  to  complete  the  work  by 
the  latter  part  of  the  present  year,  so  that  when 
the  World's  Fair  is  opened  the  gas-holder  will 
be  in  complete  working  order,  and  will  not  only 
be  a  monument  to  Baltimore  industry,  but  also 
a  conspicuous  representation  of  the  energy  of 
one  of  the  most  enterprising  firms  of  this  city. 

An  agreement  has  been  entered  into  between 
the  Baltimore  Belt  Railroad  Company  and  the 
Baltimore  &  Ohio  Railroad  Company,  to  take 
elTect  November  i  next.  The  Belt  Company 
granrs  the  Baltimore  iS:  Ohio  the  right  at  all 
times  to  maintain  connection  with  its  tracks  and 
to  use  its  stations  and  appurtenances  for  trans- 
porting and  delivering  trairic,  and  for  the  pur- 
pose of  interchanging  traffic  with  any  other  rail- 
roads which  may  hereafter  form  a  connection 
with  the  Belt  Line.  The  Baltimore  &  Ohio 
agrees  to  ship  all  its  trarfic  passing  through  Bal- 
timore over  the  Belt  Line,  excepting  what  is 
destined  for  stations  of  the  Baltimore  &  Ohio  on 
the  water  front  of  the  city,  or  to  and  from  Can- 
ton. Passenger  traffic  is  to  pay  a  pro  rata  on 
actual  mileage,  the  distance  from  North  Avenue 
to  Camden  Station  being  counted  as  one  mile. 
Eight-wheel  loaded  freight  cars  are  to  pay  Si  50 
each,  two  four-wheel  cars  to  count  as  one  ei^'ht- 
wheel  car.  A  miiiinjum  of  S25o,ooo  of  traffic 
receipts  is  guaranteed  by  the  Baltimoie  &  Onio  ; 
and  when  that  amount  is  exceeded,  the  rote  on 
the  excess  is  to  be  reduced  one-hall.  The  Balti- 
more &  Ohio  agrees  to  keep  in  repair  the  iiacks, 
stations,  and  appurtenances  of  the  Belt  L'ne  and 
to  pay  all  taxes.  It  other  railroads  use  the  Belt 
Line,  they  are  to  pay  an  amc.unt  in  proportion 
to  their  wheelage. 

The  Baltimore  &  Ohio  has  for  some  time 
been  building  to  connect  with  the  Virginia  Mid- 
land Division  of  the  Richmond  &  Danville  at 
Fairfax  Station.  The  line  which  is  to  connect 
the  two  systems  is  the  Metropolitan  Southern, 
which  is  to  extend  from  Linden  Station,  a  short 
distance  from  Washington,  on  the  Metropolitan 
branch  of  the  Baltimore  &  Ohio,  to  Fairl'X. 
Through  traffic  for  points  on  the  Richmond  & 
Danville  will  be  run  upon  the  Metropolitan  Branch  from  Wash- 
ington to  Linden,  when  the  connection  is  estab'ished.  and 
thence  to  the  South  by  way  of  Fairfax.  It  is  thought  that  this 
connection  led  to  the  rumors  of  the  acquisition  by  the  Baltimore 
&  Ohio  of  southern  railroad  systems,  which  Pie^ident  M.iyer 
has  denied. 

The  Carlisle  Manufacturing  Company  is  building  300  hopper 
gondola  cars  of  60,000  lbs.  capacity  for  the  Monongahf  la  River 
Railroad. 


thus  holding  it  firmly  against  the  outside  stops,  making  a  tight 
joint  and  preventing  the  rattling  of  ihe  sash.  This  arrange- 
ment, it  is  claimed,  will  not  only  exclude  air  and  dust,  but  will 
prevent  the  opening  of  the  window  from  without,  as  any  force 


The  Edvtrards  Car  Window. 


The  accompanying  illustration  shows  a  car  window  devised 
by  Mr.  O.  M.  Edwards,  of  Syracuse,  N.  Y.,  fig  i  being  a  per- 
spective view  and  fig.  2  a  section  through  the  winrtnw  casing. 

The  window  sash  is  connected  by  a  band  to  a  spring  roller  of 
sufficient  strength  to  lift  the  sash.  In  place  of  the  ordinary 
stops  on  the  inside  of  the  window  are  two  compound  slops,  one 
at  either  end  of  the  sash.  These  stops  consist  of  a  movable 
section  or  strip  enclosed  by  a  stationary  casing,  to  which  they 
are  connected  by  pivoted  links  so  arranged  that  the  m.ovable  sec- 
tion is  thrown  upward  and  outward  by  a  spring  against  the  sash, 


EDWARDS'   CAR  WINDOW 


applied  for  that  purpose  would  only  lock  the  sash  more  firmly. 
When  the  window  is  open  the  sash  can  be  readily  pushed  down, 
as  its  friction  will  remove  the  pressure  of  the  movable  stops. 
These  slops  are  connected  by  a.  rock-shaft  provided  with  an 
arm  midway  between  them,  and  at  the  top  of  the  window,  10 
which  a  tassel  is  attached.  When  it  is  desired  to  open  the  win- 
dow all  that  is  necessary  is  to  pull  downward  upon  the  tassel, 
when  the  stops  are  lowered  slightly  by  the  rock-shaft  and  are 
thrown  out  of  contact  with  the  sash,  thus  leaving  it  free  to  be 
raised  by  the  spring  roller.  Upon  releasing  the  tassel  the  sash 
will  be  securely  held  at  any  point.  When  it  is  desired  to  close 
the  window  all  that  is  to  be  done  is  to  push  it  down  by  hand. 
The  sash  being  held  in  place  by  the  spring  roller,  it  is  not  liable 
to  fall,  as  the  ordinary  car  window  will  sometimes  do.  It  is 
claimed,  moreover,  that  there  is  no  chance  of  a  failure  to  work, 
as  the  movable  stops  will  give  and  take  sufficiently  to  allow  for 
any  shrinking  or  swelling  of  the  wood,  thus  preventing  the 
sticking  in  wet  weather,  which  is  sometimes  very  annoying 
with  the  ordinary  window  ;  should  any  cinders  or  other  matter 
become  lodged  inside  of  the  sash  they  will  fall  out  upon  with- 
drawing the  stops. 

A  trial  of  this  window  has  been  made  on  the  Chicago  &  Alton 
Railroad,  where  a  reclining  chair  car  containing  the  largest 
sashes,  35  in.  in  width  and  weighing  30  lbs.  apiece,  has  been 
fitted  with  this  device.     It  has  so  far  received  general  favor. 
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PERSONALS. 


Samuel  F.  Prince,  Jr..  has  been  appointed  Superintendent 
of  Motive  Power  of  the  Long  Island  Railroad. 

M.  B.  ClJTTER  has  been  appointed  General  Superintendent 
of  the  Louisville,  New  Orleans  &  Texas  Railroad. 

Franklin  Van  Winkle,  Consulting  Mechanical  Engineer, 
has  removed  his  offices  to  No.  126  Liberty  Street,  New  York 
City. 

John  F.  Wallace  has  been  appointed  Chief  Engineer  of  the 
Illinois  Central  Railroad,  succeeding  L.  T.  Moore,  who  has 
been  assigned  to  other  duties. 

Julian  A.  Hall,  recently  on  the  Richmond  &  Danville  Rail- 
road, is  now  Engineer  for  the  bridge  works  of  Grant  Wilkins  in 
Atlanta,  Ga.,  having  charge  of  outside  work. 

Lucius  Tuttle,  for  some  time  General  Manager  of  the  New 
York.  New  Haven  &  Hartford  Railroad,  has  been  chosen  Vice- 
President  to  succeed  Ihe  late  Edward  M.  Reed. 

Amos  R.  Barrett  succeeds  the  late  William  Smith  as  Super- 
intendent of  Motive  Power  of  the  Boston  &  Maine  Railroad. 
Mr.  Barrett  was  Master  Mechanic  of  the  Southern  Division. 

Charles  S.  Price  has  been  appointed  General  Manager  of 
the  Cambria  Iron  Company,  succeeding  John  Fulton,  who 
has  been  made  General  Mining  Engineer  of  the  Company. 

E.  L.  MosER,  late  Chief  Draftsman,  has  been  appointed  Me- 
chanical Engineer  of  the  Philadelphia  &  Reading  Railroad  to 
succeed  Mr.  S.  F.  Prince,  Jr.,  who  has  gone  to  the  Long  Island 
Railroad. 

J.  L.  Greatsinger  has  been  appointed  General  Manager  of 
the  Duluth  &  Iron  Range  Railroad.  He  has  been  with  the 
road  for  several  years,  at  first  as  Master  Mechanic  and  later  as 
General  Superintendent. 

At  a  meeting  of  the  full  Board  of  the  Interstate  Commerce 
Commission,  held  at  its  office  in  Washington,  Saturday,  March 
ig,  Hon.  William  R.  Morkison  was  elected  Chairman_to  fill  the 
vacancy  made  by  Judge  Cooley's  resignation. 

Alfred  C.  Chapin  has  been  appointed  a  member  of  the  New 
York  Railroad  Commission.  Mr.  Chapin  Is  a  lawyer  by  pro- 
fession, has  been  Mayor  of  Brooklyn,  and  at  present  represents 
one  of  the  Brooklyn  districts  in  Congress. 

Charles  J.  Carney  is  now  Superintendent  of  Machinery  of 
the  Brooks  Locomotive  Works  at  Dunkirk,  N.  Y.  He  was  re- 
cently Superintendent  of  the  Dunkirk  Engineering  Works,  and 
H.  C.  Crowell  succeeds  him  In  that  position. 

Captain  W.  W.  Rich  has  been  appointed  Chief  Engineer  of 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Railroad  in  place 
of  W.  A.  Fisher,  who  has  resigned.  Captain  Rich  had  charge 
of  the  construction  of  the  road,  but  retired  some  time  ago. 

William  E.  Rogers,  recently  Chairman  of  the  New  York 
Railroad  Commission,  has  opened  a  law  office  at  120  Broadway, 
New  York.  Mr.  Rogers  also  announces  that  he  is  prepared  to 
examine  and  report  on  the  financial  or  physical  condition  of 
railroads. 

Daniel  W.  Sanborn  has  been  appointed  General  Superin- 
tendent of  the  Boston  &  Maine  Railroad,  assuming  the  duties 
performed  by  the  late  General  Manager  Furber.  George  F. 
Evans  succeeds  Mr.  Sanborn  as  Superintendent  of  the  Southern 
Division. 

J.  W.  Lattig,  formerly  Superintendent  of  Telegraph  of  the 
Lehigh  Valley  Railroad,  and  more  recently  General  Superin- 
tendent of  the  National  Switch  &  Signal  Company  of  Easton, 
Pa.,  Is  now  General  Superintendent  of  the  Electric  Secret  Ser- 
vice Company,  of  New  York. 

JuDSON  C.  Clements,  of  Georgia,  has  been  appointed  a 
member  of  the  Interstate  Commerce  Commission,  William 
Lindsay,  who  was  previously  appointed,  having  declined  the 
office.  Mr.  Clements  is  a  lawyer  of  ability,  and  has  served  in 
the  Georgia  Legislature  and  in  Congress. 

F.  W.  Baldwin  has  been  appointed  General  Superintendent 
of  the  Central  Vermont  lines,  succeeding  James  M.  Foss,  who 
has  been  appointed  Assistant  to  the  President.  Mr.  Foss  has 
been  connected  with  the  road  for  24  year.s,  serving  successively 
as  Master  Mechanic,  Superintendent  of  Motive  Power,  and 
General  Superintendent. 


H.  B.  La  Rue  is  well  known  to  many  of  our  readers,  and  a 
number  of  them  have  probably  heard  that  some  time  ago  he 
was  summarily  arrested  and  placed  in  a  private  asylum.  Those 
who  have  not  heard  the  result  will  be  glad  to  learn  that  he  was 
promptly  discharged  from  custody  as  soon  au  the  question  of 
his  sanity  could  be  brought  before  the  proper  court. 

Mr.  La  Rue  now  has  his  turn,  and  has  brought  suit  to  re- 
cover heavy  damages  from  certain  parties  concerned  in  the 
affair,  and  from  some  newspapers  which  published  sensational 
articles  in  relation  to  it.  His  complaint  In  the  suit  is  very 
full  and  carefully  drawn,  and  presents  apparently  a  strong 
case. 

It  is  not  the  editor's  business  to  pass  judgment  on  a  case 
that  is  now  in  court  ;  but  attention  cannot  be  called  too  often 
to  the  ease  with  which  a  case  of  insanity  can  be  made  out 
against  a  man  when  there  is  a  motive  for  doing  so.  Every 
man  has  some  eccentricities  of  speech,  habit  and  thought,  and 
they  are  generally  more  prominent  in  a  man  of  marked  indi- 
viduality— who  is  also  apt  to  be  really  saner  than  the  rest  of  us. 
It  Is  very  easy,  under  our  present  melhods,  for  designing  per- 
sons to  take  advantage  of  this  ;  and  for  that  reason  we  may  hope 
that  such  men  may  be  forced  to  make  full  restitution  for  the 
injury  done  by  their  schemes. 


OBITUARIES. 


William  Seaman,  who  died  In  Wilmington,  Del.,  February 
26.  had  been  connected  with  the  New  York,  Lake  Erie  & 
Western,  the  Norfolk  &  Western,  and  the  Buffalo,  Rochester 
&  Pittsburgh  railroads  as  an  Engineer,  chiefly  in  charge  of 
bridge  work.  For  several  years  past  he  had  been  connected 
with  the  Lobdell  Car  Wheel  Works. 


Captain  Tunis  A.  Egbert,  who  died  in  Elizabeth,  N.  J., 
March  12,  aged  50  years,  was  born  on  Staten  Island,  and  had 
been  for  many  years  employed  in  the  management  of  ferries  in 
the  waters  about  New  York.  He  was  for  27  years  connected 
with  the  New  Jersey  Central  ferries,  and  for  four  years  Super- 
intendent of  the  Hudson  River  ferries  of  the  New  York,  Lake 
Erie  &  Western  Railroad. 


Colonel  Carswell  McClellan.  who  died  in  St.  Paul, 
Minn.,  March  6,  served  In  the  Engineer  Corps  during  the  War, 
and  later  was  Engineer  in  charge  of  construction  on  the  St. 
Louis,  Vandalia  &  Terre  Haute,  the  St.  Paul,  Minneapolis  & 
Manitoba,  the  Northern  Pacific  and  other  roads.  For  some 
years  past  he  had  been  in  Government  employ  as  a  civil  en- 
gineer on  the  Mississippi  and  other  river  work. 


Charles  J.  Van  Depoele,  who  died  in  Lynn,  Mass.,  March 
iS,  was  born  in  Belgium,  but  came  to  this  country  over  25  years 
ago.  He  was  one  of  the  first  engineers  to  enter  the  field  with 
an  electric  motor,  and  was  notably  successful.  His  first  elec- 
tric railroad  was  built  in  South  Bend.  Ind.,  and  two  years  later 
there  were  13  roads  equipped  with  his  motors,  and  the  system 
had  been  applied  to  other  purposes  In  many  places.  In  18S8 
the  company  which  he  organized  was  consolidated  with  the 
Thomson-Houston  Company,  and  Mr.  Van  Depoele  had  since 
been  with  the  last-named  corporation  as  Engineer  of  its  railroad 
department. 


John  F.  Winslow,  who  died  at  his  home  in  Poughkeepsle, 
N.  Y.,  March  10,  aged  82  years,  was  born  in  Lyme,  Conn.,  and 
many  years  ago  became  connected  with  the  noted  firm  of 
Erastus  Corning  &  Company.  He  was  for  a  long  time  man- 
ager of  the  extensive  iron  works  of  that  firm  at  Troy.  He  early 
saw  the  Importance  of  the  Bessemer  steel  making  process,  and 
with  John  A.  Griswold  and  A.  L.  Holley  he  introduced  the  proc- 
ess Into  the  United  Stales,  and  for  a  long  time  controlled  the 
patents  here.  Mr.  Winslow  and  Mr.  Griswold  furnished  the 
money  to  build  Ericsson's  Monitot,  and  it  was  their  influence 
chiefly  which  induced  the  Government  to  try  that  ship. 

Mr.  Winslow  was  for  four  years — 1S63-1S67 — President 'of 
the  Rensselaer  Polytechnic  Institute.  For  some  years  past  he 
has  practically  retired  from  business,  but  has  served  as  Presi- 
dent of  the  Poughkeepsle  Bridge  Company. 

Ross  Kells,  who  died  in  New  York,  March  10,  aged  52 
years,  had  secured  an  excellent  reputation  as  a  mechanical  en- 
gineer, and  had  had  an  extensive  experience  on  various  roads. 
He  was  for  some  time  Master  Mechanic  of  the  Pittsburgh,  Cin- 
cinnati &  St.  Louis  Railroad,  and  was  afterward  Superintendent 
of  Motive  Power  of  the  New  York,  Chicago  &  St.  Louis.  He 
left  that  line  to  take  charge  of  the  equipment  of  the  New  York  & 
New  England  Railroad,  and  succeeded  in  filling  a  very  difficult 
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posilion  with  much  credit  to  himself  and  with  benefit  to  the 
roaJ.  Five  years  ago  he  was  appointed  Assistant  Supcrin- 
tL-mient  of  Motive  Power  of  ihe  New  York,  Lalic  Eric  ^:  West- 
ern, and  three  years  later  was  promoted  to  be  Superinteiulent 
of  Motive  Power.  On  the  Erie  Mr.  Kells  has  been  actively 
engaged  in  improving  the  rolling  stock  and  in  preparing  to 
secure  a  greater  degree  of  uniformity  in  the  motive  power,  and 
had  just  reached  a  point  where  his  labors  promised  to  result  in 
a  notable  success.  Mr.  Kells  was  widely  known  and  popular, 
and  his  death  at  a  comparatively  early  age  will  be  much  re- 
gretted. 


COLONKL  and  Brkvkt  Major  General  Gkorgk  W.  Cul- 
1.UM,  who  died  in  New  York,  February  29,  aged  S3  years,  vtas 
born  in  New  York,  entered  the  Military  Academy  in  1S29,  was 
graduated  in.  lS33,  and  promoted  to  the  Engineer  Corps. 
From  1S4S  10  1S55  General  Cullum  was  Instructor  of  Practical 
Military  Engineering  at  the  Military  Academy,  except  durjng 
two  years,  when  he  traveled  abroad  on  sick  leave.  In  1S53-54 
he  constructed  for  the  Treasury  Department  the  Assay  Office  in 
New  York,  after  which  he  was  employed  for  five  years  on  fortifi- 
cations and  improvements  in  Charleston  (S.  C.)  Harbor  and 
superintended  works  at  New  Hedford,  Newport,  New  London 
and  New  York.  On  November  i,  iS6t,  General  Cullum  was 
appointed  Chief  Engineer  OlPcer  of  the  Department  of  the 
Missouri.  He  was  Chief  of  Staff  to  General  Halleck  while  the 
latter  was  in  command  of  the  Department  of  the  Missouri,  and 
also  while  he  was  General-in-Chief  of  the  armies.  He  directed 
engineering  operations  on  the  Western  rivers,  was  for  some 
time  in  command  at  Cairo,  and  was  engaged  as  Chief  Engineer 
Officer  in  the  siege  of  Corinth.  This  is  but  a  brief  summary  of 
the  services  of  this  distinguished  officer  before  and  during  the 
War.  He  received  brevets  of  Colonel,  Brigadier- General  and 
Major-General  in  March,  1S65,  for  his  faithful,  meritorious  and 
distinguished  services  during  the  War,  was  mustered  out  of  the 
Volunteer  Service  in  September,  iS65,  and  attained  the  grade 
of  Colonel  of  Engineers  in  1S67.  In  1S74  he  was  retired  from 
active  service.  General  Cullum  was  of  cultivated  literary 
tastes.  He  was  the  author  of  "  Military  Bridges  with  India 
Rubber  Pontoons,"  "  Register  of  Officers  and  Graduales  of  the 
United  States  Military  Academy,"  a  translation  of  Dupatcq's 
"  Elements  of  Military  Art  and  History,"  "  Systems  of  Military 
Bridges  of  the  Campaign  and  Engineers  of  the  War  of  1S12-15 
against  Great  Britam,"  "  The  Struggle  for  the  Hudson,"  during 
the  American  Revolution,  in  "  Narrative  and  Critical  History 
of  the  United  States,"  and  numerous  historical,  geographical 
and  biographical  papers.  He  was  a  delegate  to  the  Conference 
of  the  Association  lor  the  Reform  and  Codification  of  the  Law 
of  Nations,  held  at  Cologne,  Germany,  in  August,  iSSi,  and  to 
the  International  Geographical  Congress  at  Venice,  in  Septem- 
ber, iSSi.  He  had  been  Vice-President  of  the  American  Geo- 
graphical Society  since  1S74,  and  of  the  Geographical  Library 
Association  of  New  York  City  since  t88o.  Alter  General  Hal- 
leck's  death,  General  Cullum  married  the  widow  of  his  old 
chief.  By  his  will  he  gives  a  large  sum  for  a  memorial  building 
at  West  Point. 


PROCEEDINGS   OF   SOCIETIES. 


American  Institute  of  Mining  Engineers.— At  the  Balti- 
more meeting  the  following  officers  were  chosen  :  President, 
John  Birkinbine  ;  Vice-Presidents, Thomas  M.  Drown,  David  T. 
Day  and  John  Stanton  ;  Secretary,  Dr.  R.  W.  Raymond  ;  Treas- 
urer, Theodore  D.  Rand  ;  Managers,  H.  L.  Hollis,  George  W. 
Goetz  and  Charles  Kirchhoff.  Mr.  Birkinbine  receives  the  un- 
usual honor  of  a  second  term  as  President. 


National  Electric  Light  Association,— At  the  recent  con- 
vention in  Buffalo,  N.  V.,  the  following  officers  were  elected  for 
the  ensuing  year  :   President,  James  I.  Ayer  ;  Vice-Presidents, 

E.  A.  Armstronft  and  C.  H.  Wilmerding  ;  Secretary,  George 

F.  Potter. 

It  was  decided  to  hold  the  next  convention  in  St.  Louis,  in 
February,  1S93. 


American  Society  of  Civil  Engineers.— At  the  regular 
meeting,  February  17,  a  paper  on  the  Holland  Dikes,  by  Will- 
iam Starling,  was  read  and  discussed  at  considerable  length. 

At  the  regular  meeting.  March  2,  the  Secretary  read  a  paper 
by  Mr.  E.  Kuichling  on  Loss  of  Head  from  Passage  of  Water 
through  a  24  in  Stop-valve.  The  paper  gave  the  results  of  some 
very  carefully  made  e.xperiments.  It  was  discussed  by  mem- 
bers present. 

The  following  candidates  were  declared  elected  : 


Mtm/iirs  :  David  M.  Andrews.  Lock  Three,  Ala.  ;  Dr.  Charles 
B.  Dudley,  Altoona,  Pa.  ;  Robeito  Gayol.  City  of  Mexico  ; 
Justus  H.  Grant,  Rochester,  N.  Y.  ;  H.  C.  Lowrie,  Denver, 
Col.  ;  George  F.  Swain,  S.  E.  Tinkham,  Boston  ;  James  Duane, 
New  York. 

Associate  Members  :  L.  W.  Goddard.  Grand  Rapids,  Mich.  ; 
Henry  H.  Kerr,  Fort  Worth,  Tex.  ;  Albert  Carr,  New  York. 


At  the  regular  meeting,  Match  16,  Mr.  Desmond  Fitzgerald 
read  a  paper  on  the  Boston  Water  Works,  which  was  illustrated 
by  a  number  of  photographs.  The  paper  was  generally  dis- 
cussed by  the  members  present. 

New  England  Railroad  Club. — The  annual  meeting  was 
held  in  Boston,  March  9,  when  the  reports  presented  showed 
that  the  Club  has  now  192  members  and  is  in  a  prosperous  con- 
dition. 

The  following  officers  were  elected  :  President,  F.  M.  Twom- 
bly  ;  Vice-President,  John  T.  Chamberlain  ;  Secretary  and 
Treasurer,  F.  M.  Curtis.     These  officers  are  all  re-elected. 

A  discussion  on  Freight  Car  Trucks  followed,  which  was 
opened  by  Mr.  F.  D.  Adams  and  continued  by  other  members 
present.  In  the  course  of  the  discussion  the  Fox  pressed  steel 
truck  was  described. 


Northwestern  Track  &  Bridge  Association.— The  annual 
meeting  was  held  in  St.  Paul,  Minn.,  March  11.  The  reports 
showed  an  increase  in  membership  and  also  in  interest  in  the 
meetings.  The  following  officers  were  elected  :  President, 
John  McMillan  ;  Vice-Presidents,  W.  S.  Darby  and  H.  A.  Buel  ; 
Secretary,  James  McCutcheon  ;  Treasurer,  J.  Copeland. 


New  York  Railroad  Club. — At  the  regular  meeting,  March 
17,  there  was  a  large  attendance  A  paper  on  Track,  by  Mr. 
Benjamin  Reece,  was  read  and  a  short  discussion  followed.  Mr. 
D.  M.  Brady  then  read  a  paper  on  the  Fox  Pressed  Steel  Truck 
for  Freight  Cars.  This  was  also  discussed,  and  some  notes  of 
experience  with  freight  trucks  were  given  by  members  present. 

Michigan  Engineering  Society. — The  thirteenth  annual 
meeting  was  held  in  Grand  Rapids,  January  20  and  21.  A 
number  of  technical  papers  were  delivered,  and  the  following 
olBcers  were  elected  :  President,  J.  H.  Forster,  Williamston  ; 
Vice-Presidents,  George  L.  Wells,  Grand.  Rapids  ;  Colonel 
Muenscher,  Manistee  ;  George  S.  C.  Pierson,  Kalamazoo  ;  Secre- 
tary and  Treasurer,  F.  C.  Hodgman,  Climax  ;  Directors,  Dorr 
Skeels,  Grand  Rapids  ;  George  E.  Ames,  Grand  Rapids  ;  Will- 
iam Appleton,  Ann  Arbor  ;  Guy  H.  Carleton,  Sault  Ste.  Marie  ; 
J.  K.  Vocum,  Chelsea  ;  ex-President  Davis  and  C.  S.  Denni- 
son,  Ann  Arbor. 


Illinois  Society  of  Civil  Engineers  and  Surveyors. — The 
annual  meeting  was  held  in  Chicago,  January  27,  and  continued 
for  three  days.  The  first  day's  sessions  were  occupied  with  the 
reading  of  papers  and  discussions,  and  with  the  report  of  the 
Special  Committee  on  Preparation  of  a  Relief  Map  of  the  State 
for  the  Chicago  Exposition.  On  the  second  day  the  President, 
Professor  A.  N.  Talbott,  delivered  his  annual  address,  and  in 
the  afternoon  the  members  visited  the  work  in  progress  on  the 
Exposition. 

Among  the  papers  read  were  Brick  for  Highway  Culverts,  by 
G.  W.,  Gastman  ;  Qualities  of  Water,  by  D.  W.  Meade  ;  State 
Inspection  of  Bridges,  by  E.  A.  Hill,  and  a  Stale  Bureau  of  En- 
gineering, by  R.  E.  Orr. 

The  following  officers  were  elected  for  the  ensuing  year  : 
President,  S.  S.  Greeley,  Chicago  ;  Vice-President,  J.  D.  Stan- 
ford, Chatsworth  ;  Executive  Secretary  and  Treasurer.  Samuel 
A.  BuUard.  Springfield  ;  Recording  Secretary,  Charles  M.  Rick- 
ard  ;  Executive  Committee,  A.  N.  Talbott,  G.  C.  Rossiter  and 
D.  W.  Meade. 


Virginia  Association  of  Engineers.— The  annual  meeting 
was  held  in  Roanoke,  Va.,  January  15,  A  new  constitution  lor 
the  Society  was  proposed  and  considered.  A  number  of  papers 
were  read  and  discussed  by  the  members  present. 

The  following  officers  were  elected  for  the  ensuing  year  : 
President,  Clarence  M.  Coleman  ;  V'ice-President,  J.  H.  Win- 
gate  ;  Directors,  M.  E.  Yeatman.  J.  E.  M.  Humphreys,  W.  E. 
Anderson  and  C.  G.  Cushman  ;  Secretary  and  Treasurer,  J.  R. 
Schick. 


New  Jersey  State  Road  Convention. — This  Convention 
was  held  in  Trenton,  N.  J.,  January  21.  on  a  call  issued  by  the 
State  Board  of  Agriculture.  There  was  an  attendance  of  about 
250  from  all  parts  of  the  State.  Mr.  Edward  Burrough,  of 
Camden,   was  chosen    Chairman.     Papers  were  read   on   the 
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Value  of  Good  Roads,  by  Dr.  James  C.  McKenzie  ;  on  Practi- 
cal Road  Building,  by  Robert  A.  Meeker,  and  on  Experience 
in  Road  Building,  by  Dr.  C.  B.  Ripley  ;  the  last-named  paper 
recommended  the  use  of  wide  tires  for  all  vehicles  carrying 
heavy  loads.  Professor  Haupt  made  an  address  on  the  Cost  of 
Traction  on  Different  Cla«ises  of  Roads.  Mr,  Bicot  described 
the  method  of  constructing  the  Telford  roads  on  Staten  Island, 
and  Mr.  J.  J.  Owen  made  some  remarks  on  construction  and 
repair  of  common  roads.  Mr.  Owen  estimated  that  the  proper 
improvement  of  existing  roads  in  the  State  would  cost  on  an 
average  from  $2,500  to  $3,000  per  mile. 

A  committee  of  eight  was  appointed  to  draw  up  a  road  law  to 
be  presented  to  the  Legislature  and  resolutions  in  favor  of  im- 
proved road  systems  were  adopted. 


Canadian  Society  of  Civil  Engineers.  — At  the  annual  meet- 
ing in  Montreal,  January  13,  the  annual  address  of  the  Presi- 
dent was  read,  showing  that  there  are  now  656  members,  and 
that  the  Society  is  in  a  prosperous  condition. 

The  elections  for  the  new  Council  resulted  as  follows  :  Presi 
dent,  John  Kennedy  ;  Vice  Presidents,  Thomas  Monro,  W.  T. 
Jennings,  P.  Alexander  Peterson  ;  Treasurer,  H.  Hallis  ;  Sec- 
retary, Professor  C.  H.  McLeod  ;  Council,  Professor  Bovey, 
Joseph  Hobson,  H.  G.  C.  Ketchum,  H.  N.  Ruttaw,  P.  W.  St. 
George,  C.  E.  W.  Dodwell,  H.  1.  Cambie,  K.  W.  Blackwell, 
C,  H.  Keefer,  H.  D.  Lumsden,  F.  N.  Gisborne,  Alan  Mac- 
dougall,  I.  D.  Harnett,  E.  A.  Hoare,  F.  C.  Gamble. 

The  Growski  Medal  was  awarded  to  D.  H.  Keeley,  for  his 
paper  on  Developments  in  Telegraphy.  The  resident  members 
in  Montreal  entertained  their  visiting  brethren  at  a  conversa- 
zione in  the  new  vpork-shop  building  of  McGill  College,  which 
was  a  brilliant  social  gathering. 


Engineers'  Club  of  Minneapolis. — At  the  annual  meeting, 
held  January  7,  the  following  officers  were  elected  ;  William  A. 
Pike,  President  ;  W.  W.  Redfield,  Vice-President  ;  Secretary 
and  Treasurer,  F.  W.  Cappelen  ;  Librarian,  A.  B.  Coe  ;  Mem- 
ber Board  of  Managers  of  the  Association  of  Engineering  So- 
cieties, Elbert  Nexsen. 

Technical  Society  of  the  Pacific  Coast.— At  the  annual 
meeting  in  San  Francisco,  January  15,  the  following  olBcers 
were  elected  ;  President,  John  Richards  ;  Vice-President, 
Luther  Waggoner  ;  Treasurer,  George  F.  Schild  ;  Secretary, 
Otto  Von  Geldern  ;  Directors,  H.  C.  Behr,  George  W.  Dickie, 
W.  R.  Eckart,  C.  E.  Grunsky  and  A.  Schierholz. 

Mr.  Richards  is  a  mechanical  engineer  ;  Mr.  Waggoner,  a 
mining  engineer  ;  Mr.  Von  Geldern,  a  civil  engineer,  and  Mr. 
Schild  a  naval  architect,  showing  that  the  membership  of  the 
Society  is  pretty  well  distributed. 


Civil  Engineers'  Society  of  St.  Paul. — At  the  regular 
meeting,  March  7.  John  Blodgett,  H.  S.  Crocker,  and  David 
Curtin  were  elected  members. 

Mr.  C.  F.  HoUingsworth  read  an  interesting  paper  on  the 
Yellowstone  National  Park. 


Engineers'  Club  of  Philadelphia.— At  the  regular  meeting, 
February  20,  after  some  discussion  on  the  advantages  of  a  large 
building  for  the  joint  use  of  the  various  engineeiingand  techni- 
cal societies  of  Philadelphia,  it  was  resolved,  on  motion  of  Mr. 
Carl  Hering,  that  a  committee  of  five  be  appointed  to  confer 
with  other  societies  on  the  advisability  of  erecting  a  large  build- 
ing for  their  joint  use. 

The  Tellers  of  Election  reported  the  following  candidates 
elected  to  membership  :  D.  P.  Bruner,  Walter  C.  Kerr,  Paul 
A.  N.  Winand,  Joseph  C.  Wagner,  Henry  L.  Butler,  Thomas 
Earle,  Herbert  P.  White,  Thomas  Willis  Fleming. 

A  memorial  of  R.  H.  Lee,  which  had  been  prepared  by  Mr. 
Trautwine,  was  presented,  and  it  was  directed  that  same  be  in- 
corporated in  the  minutes  and  printed  in  the  Proceedings. 

Mr.  A.  Saunders  Morris  read  his  paper  on  Limitations  of 
Electric  Power  Transmission,  which  was  discussed  by  Mr.  Carl 
Hering,  and  Mr.  Morris  replied  to  a  number  of  questions  raised. 

A  translation  of  M.  Bazin's  paper  on  Flow  of  Water  over 
Weirs,  by  Arthur  Marichal  and  John  C.  Trautwine,  Jr.,  was 
presented  in  abstract. 

Engineers'  Society  of  Western  Pennsylvania.— The  regu- 
lar monthly  meeting  of  the  society  was  held  in  Pittsburgh,  on 
March  15.  The  meeting  was  devoted  to  discussing  Mr.  Met- 
calf's  paper  on  Smoke,  read  at  the  February  meeting. 

Mr.  J.  W.  Langley  opened  the  discussion  by  stating  that  one 
side  of  the  smoke  question  is  sometimes  overlooked  :  that  cer- 
tain industries  produce  smoke  necessarily  because  of  the  re- 
quirements of  the  material  which  is  being  treated.  In  good 
practice  steel  furnaces  do  not  produce  any  large  amounts  of 


smoke  ;  puddling  furnaces,  coke  ovens  and  household  fires  are 
large  producers  of  smoke.  Next  to  these  last  is  undoubtedly 
boiier  fires— probably  in  Pittsburgh  they  equal  all  other  causes 
of  smoke  combined,  and  it  is  to  them  that  the  coming  inventor 
needs  to  direct  his  attention.  The  mechanical  stoker  can  only 
be  used  in  large  establishments  ;  small  ones  cannot  afford  them, 
and  it  is  from  the  small  ones  collectively  that  the  gieatest  part 
of  the  smoke  comes.  A  smoke-laden  atmosphere  has  one  evil 
effect,  and  that  is  that  it  is  mentally  depressing  ;  that  smoke  is 
injurious  to  bodily  health  has  never  been  proved  by  testimony. 

Dr.  Daly  spoke  for  the  Ladies'  Health  Association  upon  the 
injury  of  smoke  on  the  lungs  and  air  passages. 

Several  characters  of  smoke  consumers  were  then  described 
by  their  representatives.  Alter  a  lengthy  discussion  engaged 
in  by  many  of  the  members,  a  Committee  on  Smoke  Prevention 
was  appointed,  consisting  of  Messrs.  Dempster,  Johoson,  Hyde, 
Scaife  and  Langley. 


Western  Society  of  Engineers. — At  a  meeting  held  in 
Chicago,  March  2,  a  committee  was  appointed  to  confer  with 
similar  committees  from  the  Chicago  Electrical  Society  and  from 
the  Western  Society  of  Architects.  The  intention  is  that  the 
three  committees  shall  complete  an  organization  having  for  its 
object  the  equipment  of  a  museum  of  mechanical  arts  with  test- 
ing rooms  and  other  facilities  for  teaching  in  connection  with 
the  Chicago  University.  It  is  understood  that  if  the  building 
is  provided  the  University  will  assume  the  cost  of  running  the 
school.  The  amount  needed  is  about  $250,000,  and  a  large  part 
of  this  has  been  promised. 


Civil  Engineers'  Club  of  Cleveland. — At  the  annual  meet- 
ing, March  S,  the  reports  of  the  retiring  officers  were  presented. 
The  Secretary  showed  an  increase  of  11  members,  and  14  papers 
were  read  at  the  meetings.  The  Treasurer's  report  showed  the 
finances  10  be  in  good  condition.  The  Librarian  reported  an 
increase  in  the  number  of  books,  and  also  an  airangement  with 
the  Case  Library  Association  giving  members  the  use  of  valu- 
able reference  books. 

The  Programme  Committee  presented  three  interesting  re- 
ports :  one  by  Professor  C.  S.  Howe  on  Recent  Advancement 
in  Physics  ;  one  by  F.  A.  Coburn,  on  Recent  Works  of  Archi- 
tecture, and  one  by  A.  Mordecai,  on  Railroad  Engineering. 

The  following  oiBcers  were  elected  :  President,  Walter  P. 
Rice  ;  Vice-President,  Albert  H.  Porter  ;  Secretary,  Charles  S. 
Howe  ;  Treasurer.  C.  P.  Leland  ;  Librarian,  Charles  H.  Ben- 
jamin ;  Directors,  C.  H.  Strong  and  G.  A.  Hyde. 

The  retiring  President,  Mr.  J.  L.  Gobeille,  then  delivered  the 
annual  address  on  the  Financial  Status  of  the  Engineer. 


Engineering  Association  of  the  South.— The  regular  March 
meeting  was  held  at  the  Young  Men's  Library  Association 
Hall,  Atlanta.  Ga.,  March  11,  President  A.  V.  Gude,  of  At- 
lanta, presiding,  with  20  members  and  about  30  visitors  pres- 
ent. "The  non-resident  members  and  invited  guests  from  Ken- 
tucky and  Tennessee  reached  Atlanta  Thursday  evening  by  a 
special  train  placed  at  their  disposal  by  Major  J.  W.  Thomas, 
President  of  the  Nashville,  Chattanooga  &  St.  Louis.  The  trip 
from  Chittanooga  over  the  Western  &  Atlantic  was  made  in 
charge  of  Mr.  Hunter  McDonald,  Resident  Engineer  of  the 
road,  and  the  train  made  numerous  stops  to  inspect  the  exten- 
sive improvements  on  track  and  bridges  now  being  carried  on. 
These  improvements  comprise  the  building  of  between  20  and 
30  iron  bridges,  the  rebuilding  of  a  large  proportion  of  the 
masonry  for  them,  the  reballasting  of  a  considerable  portion  of 
the  road  bed  and  the  beginning  of  the  relaying  of  the  track  with 
heavy  steel  rails,  which  is  to  be  gradually  extended. 

Friday  morning  was  spent  in  visiting  the  principal  points  of 
interest  in  the  city,  the  greater  amount  of  the  lime  being  devot- 
ed to  the  inspection  of  the  new  plant  of  the  Electric  Lighting  & 
Power  Company. 

At  the  meeting  a  communication  was  received  from  Mr. 
Octave  Chanute,  transmitting  a  prospectus  of  the  organization 
of  the  International  Congress  of  Internal  Water-ways,  and  ex- 
tending an  invitation  to  attend  the  fifth  annual  meeting  of  this 
congress  to  be  held  in  Paris,  France,  beginning  on  July  21. 

The  following  were  elected  : 

Members  :  Edward  B,  Gushing,  Houston,  Tex,  ;  W.  N.  Mc- 
Donald, Nashville,  Tenn. 

Juniors  :  Alexander  H.  Wood,  Tracy  City,  Tenn.  ;  W.  T. 
Young,  Nashville.  Tenn. 

Mr.  Hunter  McDonald  then  presented  a  paper  on  Steel  Rails, 
which  received  very  extensive  discussion  by  Messrs.  Lodge, 
MacLeod  and  Dudley.  The  paper  gave  the  history,  chemical 
analyses,  rate  of  wheel  wear,  results  of  bending  tests  and  of  ten- 
sile tests  of  three  steel-rails  laid  at  different  times  on  the  Nash- 
ville, Chattanooga  &  St.  Louis. 

Mr.  A.  V.  Gude  presented  a  paper  on  the  Granite  Quarries  of 
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Lithonia,  Ga.  The  paper  presented  comparative  results  of  the 
crushing  strength  of  granite  from  the  quarries  at  Richmond, 
Va.,  Stone  Mounlain.  Ga.,  and  Lithonia,  Ga.,  and  ilrsciibed 
(ully  the  quarrying  operations  at  Lithonia.  The  most  interest- 
ing point  brought  out  by  ihc  paper  was  the  method  of  lifting  a 
quarry  or  producing  an  arlificial  bed  covering  acres  in  extent 
by  a  single  blast-hole,  a  method  lor  producing  an  artificial  bed 
for  the  Moor  of  the  quarries  discovered  at  the  Georgia  quarries  a 
few  years  since. 

The  paper  was  discussed  by  Messrs.  W.  C.  Smith,  J.  K. 
Peebles,  and  T.  P.  Branch.  Mr.  Peebles  presented  a  descrip- 
tion of  the   Petersburg,  Va.,  quarries. 

Master  Mechanics'  Association. — Secretary  Sinclair  has 
issued  a  circul.ir  calling  attention  ol  members  to  the  necessity 
of  answering  circulars  of  inquiry  as  promptly  as  possible. 

The  Committee  on  Compound  Locomotives — the  Chairman 
ol  which  is  Mr.  George  Gibts,  Mechanical  Engineer,  Chicago, 
Milwaukee  i<i  St.  Paul  Railroad— has  issued  a  ciicular  request- 
ing members  who  are  in  position  to  do  so  to  make  comparative 
tests  of  compound  locomotives  if  possible  before  the  Conven- 
tion. If  they  can  comply  they  are  requested  to  notify  the  Com- 
mittee at  once. 


Master  Car  Builders'  Association.— The  Arbitration  Com- 
mittee requests  suggestions  from  all  interested  as  to  changes 
which  may  be  considered  desirable  in  the  rules  ol  interchange. 

The  Committee  on  Standard  Center  I'lates  has  issued  a  circu- 
lar containing  drawings  of  proposed  standard  center  plates, 
both  of  malleable  and  of  pressed  steel,  and  requests  comments 
from  members  on  the  proposed  plans.  This  Committee  has 
also  submitted  designs  for  standard  stake-pockets  of  two  sizes, 
with  the  same  request. 

The  Committee  on  Cast  Iron  Wheels  has  issued  circulars 
making  inquiries  as  to  the  number  of  points  in  relation  to  the 
manufacture  and  service  of  such  wheels. 

The  Committee  on  Joint  Inspection  also  wants  information 
as  to  the  interpretation  of  a  number  of  points  in  the  rules,  and 
suggestions  as  to  changes  which  may  be  needed. 

The  Committee  on  Standards  has  issued  several  circulars,  the 
object  of  which  is  to  secure  information  from  members  as  to 
the  e.xtent  with  which  railroad  companies  generally  are  com- 
plying with  the  standards  of  the  Association. 


NOTES  AND  NEWS. 


Double  Nozzle  for  Tangential  Water  Wheels. — The 
Pacific  Iron  Works  in  San  Francisco  furnish  the  accompanying 
drawing  of  a  recently  designed  double  nozzle  for  tangential 
water  wheels,  constructed  as  nearly  as  possible  to  provide  for 
the  acceleration  of  approach,  and  also  for  application  of  the 
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NOZZLE   FOR   IMI'.tCT   WATER  WHEELS. 

Streams  in  such  relation  that  they  do  not  interfere  one  with  the 
other.  There  is  also  the  provision  of  independent  control  for 
each  nozzle  besides  the  common  gate  in  the  main  supply  pipe. 
For  the  rest  the  drawing  needs  no  explanation,  showing  as  it 


does  all  parts  clearly,  and  in  correct  proportion. — Industry, 

San  /''nincisco, 

A  Smalt  Electric  Light  Plant. — The  steam  yacht  Cy,^'nel 
is  said  to  be  the  smallest  vessel  ever  lighted  by  electricity  Irom 
its  own  plant,  and  was  an  endeavor  on  the  part  of  its  owners, 
the  Shipman  Engine  Manufacturing  Company,  of  Rochester, 
N.  Y.,  lo  show  how  complete  an  equipment  could  be  placed 
within  the  most  limited  space. 

The  vessel  is  35  ft.  over  all  and  7  ft.  beam.  The  hull  is 
planked  with  while  cedar,  copper  riveted,  and  lined  inside  with 
cherry  and  white  pine  finiihed  in  oil.  A  Shipman  oil-burning 
boiler  supplies  steam  at  t6o  lbs.  pressure  to  the  two  engines 
and  donkey  pump,  all  of  which,  together  with  the  dynamo, 
are  located  in  the  cabin  amidships.  The  main  engine,  which 
is  a  fore-and-aft  compound  engine  having  cylinders  3i  and  ii\ 
in.  with  stroke  of  5  in.,  operates  its  feed  water  and  vacuum 
pumps  by  worm  gear  having  a  reduction  of  4  to  i,  and  runs  at 
350  to  400  revolutions  per  minute.  A  high  speed  single  engine 
is  bolted  to  the  cylinder  head  of  the  main  engine  as  shown. 
This  has  a  cylinder  2|  in.  X  3  in.,  and  makes  500  revolutions 
per  minute.  Belted  directly  to  the  pulley  of  this  high  speed 
engine,  and  located  on  a  bracket  attached  to  the  front  of  the 
cabin,  is  a  +  kilowatt  Edison  generator,  capable  of  supplying 
ten  16  C.  P.  incandescent  lamps.     The  wiring  was  neatly  done 
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by  Putnam,  Gay  &  Company,  of  Rochester,  who  also  arranged 
a  search  light  so  that  when  desired  it  can  be  thrown  into  cir- 
cuit. By  means  of  this  light,  it  is  said  that  the  bottom  of  the 
lake  can  be  readily  seen  in  40  ft.  of  water. 

The  Cygnet  has  a  speed  of  10  miles  an  hour,  is  fitted  up  with 
great  care,  and  is  a  very  comfortable  craft. — Electricity. 

Harveyized  Rails. —Since  August,  1891,  two  rails  have  been 
lying  in  the  track  of  the  Delaware,  Lackawanna  &  Western  Rail- 
road at  Scranton  which  have  been  treated  by  the  Harvey 
cementation  process,  the  idea  being  to  have  the  top  of  the  rail, 
which  is  exposed  to  wear,  hard,  while  the  balance  of  the  rail 
remains  soft  and  is  not  subject  to  danger  from  breakage.  The 
following  analyses  give  the  carbon  at  different  depths  : 

Depth. 
Inches. 


TiT- 


I  .  . 

I  A. 


No.  1 

No.  3 

Rail. 

Rail. 

0.76 

0.76 

0.42 

0.42 

0.33 

0.31 

0.30 

0.30 

0.30 

0.30 

0.33 

0.30 

0.30 

0  27 

030 

0.28 

0.27 

0  26 

0.27 

0.26 

0.27 

0.25 

0.24 

0.27 

Flange  o.  24 

The  railroad  officials  report  that  the  Harveyized  rails  show 
less  wear  and  flow  of  metal  than  other  rails  subjected  to  service 
under  the  same  conditions.—  Iron  Age. 

A  Newr  Cement.— The  Revue  Scientijique  notes  that  Mr. 
Takayama,  a  Japanese  engineer,  has  been  making  use  of  a 
sand  resulting  from  the  decomposition  of  granite,  which  is 
found  in  large  quantities  in  Japan.  This  sand,  when  mixed 
with  lime,  forms  an  excellent  cement.  Briquettes  composed  of 
100  parts  of  sand  and  10  parts  of  slaked  lime,  after  two  weeks' 
exposure  to  the  air,  showed  a  resisting  power  of  56  lbs.  per  sq. 
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in.  ;  after  six  weeks'  exposure,  this  was  increased  to  85  lbs. 
Immersed  in  waler,  the  resistance,  after  15  weeks,  was  I2g  lbs. 
to  the  sq.  in.,  showing  a  great  increase. 

"  A  Hungarian  Compound  Locomotive.— The  accompanying 
illustration,  from  the  Kevut  Ceneralt  des  C/iemiiis  de  Fer  shows 


too  highly  recommended.  I  have  invariably  found  that  plan  to 
result  in  material  improvement  in  economy  over  locomotives 
similar  in  other  respects,  but  with  slide-valves  placed  above  the 
cylinder.  In  some  cases  this  economy  amounted  to  one-sixth, 
added  to  which  the  wear  and  tear  of  valves  in  Holden's  arrange- 
ment is   materially  reduced,  while  the  noisy  purging-cocks  can 


COMPOUND  LOCOMOTIVE,   HUNGARIAN  STATE  RAILROADS. 


a  compound  locomotive  for  express  traffic  recently  built  for  the 
Hungarian  State  Railroads.  As  wil^  be  seen  from  the  sketch 
the  engine  has  four  driving  wheels  connected  and  a  four-wheel 
truck.  The  cylinders  are  outside  and  are  placed  in  tandem,  the 
low-pressure  cylinder  being  in  front  and  the  high-pressure  cyl- 
inder behind,  the  pistons  of  both  being  connected  to  the  same 
rod.  The  low-pressure  and  the  high-pressure  cylinders  are  en- 
tirely distinct  castings,  and  the  connection  between  them  is 
made  by  means  of  a  steam  pipe  which  serves  as  an  intermediate 
reservoir.  The  valve  motion  is  outside,  and  is  of  the  Walschaert 
type,  the  same  valve-rod  moving  the  valves  of  both  cylinders. 
The  reversing  gear  is  of  the  screw  type,  and  can  be  closely  ad- 
justed. The  throttle  valve  is  so  arranged  that  live  steam  from 
the  boiler  can  be  admitted  to  the  low-pressure  cylinder,  and  the 
reversing  gear  is  also  ai ranged  so  that  when  it  is  in  full  gear 
forward  or  backward,  live  steam  enters  the  intermediate  reser- 
voir, and  consequently  the  low-pressure  cylinders.  The  boiler 
is  of  sleel  and  has  a  very  long  fire-box,  with  an  inclined  grate 
for  burning  the  coal  which  is  ordinarily  used  on  the  Hungarian 
Railroads,  and  it  is  a  sort  of  lignite.  The  frames  are  of  steel 
and  of  the  plate  type  ordinarily  in  use  in  Europe,  and  the  truck 
frames  are  also  of  steel  plate.  The  boiler  is  built  for  a  work- 
ing pressure  of  165  lbs. 

The  high-pressure  cylinders  are  0.370  m.  (14.57  i"-)  and  the 
low-pressure  cylinders  0.550  m.  (21.65  in.)  in  diameter,  both 
being  o  650  m.  (25. 58  in.)  stroke.  The  ratio  is  i  :  2.20.  The 
driving-wheels  are  2  m.  (6.56  ft.)  in  diameter,  and  the  truck 
wheels  1.05  m.  (41.33  in.).  The  total  weight  of  the  engine 
ready  for  service  is  119,900  lbs,,  of  which  61,500  lbs.  are  on  the 
driving-wheels  and  58,400  lbs.  on  the  truck.  The  conditions 
which  this  engine  was  built  to  fulfill  were  that  it  should  draw  a 
train  weighing  160  tons  over  grades  of  0.67  percent.,  having 
curves  of  small  radius,  at  the  speed  of  37  miles  an  hour,  and 
that  with  the  same  train  on  a  level  it  should  be  able  to  reach  a 
speed  of  49  miles  an  hour.  The  weight  on  an  a.xle  was  not  to 
exceed  14  tons.  One  object  of  the  design  was  to  secure  the 
greatest  possible  amount  of  grate  surface  on  account  of  the  na- 
ture of  the  fuel,  and  also  to  keep  down  the  wheel  base  of  the 
engine  as  much  as  possible.  The  distance  between  the  driving- 
wheels  is  2.40  m.  (7  ft.  10.46  in.),  and  the  distance  between  the 
center  of  forward  driver  and  cenler  of  truck  is  3  m.  (g  ft.  10  in. 

Locomotive  Slide-Valves  below  the  Cylinders. — A  cor- 
respondent of  the  Practical  Englnur  writes  to  that  paper  :  "  In 
your  valuable  journal,  I  notice  a  reference  is  made  to  the  plan 
adopted  by  Mr.  Holden,  of  the  Great  Eastern  Railroad,  of 
placing  the  slide-valve  underneath  the  cylinder  ;  and  as  hun- 
dreds of  locomotives  have  been  built  under  my  instructions 
with  valves  fi.xed  in  this  way,  it  may,  doubtless,  be  of  some  in- 
terest to  many  of  your  readers  to  know  that  my  experience 
fully  confirms  the  advantages  which  are  claimed  on  behalf  of 
this  arrangement.     Indeed,  in  my  opinion,  the  plan  cannot  be 


be  done  away  with — a  point,  by  the  way,  which  accounts  for  a 
part  of  the  economy.  When  I  first  introduced  the  arrangement 
I  encountered  much  opposition,  and  all  sorts  of  objections  were 
made  to  the  alteration.  Nothing  daunted,  however,  I  con- 
tinued to  adopt  the  plan,  and  can  now  affirm  that  this  simple 
change  possesses,  in  my  opinion,  more  value  than  all  the  patents 
that  have  been  taken  out  during  the  last  dozen  years  for  im- 
provements in  locomotive  engines." 

The  Webb  Locomotive  Boiler. — The  accompanying  sketch 
shows  a  design  of  boiler  recently  patented  by  Mr.  F.  W.  Webb, 
Locomotive  Superintendent  of  the  London  and  Northwestern 
Railroad  in  England.  This  boiler  was  used  in  his  large  com- 
pound engine  Greater  Btitain,  which  was  described  and  illus- 
trated in  the  January  number  of  the  Journal. 

As  shown  by  the  drawing,  a  combustion  chamber  is  arranged 
in  the  barrel  of  the  boiler  between  the  firebox  and  smoke-box 
tube  plates  so  as  to  divide  the  boiler  into  two  lengths.  The 
general  arrangement  will  be  clearly  understood  from  the  illus- 
tration, which  shows  a  boiler  so  constructed  in  longitudinal 
section.     A    is   the   main  flre-box,  and   B  its   tube  plate,  from 
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WEBB'S   LOCOMOTIVE   BOILER. 

which  tubes  C  extend  to  a  tube  plate  at  one  end  of  the  combus- 
tion chamber  D,  and  at  the  other  end  of  which  another  tube 
plate  has  further  tubes  C  leading  to  the  smoke-bux  tube  plate 
E.  The  combustion  chamber  D  is  secured  to  the  barrel  of  the 
boiler  by  stays  F  riveted  to  angle  irons.  At  the  lower  part  of 
the  combustion  chamber  is  a  conical  tube,  C,  closed  by  a  valve, 
//,  and  weighted  lever,  which  latter  can  be  operated  from  the 
foot-plate  of  the  engine,  so  that  any  ashes  collected  in  the  tube 
G  may  be  allowed  to  fall  out  when  required.  /  represents  a  cir- 
culating tube,  of  which  any  number  may  be  arranged,  either  as 
represented  in  the  illustration,  or  in  any  other  suitable  manner. 
A  pipe,  J,  is  also  arranged  to  be  controlled  by  a  suitable  valve 
which  may  be  worked  from  the  foot-plate,  and  which  pipe  is 
provided  with  two  branches,  each  terminating  in  a  rose,  so  that 
when  steam  is  allowed  to  escape  from  them  any  soot  or  ashes 
will  be  blown  from  the  open  ends  of  the  tubes  C. 
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The  House  of  Representatives  has  approved  the  report 
of  the  Naval  Committee,  which  recommended  that  only 
one  new  ship  should  be  authorized  this  year — an  armored 
cruiser  of  the  same  class  as  the  .\^7i'  York.  It  is  under- 
stood that  the  Senate  will  amend  the  bill  to  provide  for 
two  more  battle-ships  in  addition  ;  but  the  disposition  of 
the  House  seems  to  be  to  adhere  to  its  recent  action. 


Some  valuable  historical  exhibits  are  promised  for  the 
Chicago  Exposition,  and  if  the  plans  announced  are  car- 
ried out.  there  will  be  an  opportunity  to  study  the  develop- 
ment of  railroad  construction  and  machinery  such  as  has 
never  before  been  presented.  There  is  now  no  doubt  that 
the  Department  of  Transportation  will  be  one  of  the  most 
interesting  sections  of  the  Exposition. 


An  interesting  feature  of  recent  marine  development  is 
the  revival  of  the  sailing  ship,  which  seems  to  be  taking 
place,  in  spite  of  the  reduction  in  cost  of  operating  steam- 
ships. Some  very  large  sailing  vessels  have  lately  been 
built,  and  have  proved  themselves  very  successful  carriers. 
Some  of  them  are  provided  with  auxiliary  engines  for  use 
in  case  of  need  ;  but  even  with  these  the  sails  are  the  main 
reliance,  and  the  engines  are  entirely  subordinate.  For 
long  voyages  especially  the  sailing  ship  is  still  an  impor- 
tant factor  in  commerce,  and  is  likely  to  hold  its  place  for 
a  good  many  years  to  come  as  a  carrier  of  heavy  freight. 


made  in  a  few  years.  Some  of  these  utterances  seem  to 
be  too  sanguine,  when  we  consider  that  no  motor  has  jet 
been  shown  capable  of  hauling  heavy  trains  at  a  high 
speed  over  long  distances.  It  is  dangerous  to  predict  too 
much  in  these  days,  however  ;  and,  in  view  of  what  has 
already  been  done,  it  seems  altogether  probable  that  such 
a  motor  may  be  invented  and  set  at  work  within  a  few 
years. 

The  New  York  Central  &  Hudson  River  Railroad  Com- 
pany has  ]us(  completed  a  new  draw-span  in  its  bridge 
over  the  Harlem  River  at  One  Hundred  and  Thirty-fourth 
Street,  Neiv  York,  which  is  of  peculiar  construction.  It  is 
a  lifting  bridge — not  a  swing  bridge — is  double  tracked, 
and  is  93  ft.  long.  The  tower  which  carries  the  lifting 
arrangement  is  120  ft.  in  height.  The  bridge  is  raised  by 
a  double-cylinder  hoisting  engine,  and  there  are  two  coun- 
terbalance weights  of  45  tons  each.  The  bridge  can  be 
raised  or  lowered  in  20  seconds. 

The  new  draw  is  immediately  south  of  the  old  swinging 
draw-span.  All  the  work  upon  it  has  been  done  without 
interrupting  the  passage  of  trains — a  difficulty  which  will 
be  appreciated  when  it  is  stated  that  some  300  regular 
trains  a  day  pass  over  the  bridge,  besides  all  the  switch- 
ing trains  to  and  from  the  Mott  Haven  yard. 


The  very  sensible  suggestion  is  made  that  there  should 
be  at  the  Columbian  Exposition  a  concentration  of  the  ex- 
hibits of  road  machinery  and  material,  and  of  all  that  re- 
lates to  construction  and  maintenance  of  roads.  Under 
the  classification  at  present  adopted,  these  exhibits  willbe 
divided  up  among  the  Transportation,  Machinery,  Manu- 
factures, Mining  and  Agricultural  ouildings,  and  so  scat- 
tered that  the  effect  will  be  lost,  and  it  will  take  time  and 
trouble,  even  for  one  interested,  to  find  it  all. 

The  road  question  is  one  of  very  great  importance, 
reaching  almost  every  one  of  us  either  directly  or  indirect- 
ly, and  the  road  exhibits  ought  to  have  a  better  place. 
The  Exposition  will  give  an  opportunity  for  lessons  in 
road  making  which  ought  not  to  be  lost,  but  should  be 
improved  in  every  way  possible. 


A  r.ii  L  to  authorize  the  use  of  electricity  instead  of  steam 
for  motive  power  on  railroads  is  before  the  Massachusetts 
Legislature  ;  and  some  of  the  railroad  managers  of  that 
Stale  are  reported  as  prophesying  that  the  change  will  be 


New  railroad  building  is  not  very  active  as  yet.  and,  so 
far  as  it  is  possible  to  predict,  it  does  not  seem  probable 
that  the  new  track  laid  in  1892  will  much  exceed  that  of 
i8gi.  Long  lists  of  new  railroads  in  progress  have  been 
published,  but  most  of  them  have  not  yet  reached  the  stage 
of  actual  construction  work,  and  are  merely  projected. 
Some  have  gone  as  far  as  preliminary  surveys  or  final  loca- 
tion, but  the  number  on  which  actual  grading  or  track- 
laying  has  been  begun  is  comparatively  few.  There  is 
some  difficulty  in  raising  money  for  new  enterprises  still  ; 
and  the  chances  for  any  railroad  "  boom"  this  year  are 
not  great.  

While  new  building  is  somewhat  slow,  the  demand  for 
railroad  equipment  is  active,  and  numerous  orders  for 
locomotives  and  cars  are  reported.  The  railroads  gener- 
ally seem  to  be  increasing  their  rolling  stock,  as  well  as 
filling  up  the  gaps  made  by  the  depreciation  of  the  past 
two  or  three  years  when  renewals  have  been  postponed. 

In  the  new  orders  for  motive  power  there  seems  to  be  a 
notable  increase  in  the  number  of  locomotives  built  for 
suburban  and  other  special  service.  This  was  to  be  ex- 
pected from  the  increasing  complexity  of  railroad  business 
and  the  greater  variety  of  special  service  required. 
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The  great  bridge  over  the  Mississippi  at  Memphis  was 
to  be  opened  for  traffic  on  May  i  with  appropriate  cere- 
monies. It  is  a  notable  structure  in  itself,  and  is  notable 
also  as  being  the  .irst  bridge  crossing  the  Mississippi 
below  St.  Louis.  In  some  respects  the  conditions  at  Mem- 
phis were  favorable  to  the  building  of  a  bridge,  but  in 
other  respects  they  were  not,  and  some  serious  problems 
were  met  and  successfully  solved  by  the  engineers. 

The  Memphis  bridge  will  probably  remain  the  lowest 
bridge  crossing  of  the  river  for  some  time  to  come.  There 
has  been  some  talk  of  a  bridge  at  New  Orleans,  but  it  has 
not  assumed  definite  shape  as  yet,  and  the  difficulties  :n 
the  way  are  very  great. 

The  Poughkeepsie  Bridge  over  the  Hudson,  while  it  is 
an  admirable  structure  from  an  engineering  point  of  view, 
has  not  been  a  commercial  success,  and  has  not  earned 
enough  to  pay  interest  on  its  bonds.  This  is  largely  due 
to  the  fact  that  it  has  had  no  good  connections,  and  has 
been  used  only  by  one  line  of  small  traffic.  The  present 
prospect  is  that  it  will  pass  under  the  control  of  the  Read- 
ing combination,  and  in  that  case  its  business  may  be 
largely  increased,  as  a  very  considerable  coal  traffic  may 
be  carried  over  it. 

The  building  of  the  proposed  light-house  on  the  Outer 
Diamond  Shoal,  off  Cape  Hatteras,  has  been  abandoned 
for  the  present,  the  contractors  having  given  up  the 
work  owing  to  the  difficulties  caused  by  the  shifting  na- 
ture of  the  bottom  and  the  changes  which  have  occurred 
since  the  last  surveys  were  made.  Messrs.  Anderson  & 
Barr  have  constructed  many  difficult  foundations,  but  they 
do  not  believe  that  this  work  can  be  carried  through  suc- 
cessfully under  the  conditions  required. 


In  his  annual  address  to  the  American  Railway  Associ- 
ation, a  portion  of  which  is  given  on  another  page.  Presi- 
dent Haines  makes  a  plea  against  compulsory  legislation 
for  the  adoption  of  safety  appliances,  his  argument  being 
especially  addressed  to  the  case  of  automatic  couplers. 
Mr.  Haines  bases  his  argument  chiefly  upon  what  has  al- 
ready been  done  by  the  Master  Car-Builders'  Association 
and  by  the  Association  over  which  he  presides,  and  makes 
the  claim  that  the  adoption  of  a  safety  coupler  has  been 
accomplished,  and  that  it  is  being  brought  into  use  as  fast 
as  circumstances  wil  permit.  He  believes  the  best  solu- 
tion of  the  question  is  in  the  voluntary  action  of  the  rail- 
road companies,  and  thinks  that  this  will,  in  the  course  of 
the  next  two  or  three  years,  make  legislation  unnecessary. 

In  this  address  Mr.  Haines  has  taken  the  only  ground 
upon  which  opposition  to  compulsory  legislation  can  be 
successfully  conducted.  If  the  railroad  companies  support 
the  action  of  their  representatives  and  show  a  disposition 
to  carry  their  resolutions  into  effect,  his  argument  will  be 
effective  ;  and  such  action  on  their  part  is  the  true  and 
practical  way  to  avert  the  passage  of  a  law  whicn  they  do 
not  want.  _ 

The  bills  providing  for  the  adoption  of  a  safety  coupler 
are  to  be  postponed  for  the  present,  if  committee  action  is 
to  be  considered  as  any  indication.  Recently  the  Senate 
Committee  having  the  bills  in  charge  reported  an  amend- 
ment to  the  Interstate  Commerce  Law  directing  the  Com- 
missioners to  collect  information  as  to  the  number  of  auto- 


matic couplers  in  use  and  their  pattern,  the  number 
brought  into  use  during  the  year  and  other  statistics  bear- 
ing on  this  point.  The  information  so  gathered  is  to  be 
reported  to  Congress,  and  will  serve  as  the  basis  for  future 
action.  It  is  evident  that  the  Committee  believes  more 
informa'ion  to  be  necessary  before  Congress  can  properly 
decide  on  the  question. 

One  of  the  features  of  the  railroad  exhibit  at  the  Colum- 
bian Exhibition  will  be  a  historical  collection  of  railroad 
tickets.  The  work  of  collecting  and  arranging  this  has 
been  undertaken  by  Mr.  George  De  Haven,  the  General 
Passenger  Agent  of  the  Chicago  &  West  Michigan  Rail- 
road, who  has  given  much  attention  to  this  subject  in  the 
past,  and  has  already  many  valuable  data.  He  invites 
correspondence  with  all  interested  in  the  subject,  and 
will  take  care  that  any  collections,  documents,  etc.,  loaned 
for  the  Exhibition  will  be  carefully  handled,  preserved, 
and  returned  at  its  close. 


Through  the  efforts  of  a  committee,  of  which  Mr. 
William  Toothe  was  Chairman,  the  Railroad  Supply  Men, 
to  be  in  fashion  with  the  other  business  interests,  had  a 
dinner  at  Delmonico's  on  Friday  evening,  April  22. 

ft  was  quite  a  notable  gathering,  and  was  presided  over 
by  General  E.  S.  Greeley,  as  representative  of  the  longest 
service  in  the  supply  trade. 

The  afier-dinner  speeches  were  entirely  informal  ;  fol- 
lowing insiructions  from  the  Chair,  ihey  kept  as  far  from 
the  toasts  assigned  them  as  they  could.  Among  those 
who  spoke  were  Mr.  J.  B.  Ecclesine,  Colonel  Green,  Cap- 
tain Tarr,  Mr.  David  Dodd,'  Mr.  Angus  Sinclair  and 
others.  Colonel  C.  A.  Moore  very  happily  presented  the 
hopes  and  desires  of  the  promoters  of  ihe  dinner,  as  an 
effort  to  bring  into  closer  and  pleasanter  social  relations 
those  who  in  business  were  seeking  the  same  lines  of 
trade,  believing  that  while  "  business  was  business,"  there 
was  room  for  a  little  sentiment,  and  that  a  closer  social 
life  would  not  only  make  business  relations  pleasanter, 
but  make  life  better  worth  living. 

His  remarks  were  so  kindly  received,  that  it  was  unani- 
mously voted  that  Mr.  Greeley  should  be  Chairman,  and 
appoint  a  committee  to  secure  a  permanent  organization 
of  the  interests  represented. 

The  guests  were  very  delightfully  entertained  by  Mrs. 
Sherwood  in  her  inimitable  whistling  and  by  Mr.  E.  J. 
Bushnell  in  several  songs.  The  occasion  was  altogether 
one  to  be  remembered  by  those  present  with  pleasure,  and 
with  a  wish  that  it  may  not  be  the  last  of  its  kind. 


THE  USES  OF  ALUMINUM. 

Like  every  new  question,  that  of  the  use  of  aluminum 
has  had  to  pass  through  various  phases  of  discussion.  In 
the  first  place,  its  value  was  greatly  exaggerated,  and  we 
were  assured  that  it  was  the  "  metal  of  the  future,"  which 
was  to  supersede  iron,  steel,  and  brass  for  all  constructive 
purposes.  More  recently  the  natural  reaction  has  fol- 
lowed, and  we  have  been  told  that,  after  all,  the  metal 
was  of  very  liltle  account  for  practical  purposes.  In  this, 
as  in  the  first  case,  writers  who  have  sought  to  instruct 
the  public  have  gone  much  too  far. 

The  truth  appears  to  lie  between  the  two  extremes. 
The  great  advantages  of  aluminum  in  its  lightness,  ease 
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of  working,  and  some  other  qualities  will  give  it  a  certain 
and  important  |>lace,  1)Ut  its  behavior  under  compressive 
and  transverse  strains  is  hardly  such  as  to  matce  it  such 
an  erticient  substitute  for  steel  in  construction  as  has  been 
claimed  in  some  i|uarlers. 

Trobably  the  greatest  use  of  aluminum  will  be  found  in 
alloys  with  other  metals.  In  combinations  such  as  alumi- 
num bron/e  and  others  it  is  giving  •.  s  some  valuable  addi- 
tions to  our  available  metals,  and  much  is  hoped  for  from 
its  use  in  small  quantities  with  steel  and  iron.  The  ex- 
periments already  made  in  this  direction  have  accom- 
plished much,  and  show  that  more  is  to  be  hoped  for. 

The  high  price  of  the  metal  has  hitherto  prevented  its 
free  use,  but  considerable  reductions  in  this  direction  may 
be  expected.  No  less  an  authority  than  Mr.  Hunt,  who 
has  been  one  of  the  pioneers  in  the  manufacture,  assures 
us  that  a  gradual  reduction  in  price  is  probable  as  meth- 
ods of  reduction  are  improved  ;  but  the  full  force  of  this 
will  not  be  felt  until  the  output  and  demand  are  expressed 
in  tons,  instead  of  pounds,  as  at  present. 


FAST  TRAINS. 


Much  public  attention  has  recently  been  given  both  in 
this  country  and  abroad  to  the  question  of  fast  lime  on 
railroads.  There  has  been  considerable  rivalry  among 
railroad  companies  in  running  fast  trains,  and  the  ques- 
tion has  been  discussed  at  length  in  the  public  prints,  both 
technical  and  popular.  Comparisons  have  been  made 
between  the  railroads  of  different  countries,  and  claims  ol 
all  sorts  have  been  made  for  superiority  in  this  respect  by 
writers  of  different  nationalities. 

What  the  public  is  chieHy  interested  in,  however,  is  what 
may  be  called  the  commercial  speed  of  trains  —  that  is.  the 
time  which  a  train  makes  between  its  terminal  points. 
The  average  traveler  who  goes  from  Chicago  to  New 
York,  for  instance,  cares  very  liitle,  after  all,  when  he  is 
told  that  at  certain  points  of  the  run  the  train  on  which  he 
travels  makes  60  miles  an  hour  ;  he  is  chielly  interested  in 
knowing  whether  it  will  take  him  20,  24,  or  30  hours  to 
reach  his  destination.  The  commercial  speed  is  the  point 
which  will  determine  his  choice  of  route. 

This  commercial  speed  may  be  increased  either  by  in- 
creasing the  actual  speed  or  by  omitting  stops  and  short- 
ening up  delays.  The  latter  is,  in  fact,  the  method  most 
usual  on  long  lines,  and  the  extent  to  which  it  can  be  car- 
ried depends  entirely  upon  the  nature  of  the  business,  the 
amount  of  the  through  traffic,  and  the  number  of  impor- 
tant stations  between  the  terminal  points.  On  a  line  like 
that  between  New  York  and  Philadelphia,  for  instance, 
the  number  of  through  passengers  is  sufficient  to  support 
the  through  trains  without  assistance  from  the  local  busi- 
ness ;  and  there,  accordingly,  the  greatest  speed  and  the 
greatest  number  of  fast  trains  are  to  be  found. 

The  last  train  question  is,  after  all,  chiefly  a  commer- 
cial one.  The  cost  of  running  is  the  main  point  with  a 
railroad  company,  and  if  high  speed  will  attract  business 
and  bring  in  a  satisfactory  return  it  will  be  furnished.  On 
those  roads  where  the  increase  of  the  commercial  speed 
pays,  it  will  be  increased  with  perhaps  a  very  few  excep- 
tions, where  an  undue  conservatism  and  the  absence  of 
competition  combine  to  delay  improvements  ;  but,  as  a 
rule,  it  may  be  said  that  whenever  and  wherever  the  trav- 
eling public  is  numerous  and  is  willing  to  pay  for  60  miles 
an  hour  or  more,  it  will  be  carried  at  that  speed. 


CITV  TRAFFIC. 


JThf.  question  of  liandling~traffic  in  cities  is  one  of  the 
most  dilhciill  and  perplexing  of  tnose  which  the  modern 
engineer  has  to  answer.  The  tendency  of  the  present  is 
to  concentration  of  population,  and  the  rapid  growth  of 
our  large  cities  leads  to  demands  everywhere  for  better 
facilities  for  movement,  which  must  be  met.  New  York 
has  had  this  question  before  it  for  years,  and  so  far  it  has 
met  with  only  a  partial  solution  ;  much  the  same  may  be  said 
of  Brooklyn  ;  Philadelphia  has  begun  to  discuss  it  ;  Boston 
has  reached  the  point  of  complete  congestion  of  the  exist- 
ing surface  lines  ;  and  Chicago  is  trying  to  act  under  the 
spur,  not  only  of  the  ordinary  demands  of  the  city,  but  also 
ot  the  pressing  necessity  of  providing  some  means  for 
carrying  the  great  number  of  people  who  are  expected  to 
visit  the  city  next  year  at  the  time  of  the  F.X|)osition. 
;  It  must  be  confessed  that  what  has  been  done  so  far  is 
not  at  all  a  satisfactory  solution  of  the  question.  Unfor- 
tunately a  city  is  not  made  to  order  ;  it  grows  up  grad- 
ually, and  by  the  time  it  is  large  enough  to  need  some 
form  of  rapid  transit  there  are  many  obstructions  in  the 
way.  Vested  interests  in  valuable  property  are  to  be  con- 
sidered, streets  must  not  be  obstructed,  and  a  great  vari. 
ety  of  other  considerations  must  be  taken  into  account. 
New  York  is  in  most  respects  very  favorably  situated 
for  the  construction  of  rapid  transit  lines,  and  its  elevated 
roads  seemed  for  a  time  to  serve  its  needs  ;  but  in  a  lew 
years  they  began  to  be  considered  insufficient,  and  the 
ontinued  discussions  and  efforts  to  secure  a  better  system 
are  well  known. 

With  all  the  improvements  promised  by  cable  and  elec- 
tric traction,  the  speed  on  surface  street  lines  must  neces- 
sarily be  limiied  to  such  a  degree  as  to  make  them  un- 
suited  for  long  distances  and  to  confine  them  to  a  limiieil 
radius.  That  the  road  which  is  to  serve  a  large  city  must 
be  above  or  below  the  surface  is  generally  admitted.  The 
expense  of  construction,  and  to  some  extent  popular  prej- 
udice, are  against  the  underground  line  ;  while,  on  the 
other  hand,  the  interference  with  the  streels,  the  obstruction 
of  light  and  air  and  the  damage  to  adjoining  property  are 
the  objections  likely  to  be  raised  to  all  elevated  structures. 

It  is  a  case  where  no  general  rules  can  be  laid  down, 
and  where  the  engineer  must  take  each  one  by  itself  and 
meet  as  best  he  may  the  difficulties  arising.  They  are 
sure  to  be  great  and  to  require  his  best  efforts  to  overcome 
them.  The  actual  construction  will  be,  in  most  cases,  the 
least  difficult  part  of  the  problem  ;  the  preliminary  work 
and  the  overcoming  of  objections  will  be  the  serious  part 
of  the  work.  Probably  in  a  majority  of  cases  the  solution 
will  be  unsatisfactory  to  the  engineer  ;  for  he  will  not  be 
able  to  secure  the  best,  but  will  have  to  be  satisfied  with 
such  a  compromise  as  contending  interests  and  circum- 
stances will  permit. 

There  is  anoiher  problem  to  which  very  little  attention 
has  yet  been  given,  and  that  is  the  quick  and  economical 
handling  and  distribution  ol  freight  in  cities.  Our  pres- 
ent methods  of  collecting  and  delivering  freight  are  primi- 
tive enough,  and  are  hardly  an  improvement  over  those  of 
a  century  ago.  Terminal  improvements  have  been  con- 
fined to  the  handling  of  (reighl  at  the  railroad  station  ;  the 
getting  it  to  and  from  that  point  has  been  left  apparently 
with  very  little  consideration.  Especially  with  small  ship- 
ments, the  delivery  at  the  station  in  New  York,  for  in- 
stance, may  cost  quite  as  much  as  the  transportation  to 
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Chicago,    and    may    require    more   trouble,    if    not   more 
time. 

The  passenger  question  has  been  so  much  more  pressing 
that  it  has  absorbed  attention  heretofore  ;  but  freight  dis- 
tribution much  needs  improvement  and  must  receive  it  in 
time.  This  is  a  field  open  to  engineers,  and  those  who 
succeed  in  occupying  it  may  be  sure  of  a  reward. 


PRACTICAL  RAILROAD  INFORMATION. 


As  the  series  of  articles  on  Practical  Railroad  Informa- 
tion, which,  we  have  reason  to  believe,  has  been  very  ac- 
ceptable to  many  of  our  readers,  is  now  drawing  to  a 
close,  it  has  been  considered  best  to  add  another  series, 
which  will  supplement  and  complete  the  first,  and  will 
present  much  that  is  new  and  interesting  both  to  railroad 
officers  and  manufacturers. 

It  is  well  known  that  there  is  oft-times  a  great  dis- 
crepancy between  the  results  obtained  from  different  chem- 
ists' work  on  the  same  sample,  and  the  lack  of  some  stand- 
ard method  that  can  be  used  to  harmonize  results  obtained 
by  different  chemists  is  a  very  real  difficulty.  It  has  been 
hoped  for  a  period  of  years  by  the  chemists  engaged  in 
commercial  work,  if  we  are  rightly  mformed,  that  some  of 
the  learned  societies  would  recommend  standard  methods. 
This  want  is  very  great  in  the  steel  trade,  and  also  is  a 
constantly  growing  one  in  the  cases  of  other  manufactured 
products.  The  different  results  obtained  by  different 
chemists  are  believed  to  be,  in  large  part  at  least,  due  to 
the  chemical  method.  Of  course  bad  manipulation  or 
working  on  samples  which  differ,  or  the  use  of  imjiure 
chemicals,  may  contribute  to  the  uncertainty  between 
chemists,  but  it  is  generally  believed  that  the  method  is 
the  most  important  of  the  variables. 

In  view  of  this  state  of  affairs,  and  also  in  view  of  the 
failure  of  all  the  chemical  societies  to  recommend  standard 
methods,  we  have  made  an  arrangement  with  Dr.  C.  B. 
Dudley  and  F.  N.  Pease,  Chemist  and  Assistant  Chemist 
of  the  Pennsylvania  Railroad,  and  authors  of  the  series  of 
articles  above  referred  to.  lor  a  complete  expose  of  the 
methods  in  use  in  the  laboratory  of  that  corporation. 
These  will  give  in  detail  the  methods  exactly  as  they  are 
used,  so  that  anyone  possessing  ordinary  chemical  knowl- 
edge will  be  able  to  use  the  method  as  it  is  used  in  the 
Pennsylvania  Railroad  Laboratory. 

We  understand  from  these  chemists  that  they  expect  to 
make  these  methods  part  of  the  contracts  on  which  the 
materials  examined  by  them  are  to  be  purchased,  so  that 
in  reality  these  will  be  in  the  commercial  world,  to  a  cer- 
tain e-xtent  at  least,  standard  methods.  Other  chemists 
who  are  called  in  to  decide  disputes  will  necessarily  use 
the  same  methods,  since  they  will  be  part  of  the  contract 
on  which  the  materials  were  furnished.  It  will,  of  course, 
be  understood  that  these  chemists  do  not  claim  that  the 
method  which  they  use  and  publish  is  the  best  one,  or  the 
only  accurate  one,  or  even  the  most  accurate  one.  but  sim- 
ply the  best  that  they  can  recommend  at  the  present  time  ; 
and  they  will  only  serve  as  standard,  if  we  understand 
them  rightly,  until  such  modifications  are  made  as  may  be 
suggested  by  other  chemists,  or  by  their  own  studies,  and 
may  prove  themselves  as  giving  better  results. 

If  we  are  rightly  informed,  some  of  the  standard  methods 
now  in  use  in  agricultural  experiment  stations  started 
much  in  this  way  ;  and  there  is  little  doubt  that  the  print- 
ing of  the  methods  above  referted  to  will  call  a  good  deal 


of  attention  to  the  matter,  notably  in  the  case  of  those 
used  in  the  analysis  of  steel.  The  first  article  will  proba- 
bly appear  in  the  June  number,  and  will  be  followed  each 
month  by  an  installment  embracing  about  three  pages  of 
the  Journal.  It  is  probable  that  the  methods  used  in 
analyzing  will  appear  first. 

We  understand  that  the  two  chemists  above  named  are 
considerably  encouraged  to  undertake  this  work  by  cor- 
respondence with  a  number  of  the  leading  commercial 
chemists  in  the  country,  and  that  they  do  it  with  a  good 
deal  of  hesitancy,  but  are  rather  forced  to  it  by  the  emer- 
gency in  which  they  find  themselves  placed.  They  entire- 
ly disclaim  any  attempt  to  arrogate  to  themselves  superior 
knowledge,  or  to  force  themselves  into  a  position  of  promi- 
nence. The  scheme  is  based  entirely  on  the  commercial 
necessities  of  the  case,  which  have  long  been  recognized. 


NEW    PUBLICATIONS. 


How  TO  Become  an  Engineer.  By  George  W.  Plympton. 
Science  Series,  No.  lOO.  The  D.  Van  Nostrand  Company, 
New  York  ;  price  50  cents. 

In  this  book  an  attempt  has  been  made  to  define  the  term 
"  Engineer,"  and  the  author's  definition  Is  a  sufficiently  compre- 
hensive one,  for  he  says  :  "  Engineering  is  the  science  of  em- 
ploying the  physical  properties  of  matter  to  serve  the  purposes 
of  mankind.  It  includes  also  the  useful  application  of  the  differ- 
ent forms  of  Energy." 

The  main  object,  however,  is  to  advise  the  student  who  in- 
tends to  become  an  engineer  how  to  make  the  best  use  of  his 
time  and  to  direct  his  efforts  to  the  best  advantage.  To  this 
end  a  sketch  is  given  of  the  courses  of  various  technical  schools 
both  in  this  country  and  abroad.  The  expressed  opinions  of 
several  eminent  engineers  are  also  quoted  at  some  length,  the 
list  including  such  names  as  those  of  the  late  A.  L.  HoUey, 
the  late  Ashbel  Welch,  John  B.  Jervis,  Coleman  Sellers,  and 
others,  whose  words  are  entitled  to  consideration,  and  whose 
advice  may  well  be  heeded  by  a  student  or  a  young  engineer. 


State  Railroad  Commissions  and  How  they  may  be  Made 
Effective.  By  Frederick  C.  Clark,  Ph.D.  The  American 
Economic  Association,  Baltimore  ;  price  75  cents. 

This  monograph  is  intended,  as  the  author  says,  "  to  present 
a  practical  solution  of  some,  at  least,  of  the  difficulties  of  the 
railroad  problem,  and  to  suggest  a  policy  for  the  more  efficient 
regulation  and  control  of  that  most  important  of  all  our  quasi- 
public  industries." 

The  first  part  is  devoted  to  a  sketch  of  the  growth  and  devel- 
opment of  the  Slate  railroad  commissions,  and  shows  inci- 
dentally some  of  the  difBcuUies  involved  in  the  present  system, 
where  one  railroad  may  coine  under  the  jurisdiction  of  two  or 
three  different  commissions  with  widely  varying  powers  and 
differing  policies.  The  second  part  is  a  discussion  of  the  steps 
necessary  to  secure  greater  <  fficiency  in  the  commission  system. 

Dr.  Clark's  suggestions  for  the  improvement  ot  the  present 
system  are  the  establishment  of  commissions  in  the  Slates 
where  none  now  exist,  and  the  securing,  as  far  as  possible,  of 
uniform  laws  to  increase  their  efficiency.  He  also  believes  in 
co-operation  between  the  Slate  commissions  and  the  Inierstaie 
Commerce  Commission.  He  is  a  believer  in  ihe  policy  of  sub- 
mittmg  rates  to  regulation,  and  generally  in  increasing  the 
authority  of  the  commissions,  especially  in  such  matters  as 
ihe  inspection  of  roads  and  bridges,  the  investigation  of  acci- 
dents, and  licensing  the  formation  of  new  companies. 

There  are  now  in  existence  34  State  commissions,  of  which 
17  have  power  to  regulate  rates,  13  have  authority  to  super- 
vise and  advise  only,  and  four  are  simply  boards  to  assess  rail- 
road property  for  taxation.     Eleven  States  and  four  Territories 
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have  no  commissions.  The  classification  given  above  is  a  very 
general  one,  there  being  very  considerable  dilTerences  in  the 
dcRree  of  authority  given  in  each  class. 

While  many,  especially  among  railroad  men,  will  differ  with 
the  opinions  expressed  in  this  book,  all  must  admit  that  it  is  a 
useful  one,  and  is  of  service  in  collecting  and  clearly  staling  the 
conditions  of  the  question,  and  in  showing  the  disadvantages 
of  the  present  lack  of  anything  approaching  uniformity.  The 
author  is  also  clearly  right  in  his  appreciation  of  the  importance 
attaching  to  the  appointment  of  commissioners.  The  high 
staniliiig  and  authority  ol  the  Massachusetts  Commission  has 
been  much  more  due  to  the  personal  standing  and  force  of  its 
members  than  to  the  e.xtent  of  its  powers  ;  for,  under  the  law, 
it  might  have  quickly  become  insignificant  if  made  up  of  weak 
or  inefficient  men. 


Costa    Rica.      Bulletin   No.   31   ok   hie   Bureau  of  the 
Amkrican  Republics.     Washington  ;  issued  by  the  Bureau. 

This  book  of  150  pages  is  another  of  the  excellent  monographs 
issued  by  the  Bureau  of  the  American  Republics,  in  pursuance 
of  its  design  of  collecting  and  putting  in  accessible  shape  infor- 
mation concerning  the  States  of  South  and  Central  America. 
The  present  issue  is  in  general  lorm  and  design  like  those  pre- 
viously noticed  ;  it  contains  a  general  account  of  the  country  ; 
a  historical  sketch  ;  much  information  about  its  soil,  products, 
and  people  ;  a  condensed  account  of  the  land  laws  ;  descrip- 
tions of  the  railroads  and  highways  ;  full  particulars  of  the 
postal  arrangements,  tarifT  laws,  and  similar  matters  ;  and  lists 
of  merchants,  with  some  statistics  as  to  imports  and  exports. 
It  is  a  very  convenient  book  for  all  who  have  business  with 
Costa  Rica  or  desire  to  extend  their  trade  to  ihat  country. 

The  book  is  illustrated  by  a  map  and  by  a  number  of  engrav- 
ings from  photographs  of  buildings,  scenery,  and  points  of 
interest. 


Road  Construction  and  Maintenance.  Prize  Essays  re- 
printed from  the  Engineering  Kccotd,  selected  by  a  Committee 
of  Engineers.  Published  by  the  En^neering  Record,  New 
York. 

Some  time  ago  the  Engineering  Record  offered  prizes  lor 
three  essays  on  the  construction  and  maintenance  of  highway 
roads.  In  response  to  this  offer,  a  number  of  papers  were  sent 
in  from  which  three  were  selected  by  a  committee  coir.posed 
of  three  well-known  engineers,  Messrs.  F.  Collingwood,  Edward 
P.  North,  and  James  Owen,  who  also  pointed  out  five  others  as 
worthy  of  mention.  The  volume  under  consideration  includes 
the  three  prize  essays,  with  extracts  from  the  others  mentioned, 
with  some  brief  comments  and  criticisms  made  by  the  com- 
mittee. 

There  is  just  now  a  demand  for  literature  on  this  subject,  and 
the  publication  of  these  papers  is  timely.  All  of  them  contain 
some  excellent  suggestions,  and,  while  naturally  there  are 
some  things  in  each  which  are  fairly  subjects  for  criticism,  they 
are  on  the  whole  worth  a  careful  reading,  and  are  an  acceptable 
addition  to  the  information  which  we  already  possess. 


Brick  for  Street  Pavements.  An  Account  of  Tests  made  of 
Bricks  and  Paving  Blocks,  with  a  Brief  Discussion  of  Street 
Panemenls  and  the  Method  of  Constructing  them.  By  M.  D. 
Burke,  C.E.  Robert  Clarke  &  Company,  Cincinnati  ;  price. 
Si. 

A  considerable  part  of  this  work  was  originally  prepared  as  a 
report  on  the  best  material  to  be  used  in  paving  the  streets  of 
the  village  of  Avondale,  near  Cincinnati.  This  required  the 
testing  of  different  kinds  of  material  for  paving,  with  results 
which  are  of  general  interest  to  all  who  are  engaged  in  similar 
work.     Th?  tests  included  granite  blocks,  bricks,  and  [paving 


blocks  of  various  makes,  and  the  results  show  that  good  brick 
will  compare  much  more  favorably  with  stone  than  is  generally 
supposed. 

Besides  the  account  of  the  tests,  there  is  a  short  discussion 
on  street  pavements  in  general  and  the  materials  best  adapted 
for  them,  and  of  the  best  methods  for  building  and  maintaining 
municipal  works  generally,  from  the  practical  engineer's  point 
of  view.  There  is  also  some  information  as  to  the  best  methods 
of  making,  drying,  and  burning  brick,  and  the  best  and  most 
economical  way  of  using  them  in  paving. 

The  use  of  brick  is  far  more  economical  than  that  of  stone  in 
many  pans  of  the  country,  and  the  information  given  in  this 
little  volume  is  very  acceptable. 


Transactions  of  the  American  Institute  of  Electrical 
Engineers.  Volume  VIII.,  1891.  Published  by  the  Insti- 
tute, New  York. 

These  Transactions  make  a  volume  of  634  pages,  which  con- 
tains many  valuable  papers  read  at  the  12  meetings  of  the  yean 
including  the  annual  meeting,  with  the  discussions  upon  them. 
The  subjects  chosen  by  the  various  writers  are  both  theoretical 
and  practical,  and  some  of  the  late  important  applications  of 
electiicity  are  included. 

While  some  of  the  papers  are  of  much  value,  the  discussions 
are  perhaps  the  most  interesting  part.  It  often  happens,  in- 
deed, in  this  as  well  as  in  other  associations,  that  a  paper  is 
worth  more  for  the  discussion  it  calls  out  than  in  itself.  The 
friction  of  argument  will  sometimes  bring  out  facts  and  opinions 
which  are  not  presented  in  the  formal  paper. 

The  volume  is  handsomely  printed  and  bound,  and  its  con- 
tents are  a  certificate  of  the  activity  and  strength  of  the  Insti- 
tute. 


Record  of  Scientific  Progress  for  the  Year  1891.  By 
Robert  Grimshaw,  Ph.D.  The  Cassell  Publishing  Com- 
pany, New  York. 

This  ••  Record"  is  intended  to  set  forth  briefly  the  most  im- 
portant discoveries  and  improvements  of  the  past  year  not 
only  in  all  the  branches  of  engineering  but  in  all  the  arts  and 
sciences.  It  consists  of  a  great  number  of  brief  notes  classified 
under  appropriate  headings  and  covering  a  very  wide  range  of 
subjects.  The  compiler  has  succeeded  very  well  in  condensing 
the  information  given  into  a  very  small  space,  and  the  amount 
of  labor  represented  in  the  book  is  very  considerable 

Such  a  book  as  this  defies  criticism,  for  it  is  impossible  for 
the  critic  to  follow  up  all  the  different  subjects,  since  no  one  man 
can  possess  the  necessary  knowledge.  It  has  its  uses  as  an 
index  or  directory  to  those  who  are  in  search  of  information  on 
any  special  topic,  and  may  also  be  of  value  to  the  general 
reader,  who  does  not  care  to  go  too  deeply  into  any  one  sub- 
ject. Perhaps  the  best  way  to  regard  it  is  as  a  yearly  supple- 
ment to  an  encyclopaidia,  helping  to  keep  such  a  work  up  to 
date  in  these  times  of  continual  change. 

The  value  of  the  book  is  considerably  increased  by  the  very 
full  index  which  accompanies  it. 


The  Iron  Founder.      A  Comprehensive    Treatise  on  the  Art  of 
Molding.     By  Simpson  Bolland.    John  Wiley  &  Sons,  New 
York  ;  price,  |;2  50. 
This  book  is  in  large  part  a  record  of  practical  experience  in 
the   foundry,  which   the   author   has  decided   to   preserve   and 
illustrate   for  the   benefit  of   younger   members   of    the  trade. 
Some  idea  of  the  scope  of  the  work  will  be  given  by  the  con- 
tents.     Part   1  is  a  general   introduction,  describing   the   tools 
and  appliances  of  a  foundry,  with  some  advice  to  those  who  are 
learning   the   business.     Part  II  treats  of   Core  Making  ;   Part 
III,  of  Loam  Molding  ;  Part  IV,  of  Dry  sand  Molding  ;  Part  V, 
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of  Green-sand  Molding  ;  while  Part  VI  gives  a  variety  of  useful 
rules  and  tables. 

The  work  should  be  a  very  useful  one  in  its  department. 
The  descriptions  are  generally  clear  and  plainly  written,  and 
are  supplemented  and  completed  by  many  illustrations.  The 
rules  given  are  generally  plain,  and  are  accompanied  by  the 
reasons  for  them,  so  that  the  reader  is  not  obliged  to  take  them 
simply  on  trust,  but  can  study  them  out  for  himself. 

More  space  in  proportion,  perhaps,  is  gii^en  to  the  difficult 
problems  than  to  the  more  simple  and  ordinary  work.  This  is 
very  frequently  the  case,  and  is  a  very  natural  course,  though 
perhaps  not  always  the  best.  The  young  molder  who  reads 
this  book,  however,  cannot  fail  to  learn  something  ;  and  the 
same  remark  will  apply  to  his  more  experienced  brother  in 
the  art. 


Notes  and  Examples  in  Mechanics  ;  with  an  Appendix  on 
THE  Graphical  Statics  of  Mechanism.  By  Professor 
Irving  P.  Church,  Cornell  University.  John  Wiley  ^  Sons, 
New  York  ;  price.  $2. 

This  book  is  intended  as  a  companion  to  the  author's  "  Me- 
chanics of  Engineering  ;"  it  contains  notes  and  practical  exam- 
ples designed  to  illustrate  more  fully  the  application  of  funda- 
mental principles.  Among  the  subjects  treated  are  Center  of 
Gravity  ;  Non-concurrent  Forces  in  a  Plane  ;  Motion  of  a 
Material  Point  :  Statics  of  Rigid  Bodie-i  ;  Moment  of  Inertia 
of  Plane  Figures  ;  Dynamics  of  a  Rigid  Body  ;  Mechanics  of 
Materials  and  Graphical  Sialics  The  appendix  contains  a 
number  of  notes  on  the  Graphical  Statics  of  Mechanism,  accom- 
panied by  examples. 

In  preparing  this  book,  the  author  has  had  the  advantage  of 
continuous  experience  in  the  class-room,  which  is  no  inconsid- 
erable one  in  showing  the  needs  of  students  and  the  methods 
best  suited  for  their  instruction. 

Th»  appendix  is  based  on  the  well-known  work  of  Professor 
Herrman,  with  some  improvements  suggested  by  this  experi- 
ence with  students.  The  book  will  be  found  a  useful  addition 
to  the  list  of  text-books  on  Mechanics. 


Contour  Map  of  the  United  States.  Compiled  under  the 
direction  of  Henry  Gannelt,  Chief  Topographer,  by  Harry 
King,  Chief  Draftsman,  of  the  United  States  Geological 
Survey.     Washington  ;  issued  by  the  Survey. 

This  admirably  executed  map  has  been  compiled  from  the 
maps  and  charts  of  the  Coast  Survey,  the  Geological  Survey, 
the  Land  Office,  and  ihe  several  State  surveys  which  are  avail- 
able. It  is  on  a  scale  of  I  :  2,500,000,  or,  approximately.  40 
miles  to  an  inch.  The  contour  lines  are  drawn  at  elevations 
above  sea  level  of  100  ft.,  500  ft.,  1,000  ft.,  1,500  ft.,  2,000  ft., 
and  thence  upward  at  each  i  000  ft.  In  compiling,  wherever 
contour  maps  have  been  made  from  surveys,  such  maps  have 
been  generalized  and  reduced  :  elsewhere  the  contours  have 
been  based  on  heights  measured  by  railroad  and  other  surveys. 

State  and  county  lines,  watercourses  and  railroads  are 
shown  on  the  map.  It  is  arranged  so  that  it  can  be  used  in 
sheets  or  mounted  as  a  large  wall  map. 

Accompanying  it  is  a  map  of  the  United  States  on  a  single 
sheet  on  a  scale  one-third  ihat  of  the  larger  map,  or  i  :  7  500.- 
000.  This  shows  contours,  and,  in  addition.  State  lines  and 
water-courses. 

The  clearness  and  beauty  of  these  maps  make  ihem  a  treat  to 
a  draftsman's  eye. 

Breadstuffs  in  Latin  America.     Issued  by  the   Bureau  of 

the  American  Republics,  Washington. 

This  pamphlet,  which  is  Bulletin  No.  35  of  the  Bureau  of  the 

American    Republics,    is    compiled   fiom   official   returns,   and 

shows  the  amount  of  the  trade  in  breadstuffs  between  the  United 


States  on  the  one  hand,  and  South  America,  Central  America, 
and  the  West  Indies  on  the  other.  It  has  also  a  variety  of 
information  as  to  tariffs,  freight  rates,  and  similar  matters. 


The  First  International  Railway  and  the  Colonization 
OF  New  England  ;  Life  and  Writings  of  John  Alfred 
Poor.      Edited  by  Laura  Elizabeth  Poor.     G.  P.  Putnam's 
Sons,  New  York  ;  price,  $3. 
John  Alfred   Poor,  who  is  called  by  his  biographer  a  "  hero 
of  commerce,"  was  for  many  years  a  prominent  figure  in  Maine. 
A  man  of  incessant  activity,  he  worked  for  many  years  as  an 
editor,  a  writer,  and  an   advocate  of   projects  for  the  develop- 
ment of  his  native  State  and  its  chief  seaport.      He  was  the  first 
active  advocate  of  the  building  of  a  railroad  from  Portland  to 
Montreal,  which  was  finally  constructed  as  the  eastern  division 
of  the  Grand  Trunk.     When  that  was  accomplished,  he  turned 
his    attention  to  the   European  &   North    American    Railroad, 
which  he  advocated  "  through  good  and  evil  report"  until  its 
success  was  assured,  and  he  then  turned  his  attention  to  the 
line  to  Rutland  and  Oswego,  which  was  to  draw  to  Portland  the 
business  of  the  lakes,  and  to  make  that  city  the  leading  port  for 
Western  trade.      In  this  he  failed,  and  the  line  was  never  built  ; 
but  it  was  not  for  want  of  effort  on  his  part. 

With  all  his  work  as  an  editor  and  business  man,  he  found 
time  to  write  some  historical  papers  requiring  considerable  re- 
search. These,  with  the  more  important  of  his  other  writings, 
are  collected  in  this  volume.  His  biographer  has  written  a 
sympathetic  rather  than  a  critical  life,  and  the  whole  is  pub- 
lished in  a  handsome  volume  of  400  pages. 


TRADE    CATALOGUES. 


Dnnving  Instruments,  Protractors,  Scales,  etc.  Illustrated  and 
Descriptive  Catalogue  and  Price  List.  Theodore  Alteneder  &" 
Sons,  939-945  Ridge  Avenue,  Philadelphia. 

This  catalogue  shows  a  great  variety  of  drawing  instruments 
and  draftsmen's  material,  and  its  descriptive  matter  gives  inci- 
dentally many  useful  hints.  Prices  are  fully  given,  so  that  a 
draftsman  can  find  not  only  just  what  he  wants,  but  also  just 
what  it  will  cost  him  to  get  it.  It  is  a  very  useful  catalogue  for 
reference  and  frequent  consultation. 


Sectional  Catalogue  Relating  to  Steam  Hot  Blast  Appaialus  for 
Heating  and  Ventilating  Lnrge  Buildings.  The  Huyett  b' 
Smith  Manufacturing  Compan)  ,  1400  Russell  Street,  Detroit, 
Mich. 

This  catalogue  gives  a  fully  illustrated  description  of  the 
Smith  system  of  mechanical  heating  and  ventilation,  which  has 
been  introduced  with  much  success  in  a  number  of  shops, 
churches,  schools,  and  other  Urge  buildings.  As  described,  it 
seems  a  very  simple  and  practical  system,  and  it  has  been  pretty 
fully  tested  by  experience. 


Injectors.     The  Rue  Manufacturing  Company,  Philadelphia. 

This  is  an  illustrated  catalogue  of  the  different  styles  of  inject- 
ors made  by  the  Rue  Manufacturing  Company.  Most  of  them 
are  already  well  known  and  widely  used  but  the  catalogue  will 
be  of  service  both  to  those  who  already  use  them  and  may 
want  to  increase  their  number,  and  to  those  who  need  injectors 
and  ought  to  consider  those  offered  here. 


Patent  Improved  Steam  Hammers.     David  Bell,  Buffalo,  N.    Y. 

This  catalogue  illustrates  the  special  type  of  steam   hammer 
made  by  Mr.  Bell,  which  includes  a  number  of  improvements 


Vol.  LXVI,  Mo.  5.] 


ENGINEERING    JOURNAL. 


203 


devised  and  introduced  by  him.     The  pimphlct  is  very  neatly 
printed  and  illustrated. 

Tight  Valves  at  Last.  Catalogue  of  the  Koy  I'alie  Company, 
New  York.     llluslraleJ. 

Engineering  Specialties  for  Steam.  Water,  Gas,  Oil,  and  Chemi- 
cals.   .4.  Aller,  109  Liberty  Street,  New  Yoik 

Tobin  Bronze  :  its  Qualities  and  Uses.  1  he  Ansonia  Brass  ir' 
Co fiper  Company,  19  Cliff  Street,  AVjo   York. 

A  Locomotive  Coaling  Station  :  Illustrated  Description.  1  he 
Unk  Belt  Machinery  Company,  Chicago. 

Sight- feed  Lubricator  for  Locomotive  Cylinders  and  Air  Pumps  : 
Illustrated  Catalogue.  The  Michigan  Luhricatot  Company. 
Detroit,  Mich. 


CURRENT   READING. 


The  May  number  of  Harper'.s  Maoazine  completes  the  S4th 
volume  of  that  periodical,  which  has  now  attained  quile  a  ven- 
erable age.  Years,  however,  seem  only  to  increase  its  vigor. 
Among  the  papers  in  this  number  are  one  on  the  Dakotas,  in 
the  series  on  the  Northwest  ;  a  continuation  of  the  illustrated 
article  on  the  Danube,  and  an  important  illustrated  article  on 
the  German  Army.  The  usual  excellent  variety  of  stories, 
sketches,  and  other  lighter  matter  is  also  included  in  the  num- 
ber. 

The  May  number  of  the  Overland  Monthly  contains  some 
well-illustrated  articles.  One,  by  J.  T.  Goodman,  tieats  of  the 
rapidly  growing  Raisin  Industry  ;  another  treats  of  the  Cali- 
fornia Floral  Society:  a  third,  and  very  interesting  one,  treats 
of  the  Famous  Street  Characters  of  San  Francisco,  past  and 
present.  A  historical  paper  on  the  date  of  the  first  discovery 
of  Gold  in  California  seeks  to  settle  that  disputed  question  by 
reference  to  the  documents  of  the  United  States  Mint. 

In  recent  numbers  of  Harper's  Weekly  the  illustrated  de- 
scriptions of  the  Columbian  E.xposition  buildings  are  continued. 
Among  other  articles  there  are  illustrated  papers  on  the  new 
lands  recently  opened  to  settlement;  on  Improving  Common 
Roads  I  on  the  New  York  Board  of  Trade  and  Transportation, 
and  other  interesting  topics. 

The  latest  issues  of  the  National  Geographic  Magazine 
include  President  Gardiner  G.  Hubbard's  annual  address,  on 
the  Evolution  of  Commerce — a  thoughtful  and  interesting 
paper;  General  A.  W.  Greely's  report  on  the  Geography  of 
the  Air  ;  and  the  Mother  Maps  of  the  United  Stales,  by  Mr. 
Henry  Gannett,  of  the  Coast  Survey. 

The  usual  variety  of  short  and  readable  articles  is  found  in 
Goldthwaite's  Geographical  Magazine  for  April,  with  two 
or  three  longer  illustrated  papers.  Readers  of  almost  every 
class  will  find  something  in  this  number  to  interest  them. 

A  book  on  Dynamometers  and  the  Measurement  of 
Power,  by  Professor  J.  J.  Flather,  of  Purdue  University,  is 
among  the  new  works  in  preparation  by  John  Wiley  &  Sons, 
New  York. 

The  Eclectic  Magazine  for  April  has  an  e.\ceedingly  good 
selection  of  articles  from  current  English  periodicals.  The 
range  of  subjects  is  wide,  and  the  papers  aie  well  chosen  to 
show  the  general  drift  of  English  rnagazine  writing  at  present. 
On  this  account  only,  without  considering  the  value  of  the  sev- 
eral articles,  this  magazine  is  well  worth  reading. 

An  Index  to  Voumes  I  to  XL  of  the  Popular  Science 
Monthly  is  well  advanced  in  preparation,  and  will  be  pub- 
lished in  the  course  of  the  coming  summer.  The  entire  con- 
tents of  the  40  volumes  will  be  entered  both  by  author  and  by 


subject  in  one  alphabetical  list,  and  the  Index  will  have  all  the 
most  approved  features  of  the  latest  magazine  indexes,  besides 
some  novel  ones.  The  compiler  is  Mr.  F.  A.  Fernald,  of  the 
editorial  staff. 

For  April  the  editors  of  Outing  have  presented  a  very  at- 
tractive number,  both  in  illustrations  and  reading  matter.  Al- 
most every  kind  of  sport  finds  its  representative  ;  there  is  some 
fiction  also,  and  Lieutenant  Bo>ven  concludes  his  article  on  the 
Conneciicut  National  Guard.  This  magazine  has  a  field  of  its 
own,  and  fills  it  very  acceplably. 

Articles  on  Anthropological  Work  in  Europe  ;  on  Cave  Dwell- 
ings ;  on  Folk-Lore,  and  on  Herbert  Spencer  and  the  Synthetic 
Philosophy  are  included  in  the  contents  of  the  Popular  Science 
Monthly  for  May,  besides  several  others  of  minor  importance. 

Tne  April  number  of  Minerals  has  articles  on  Our  Tin  Sup- 
ply, on  Feldspar,  and  several  interesting  shorter  articles  and 
notes. 

The  April  number  of  Good  Roads  continues  Editor  Potter's 
talk  on  Dirt  Roads  and  Gravel  Roads,  with  some  more  striking 
il'ustrations.  Hon.  John  J.  Ingalls  writes  on  the  Roads  of  the 
Western  Slates  ;  Hon.  John  W.  Davis  on  these  of  Rhode 
Island  ;  and  Mr.  Studebaker.  of  Indiana,  discusses  the  question 
of  who  should  build  the  country  roads. 

In  the  April  number  of  the  Engineering  Magazine  Mr. 
T.  G.  Giibble  writes  of  the  Lake  Route  from  the  West,  and 
Professor  Haupt  discusses  the  queslion.  Do  Waterways  Benefit 
Railways?  Other  articles  are  on  Prospect  Park,  Brooklyn  ;  the 
Pessinnism  of  Modern  Architecture  ;  the  New  York  Trade 
Schools  ;  Municipal  Government  ;  Building  a  Railroad  in  the 
Southwest,  and  Making  an  Invention.  Mr.  Wisner  renews  his 
attack  on  the  Engineer  Corps,  and  submits  an  impracticable 
scheme  for  a  Deparment  of  Engineering. 

Among  the  subjects  treated  in  Cassier's  Magazine  for  March 
are  Ventilation  of  Engine  and  Boiler  Rooms  ;  Automatic 
Sprinklers  ;  Steam  Pumps  for  Fire  Protection  ;  the  Alabama 
Iron  Industry  ;  the  Production  of  Aluminum  ;  Professional 
Certificates,  and  several  other  minor  topics.  The  illustrations 
are  generally  good,  giving  the  magazine  an  altractive  appear- 
ance. 

The  Cleveland  Iron  Trade  Review  appears  in  a  new  dress, 
at  the  same  lime  reducing  its  page  to  a  more  convenient  size 
and  adapting  a  neat  cover.  The  Review  is  an  excellent  paper, 
and  its  improved  form  indicates  well-earned  prosperity  and  a 
continued  intention  to  improve. 

The  Compass  for  April  continues  the  papers  on  Series  of 
Numbers,  and  has  short  articles  on  the  Slide  Rule,  ihe  Transit 
and  the  Metric  System. 

In  the  second  number  of  the  Journal  of  the  United  States 
Artillery  there  are  articles  on  Sea  Coast  Guns  and  Steel 
Armor,  by  Lieutenant  E.  M.  Weaver  ;  Field  Practice,  by  Lieu- 
tenant E.  Russel,  and  the  English  Proving  Ground,  by  B.  C. 
Balcheller.  There  are  also  some  translations  and  a  number  of 
short  notes.  The  JouRN.VL  promises  to  be  a  valuable  addition 
to  professional  literature. 

A  notable  article  in  Scribner's  Magazine  for  May  is  on 
Rapid  Transit  in  Cities  by  Thomas  Curtis  Clarke,  the  well- 
known  engineer  :  a  special  reference  is  made  to  the  ditliculiies 
which  Chicago  will  encounter  in  this  refpcct  next  year.  Pro- 
fessor N.  S.  Shaler  begins  a  series  ot  four  articles  on  Sea  and 
Land  ;  Paul  Lindau  describes  Unier  den  Linden  in  Berlin  as 
one  of  the  great  streets  of  the  world  ;  Jacob  A.  Riis  con- 
tinues the  series  on  the  Poor  in  Great  Cities,  ard  in  ihe  His- 
toric Moments  series  the  receipt  of  the  first  Message  by  Tele- 
graph is  described  by  John  W.  Kirk,  who  was  wiih  Professor 
Morse  at  the  time. 
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BOOKS     RECEIVED. 


Adminislralion  Report  on  the  Railways  in  India  :  Part  II.  By 
Lieutenant-Colonel  R.  A.  Sargeaunt,  R  E.,  Ojfficialing  Director- 
General  of  Railways.  Government  Printing  Office,  Calcutta, 
India. 

Magnetic  Obser-:iations  on  the  Shores  of  the  Adriatic  in  the 
Years  l88g  and  1890,  under  Orders  of  the  Marine  Section  of  the 
Ministry  of  IVar  of  Austria- Hungary.  By  Captain  Franz 
Laschober  and  Lieutenant  Wilhelm  Kcsslitz,  Issued  by  the 
Mittheilungen  aus  dein  Gebiete  des  Seewesens,  Pola,  Austria. 

Ninth  Annual  Report  of  the  Board  of  Railrcad  Commissioners, 
State  of  Kansas,  for  the  Year  ending  December  \,  1891.  George 
T.  Anthony,  Albert  R.  Greene,  IV.  M.  Mitchell,  Commissioners ; 
Charles  S.  Elliott,  Secretary.     State  Printers,  Topeka,  Kans. 

Reports  from  the  Consuls  of  the  United  States  to  the  Depart- 
ment of  State :  No.  137,  February,  l8g2.  Government  Print- 
ing Office,  Washington. 

Alastet  Car-Builders  Association  Arhitiaticn  Cases  Nos.  I  to 
no  ;  December,  18S8.  to  February,  1892.  Issui  d  by  the  Associa- 
tion, Chicago. 

Soft  Steel  in  Bridges.  By  Frederick  H.  Leiuis.  Philadelphia. 
This  is  a  reprint  of  a  very  interesting  paper  read  by  Mr. 
Lewis  before  the  Engineers'  Club  of  Philadelphia,  accompanied 
by  the  discussion  as  reported  for  the  Club. 

Twenty-third  Annual  Report  of  the  Board  of  Railroad  Commis- 
sioners of  Massachusetts  :  January,  1892.  State  Printers,  Bos- 
ton. This  report  has  already  been  noticed  from  the  advance 
sheets. 

Annual  Register  of  Purdue  University,  1891-93.  Lafayette, 
Ind.  ;  issued  by  the  University. 

Quarterly  Report  of  the  Chief  of  the  Bureau  of  Statistics, 
Treasury  Department,  Relative  to  the  Imports,  Exports,  Immigra- 
tion and  Navigation  of  the  United  States  for  the  Three  Months 
ending  September  30,  1S92.  5'.  G.  Block,  Chief  of  Bureau. 
Government  Printing  Office,  Washington. 

Proceedings  of  the  Engineers'  Club  of  Philadelphia  :  Volume 
IX.,  A'o-  2.     Issued  by  the  Club,  Philadelphia. 

Census  of  Canada,  189 1.  Bulletin  iVt.  c,,  Manitoba,  the  N^orth- 
■west,  and  British  Columbia.  Bulletin  No.  6,  Dwelling  Houses. 
Bulletin  No.  7,  Livestock  in  the  Northwestern  Territories.  De- 
partment of  Agriculture,  Ottawa. 

Suggestions  of  the  Interstate  Commerce  Commission  in  Reply  to 
Arguments  on  Senate  Bill  No.  892  to  Amend  the  Act  to  Regulate 
Commerce.     Goifernment  Printing  Office,  Washington. 

Transactions  of  the  American  Institute  of  Electrical  En- 
gineers:  Volume  VIII,  iSgi.  Published  by  the  Institute,  New 
York. 

Catalogue  of  Lafayette  College,  1S91-92.  Issued  by  the  Col- 
lege, Easton,  Pa. 

I.  University  Extension  and  its  Leaden.  2.  Hoiv  to  Begin 
University  Extension.  3.  Horatio  Seymour  on  Higher  Educa- 
tion. Issued  by  the  University  Extension  Department  of  the 
University  of  the  State  of  New  York,  Albany. 


A  TEN-WHEEL  PASSENGER  ENGINE. 


The  illustration  given  herewith  is  fronn  a  pl.otograph  of 
a  ten-wheel  passenger  locomotive  built  by  the  Schenectady 
Locomotive  Works  for  the  Chicago,  St.  Paul,  Minneapolis 
&  Omaha  Railroad,  and  intended  to  haul  the  heavy  e.xpress 
trains  on  that  road.  The  engine  has  no  special  features, 
but  is  an  excellent  example  of  the  latest  standard  practice. 


The  boiler  is  of  steel,  and  is  of  the  wagon-top  pattern, 
the  barrel  being  56  in.  in  diameter.  The  horizontal  seams 
are  i|uadruple-rivetea  with  a  welt-strip  inside.  The  cir- 
cumferential seams  are  double-riveted.  The  fire-bo.x  is  of 
steel  and  is  90^5  X  4of  in.  inside,  the  depth  being  57}  in.  at 
the  front  end  and  54^  in.  at  the  back.  The  crown-sheet 
is  stajed  by  crown-bars  in  the  usual  manner.  The  fuel  is 
bituminous  coal,  and  the  grate  of  the  rocking  pattern. 
There  are  240  tubes  2  in.  in  diameter  and  12  ft.  long. 
The  heating  surface  is:  Fire-bo.x,  126.3  ^'1-  '••;  tubes, 
1,497.5  sq.  ft.;  total,  1,623.8  sq.  ft.  The  grate  surface  is 
25.5  sq.  ft.  The  smoke-slack  is  16  in.  inside  diameter, 
and  the  top  is  15  ft.  above  the  rail.  The  boiler  is  supplied 
by  two  Monitor  injectors  placed  right  and  left.  The  usual 
working  pressure  of  steam  is  170  lbs. 

The  six  driving-wheels  are  64  in.  in  diameter.  The 
driving-axle  journals  are  yi  X  8i  in.  The  truck  is  of  the 
usual  pattern,  with  30-in.  wheels,  the  truck-axle  journals 
being  5  x  9  in.  The  driving-wheel  base  is  11  ft.  6  in.; 
ihe  total  wheel-base,  21  ft.  7  in.  The  tires  of  the  forward 
driver  are  plain,  so  that  the  total  rigid  wheel-base  is  only 
5  ft.  II  in. 

The  cylinders  are  18  in.  in  diameter  and  24-in.  stroke. 
The  piston  packing  is  cast-iron  rings,  and  the  Jerome 
metallic  packing  is  used  for  the  piston-rod  and  valve-stem. 
The  steam-ports  are  16  x  I'J  >n.  and  the  exhaust-ports 
16  X  3  in.  The  valves  are  the  Allen-Richardson  balanced 
valve  ;  they  have  f  in.  outside  lap  and  }.i  inside  lap.  The 
greatest  travel  of  Ihe  valve  is  5*  in.,  and  the  lead  in  full 
stroke  ,',.  in.  The  exhaust  nozzles  are  single,  \\,  4},  and 
5  in.  in  diameter. 

The  tender  is  carried  on  two  four-wheel  trucks  of  the 
Schenectady  standard  pattern,  having  channel  iron  bol- 
sters, center-bearings  front  and  back,  with  additional  side- 
bearings  on  the  back  truck.  The  tender  wheels  are  33  in. 
in  diameter,  and  the  tender  axle  bearings  4*  X  8  in.  The 
tender  frame  is  of  iron.  The  tank  has  a  capacity  of  3,300 
gallons  of  water,  and  5*  tons  of  coal  are  carried  in  the 
coal-box.  The  weight  of  the  tender  empty  is  28,900  lbs.; 
loaded  it  is  about  66.000  lbs. 

The  total  length  of  the  engine  and  tender  is  54  ft.  5}  in. 
The  total  weight  of  the  locomotive  in  working  order  is 
1 16,000  lbs  ,  of  which  91,000  lbs.  are  carried  on  the  driv- 
ing-wheels. 

^ 

SOME  CURRENT  NOTES. 


It  is  now  claimed  that  nickel-steel  is  especially  well 
adapted  for  ship-building  on  account  of  its  strength,  which 
will  permit  the  use  of  lighter  plates.  It  is  also  said  that 
when  3  to  5  per  cent,  of  nickel  is  used  the  alloy  will  resist 
the  corroding  action  of  sea  water,  which  is  so  injurious  to 
ordinary  steel  plates. 

The  Rapid  Transit  Commission,  in  Boston,  has  sub- 
mitted an  elaborate  and  carefully  drawn  report  to  the 
Legislature.  It  is  comprehensive  in  its  nature,  and  the 
Commission  have  taken  into  account  not  only  the  require- 
ments of  the  city  travel  proper,  but  also  the  suburban  busi- 
ness, and  the  much-discussed  question  of  the  rearrange- 
ment of  the  railroad  stations.  The  plan  presented  by  the 
Commission  provides  for  the  bringing  together  of  all  the 
lines  entering  Boston  from  the  north  and  east,  together  with 
the  Boston  cS:  Albany,  in  a  large  Union  Station  on  Cause- 
way Street,  and  an  elevated  connection  between  them  and 
the  station  to  be  established  for  the  southern  lines.  It 
also  provides  for  an  elevated  line  connecting  the  central 
part  of  the  old  city  with  the  Charleston  and  Roxbury  dis- 
tricts and  with  Cambridge.  To  secure  these  objects  many 
changes  will  be  necessary,  not  only  in  the  construction  of 
the  elevated  roads  themselves,  but  in  the  widening  of  sev- 
eral of  the  streets  and  the  opening  of  some  new  streets. 
The  Commission  has  made  its  plan  thus  comprehensive  in 
the  hope  ot  being  able  to  provide  for  future  as  well  as  for 
the  present  requirements  ;  it  has  entirely  set  aside  all 
plans  requiring  underground  construction,  believing  the 
elevated  system  to  be  much  better.  It  is  recommended 
that  the  Legislature  establish  a  Commission  to  complete 
plans  and  carry  them  out  as  rapidly  as  possible, 
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CdNSIDKRAltLE  progress  has 
been  m,-iile  toward  establishing 
a  railroafl  connection  between 
Brazil  anil  the  River  Plate.  The 
Central  Uruguay  Railroad  is 
now  completed  10  the  town  of 
Rivera,  on  the  lirazilian  Irontier, 
352  miles  from  Montevideo.  This 
town  is  only  120  miles  from 
Bage,  the  terminus  ot  the  South- 
ern F5razilian  Railroad,  which 
extends  to  Rio  drande  do  .Sul, 
about  170  miles,  and  it  is  not 
improbable  that  this  gap  will  be 
filled  before  long. 


An  interesting  structure  is 
shortly  to  be  built  over  the  Neva, 
in  St.  Petersburg.  It  will  con- 
nect the  open  space  known  as 
Mars  Square  with  the  Petropav- 
lovsk  Citadel,  in  which  is  the 
church  containing  the  graves  of 
the  imperial  fanTily,  and  will 
complete  communication  be- 
tween this  citadel  and  the  famous 
Winter  Palace.  At  present,  and 
for  many  years  past,  a  pontoon 
bridge  has  been  used,  known  as 
the  Trinity  Bridge  ;  and  this  is, 
of  course,  liable  to  obstruction 
in  autumn  and  in  spring  when 
the  ice  is  going  out  of  the  river. 
The  matter  is  in  charge  of  a 
committee  appointed  by  the  St. 
Petersburg  City  Council.  A 
new  lloating  bridge  is  to  be  built 
on  this  site,  and  the  new  struc- 
ture will  be  on  the  site  of  the 
old  pontoon  bridge.  The  pre- 
liminary surveys  and  design  are 
being  prepared  ;  the  opening  is 
to  be  250  sagenes,  or  about 
1.750  ft.,  but  it  is  not  yet  decid- 
ed whether  this  opening  shall 
be  divided  into  three  or  five 
spans.  The  structure  will  be  so 
planned  as  not  to  obstruct  in 
any  way  the  fine  view  of  the 
banks  and  of  the  other  bridges 
over  the  Neva. 


Plans  have  been  prepared  for 
one  of  the  great  bridges  which 
it  is  proposed  to  build  across  the 
East  River  at  New  York.  This 
one  is  a  cantilever  bridge,  which 
the  Long  Island  Railroad  wants 
to  build  just  below  the  south  end 
of  Blackwell's  Island,  and  if  is 
intended  to  be  entirely  a  railroad 
bridge.  The  plans  provide  for 
a  cantilever  3,540  ft.  long;  in 
all  there  will  be  three  spans 
over  the  river — one  1,000  ft.  long 
over  the  west  channel,  one  690 
ft.  over  the  reef  south  of  Black- 
well's  Island,  and  one  i,  too  ft. 
long  over  the  west  channel.  The 
piers  will  be  placed  at  the  water 
edge  on  either  shore,  and  on  the 
reef,  offering  no  obstruction  to 
navigation.  The  bridge  is  to 
have  a  clear  height  of  135  ft. 
above  high  water.  At  the  New 
York  end  it  is  proposed  to  ex- 
tend it  by  an  elevated  structure 
to  a  point  somewhere  near  Thir- 
ty-eighth   Street     and     Fourth 
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Avenue,  where  the  passenger  station  will  be  built.  The 
tracks  on  this  side  will  not  be  brought  down  to  the  street 
level,  but  the  station  will  be  high  above  the  ground,  and 
passengers  will  be  carried  up  and  down  in  large  elevators. 
On  the  eastern  or  Long  Island  end  the  approach  to  ihe 
bridge  will  bean  iron  or  steel  viaduct  about  g.ooo  It  long, 
and  will  descend  to  the  present  level  of  the  Long  Island 
tracks  with  a  grade  of  i  per  cent.  It  is  stated  the  Com- 
pany is  ready  to  begin  work  as  soon  as  the  necessary 
authority  can  be  obtained. 


The  April  report  of  pig  iron  production,  as  given  by  the 
American  Manufacturer,  shows  that  on  April  i  there 
were  2S0  furnaces  in  blast,  with  a  total  weekly  capacity  of 
188, 109  tons  — a  reduction  from  March  i  of  10  per  cent,  in 
the  number  of  furnaces,  and  of  3  per  cent,  in  capacity. 
The  reduction  was  greatest  in  the  anthracite  furnaces, 
although  the  charcoal  and  bituminous  furnaces  also  show 
a  falling  off  It  is  not  unlikely  that  the  reduction  will  con- 
tinue for  some  time,  as  the  unsold  stocks  of  pig  iron  are 
large,  and  makers  do  not  want  to  increase  them. 

Notwithstanding  the  reduction  noted,  the  manufacture 
of  iron  is  very  much  more  active  than  last  year.  Compar- 
ing the  statement  above  with  that  for  April  i,  1S91,  there 
is  shown  an  increase  of  49.  or  21  per  cent  ,  in  the  number 
of  furnaces  in  blast,  and  of  74,793  tons,  or  66  per  cent,  in 
their  total  weekly  capacity. 


The  German  Canal  unions  have  decided  lo  take  part  in 
the  International  Congress  of  Inland  Navigation,  which  is 
to  be  held  in  Paris  in  July  next.  Much  interest  is  felt  in 
inland  navigation  in  Germany  at  present,  and  the  repre- 
sentation at  Paris  will  probably  be  large. 


A  NEW  bridge,  which  is  to  be  built  over  the  Rarilan 
River  and  the  Delaware  &  Raritan  Canal  at  New  Bruns- 
wick, N.  J.,  presents  some  points  of  interest.  The  section 
over  the  canal  consists  of  a  plate  girder  span  of  62  ft.  and 
a  draw-span  of  130  ft.  ;  but  the  river  span  is  to  be  of 
masonry,  having  seven  arches,  each  of  75  ft.  span.  The 
masonry  will  be  of  brick  faced  with  granite,  and  the 
arches  will  have  a  rise  of  15  ft.  only,  or  one-fifth  of  the 
span.  The  contract  for  this  bridge  has  been  let  to  Dean  & 
Westbrook,  of  New  York. 


COLUMBIAN  EXPOSITION  NOTES. 


It  is  stated  that  Major  Meigs,  the  Engineer  in  charge  of 
river  improvements  at  Keokuk.  la.,  is  preparing  for  e.x- 
hibition  working  models  of  the  Government  dry  docks  and 
engine  house,  the  various  boats  used  in  making  river  im- 
provements and  sections  of  dams,  showing  the  manner  of 
their  construction.  It  is  announced  that  in  the  Govern- 
ment exhibit  will  appear  a  photographic  panorama  of  the 
Mississippi  River  from  St.  Paul  to  the  mouth  of  the  Illi- 
nois. 


The  Canadian  Pacific  Railroad  Exhibit  will  include  a 
complete  passenger  train,  and  models  of  its  Pacific  steam- 
ers. 


In  the  marine  section  of  the  Department  of  Transporta- 
tion, arrangements  have  heen  made  to  exhibit,  among 
other  things,  models  of  the  rig  of  the  old  frigate  Constitu- 
tion; of  the  Victory,  Ihe  flagship  of  Nelson;  a  caravel 
from  -Spain,  the  exact  copy  of  the  Santa  Maria,  in  which 
Columbus  made  his  first  voyage  ;  canoes  of  the  native 
triders  of  the  West  Indies,  hewn  from  a  single  tree  and 
propelled  by  twenty-five  paddles.  There  will  be  models 
of  such  modern  racing  schooners  as  the  America,  A/aj'- 
flovjer,  Puritan  and  Volunteer.  All  sorts  of  stern-wheel 
pissenger  and  freight  steamers  for  river  navigation,  steel- 
screw  ferr;  boats,  electric  pinnaces,  naphtha  launches, 
etc.,  will  be  shown.    Then  there  will  appear  in  their  natu- 


ral order  ketches  and  brigantines,  sloops  and  barks  of 
the  Atlantic  coast  in  1714,  rafts,  arks,  barges,  keel-boats 
and  other  craft. 


SOME  BALTIMORE  &  OHIO  HISTORY. 


The  table  given  herewith  is  a  reproduction  of  a  printed 
sheet  of  locomotive  returns  issued  by  the  Baltimore  &  Ohio 
Company  in  1850 — over  forty  years  ago — and  the  list  of  en- 
gines contained  in  it  is  a  very  interesting  one.  At  that 
lime  the  road  was  in  operation  from  Baltimore  to  Cumber- 
land, 178  miles,  and  it  was  nearly  completed  to  Piedmont, 
28  miles  further.  It  was  not  opened  to  the  Ohio  Riverunlil 
three  years  later,  in  1853.  t)"  '^^'s  '78  miles,  it  will  be 
seen  that  64  engines  were  in  use,  and  that  they  made  a 
total  mileage,  including  the  Washington  Branch,  of 
1,215.715  miles,  or  an  average  of  18,996  miles  each.  Some 
of  ihein  shoAT  an  excellent  record  tor  that  day,  although 
the  mileage  is  hardly  up  to  the  present  standard  ;  ttie 
greater  distance  run  during  the  year  having  been  38,943 
miles,  which  was  made  in  passenger  service  by  the  engine 
Detaiuare,  a  comparatively  new  engine.  The  Minerva, 
an  Eastwck  &  Harrison  engine,  came  next  to  this  with 
36,750  miles.  The  greatest  mileage  shown  by  a  freight 
engine  was  27,120  miles,  which  was  made  by  the  .Itlas, 
also  an  Easiwick  &  Harrison  engine,  which  had  then  been 
on  the  road  for  11  years,  having  been  built  in  1859. 

It  may  be  interesting  lo  note  that  the  first  four  engines 
on  this  return — Nos.  I,  2,  3  and  4,  which  were  built  by 
Phineas  Davis,  at  York,  Pa.,  in  1834  and  1835 — are  still  in 
service  at  the  !VIt.  Clare  shops  in  Baltimore.  These  are  of 
the  class  known  as  the  grasshopper,  having  an  upright 
boiler  and  upright  cylinders,  the  motion  being  transmitted 
from  the  driving-wheels  through  a  walking  beam.  Many 
of  our  readers  have  probably  seen  one  of  these  engines  or 
an  engraving  of  it.  The  growth  of  the  road  is  shown  by 
the  fact  that  for  the  year  ending  September  30,  1892,  there 
were  611  engines  in  service  on  the  Company's  lines,  and 
their  total  mileage  for  the  year  was  22,106,204  miles. 

The  engine  No.  i  shown  in  the  list  was  not  the  first  en- 
gine built  for  the  road.  The  first  engine  built  for  regular 
service — after  the  trial  of  Peter  Cooper's  little  experimental 
machine — was  the  York,  which  was  built  by  Phineas  Davis, 
and  was  of  the  grasshopper  pattern.  It  was  shortly  fol- 
lowed by  two  others,  which  did  all  the  work  on  the  road  to 
July,  1834,  when  four  more  were  purchased,  including  the 
Arabian,  which  is  No.  I  on  the  performance  sheet  given. 
The  others  followed  in  numerical  order. 

In  this  connection  it  may  be  of  interest  to  repeat  some  of 
the  historical  facts  in  relation  to  the  building  of  the  Balti- 
more «&  Ohio  which  have  been  published  before,  but  may 
be  convenient  for  reference.  The  road  was  opened  first 
for  traffic  by  horse  power  to  Ellicott's  Mills,  14  miles  from 
the  starling-point  in  Baltimore,  May  24,  1830.  It  reached 
Frederick,  61  miles,  December  i,  1831  ;  Point  of  Rocks, 
69  miles.  April  1,  1832  ;  Harper's  Ferry,  81  miles,  Decem- 
ber I,  1834  ;  Hancock,  123  miles,  June  i,  1842  ;  Cumber- 
land, 178  miles,  November  5,  1842  ;  Piedmont,  206  miles, 
July  21,  1851  ;  Fairmont,  302  miles,  January  22,  1852  ; 
Wheeling.  379  miles,  June  i,  1853. 

The  Washington  Branch  was  completed  to  Bladens- 
burg,  32  miles  from  Baltimore  and  24  from  the  Relay 
House,  July  20,  1834,  and  to  Washington,  40  miles,  a 
month  later,  on  August  25,  1834. 

It  must  be  remembered  that  the  Baltimore  &  Ohio  was 
the  most  difficult  piece  of  railroad  work  which  had  yet  been 
undertaken  at  the  time  of  its  construction.  Its  location  in- 
volved the  use  of  grades  which  many  engineers  at  that 
time  believed  to  be  impracticable,  while  some  of  the  tun- 
nels and  other  works  on  the  section  crossing  the  Allegha- 
nies  were  on  a  scale  exceeding  anything  yet  undertaken. 
It  is  not  to  be  wondered  at  that  its  progress  was  compara- 
tively slow. 

The  Baltimore  &  Ohio  also  claims  the  honor  of  being 
the  first  railroad  company  incorporated  in  America,  hav- 
ing been  organized  April  24,  1827,  with  Philip  E.  Thomas 
as  President  and  George  Brown  as  Treasurer.  Actual 
construction  work  was  begun  July  4,  1828. 

The  charter,  as  presented  10  the  Legislature,  was  drawn 
up  by  Mr.  J.  V.  L.  McMahon,  and  a  characteristic  anec- 
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Ta"ble   C3-. 

Statem,nt  of  M»  Hummer  qt  LOCOHOTIVCS  on  Iha  HtlH  ST£»I  and  WASHIMGTOII  BRAIICH.  *wnad  i,  Iho'  Baltimore  i   Ohio  Railroat  Company,  and 
aihibilmg  approtimaloly  the  Nett  Cost  of  iipenses  for  Repairs,  ic.  of  tho  same,  for  the  year  ending  30th  September,  1850. 
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1844  !  t 
1844 
1646  I  I 
184.1  ] 
1846  1 
1846  :  1 
1846:  I 
I84i>    I 

1846  1 
1846:  I 

1847  .  I 

1848  I 

1848 ;  I 

1848  I 
1848  I 
1848  I 
I84X    I 

1848  1 
1848:  I 

1849  il 
I84U  :  1 

1850  !  I 
1840,2 
1846  t  2 


I^t  Class — averaged  per  Mite  run  7.04 

2d  5.34 

.1(1  ,  .  ,  ^jfl 

4th     •■  5.79 


1i;(l,7:tH    1142.620  |l,109.;),'i6  I59..TO"  ^"i    f4  6i!i(in 
I  I 


WASHINGTON    BRANCH. 


in'  Isaac  McKlm 

2H   Arrow  .; 

47   New  Castle 

1,1   I. a  Fayette 

18  Jos-  W  vl'atteraon 

5  Engines  W.  B. 

S»        ■■         M.S. 
64  Toinl 


Oillinghain  &  Winans  .... 
New  Castle  Manufacl'g  Co 

William  Norrls 


May.  1838 

Pebniary.^  1840 

Deremberr  184'> 

April.  1837 

(l.iober,  1838 


15,945 
27,693 
34,630 


16,389  ' 


21,702 
15,945  I 
27,693 
24.6.30 
16.380 


38.091  I    106.359      {3,336.32 


83419 

2.081  62 

1.460.73 

.'■06  81 

4.'>297 


1.067.44 
375  00 


11,442.44 


3.84 
13  05' 
5  24 
2  05 
2  76 


•The  repairs  of  the  Engine  "Arrow  " 
were  extraordinary,  including  a  new 
rurnaee.  enlarg>*nteiil.  and  a  new- 
crank  shaft,  new  truck  frame.  &c. 

A  like  remark  is  due  to  the  Engine 
"Csmel." 


dote    has   been    preserved    in    relation   to    it.     After   Mr.   > 
McMahon  had  prepared  the  document,  it  was  read  by  him   j 
to  the  committee  for  their  adoption.     During  the  reading,   | 
as  provision  after  provision  was  gone  over,  and  the  varied 
and  comprehensive  powers  which  the  distinguished  author 
had  embraced  in  it  were  one  by  one  unfolded,  the  venera- 
ble   Robert   Oliver  (one  ot  the    first  Board  of  Directors) 
arose,  and    in    his    peculiarly  blunt  and  ott-hand  manner 
exclaimed,  "  -Stop,  man  ;  you  are  asking  for  more  than  the 
Lord's  Prayer  I"     Mr.  McMahon   smilingly  replied  "that 
it  was  all   necessary  ;  and  the  more  they  asked  for  the 


more  they  would  get."  Mr.  Oliver  then  rejoined,  "  Right, 
man  ;  go  on." 

This  oldest  of  the  trunk  lines  will,  it  is  understood,  have 
a  very  interesting  historical  exhibit  at  Chicago  next  year. 

It  will  be  of  interest  to  recapitulate  here  the  circumstances 
attending  the  building  of  the  first  locomotive  regularly 
used  on  the  road.  On  January  4,  1831,  the  Baltimore  & 
Ohio  Railroad  Company  issued  an  advertisement  to  the 
inventive  genius  and  mechanical  skill  of  the  country, 
offering  most  liberal  inducements  for  the  production  of 
locomotive  steam  engines.     This  being  the  first  proposal 
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THE     RAILROAD    AND 


[May,    1892. 


ever  issued  in  the  United  States  for  locomotives,  will  be 
read  with  general  interest.     It  was  as  follows  : 

Okfice  of  the  Baltimore  cS:  Ohio  Railkoau  Company, 

4th  January,  1831. 

The  Baltimore  &  Ohio  Railroad  Company  being  desirous  o( 
obtaining  a  supply  of  Locomotive  Engines  of  Arneiican  manu- 
facture, adapted  to  their  toad,  the  President  and  Directors 
hereby  give  public  notice,  that  they  will  pay  the  sum  of  Four 
Thousand  Dollars  for  the  most  approved  Engine  which  shall  be 
delivered  for  trial  upon  the  road  on  or  before  the  ist  of  June, 
1831,  and  that  they  will  also  pay  Three  Thousand  Five  Hun- 
dred Dollars  lor  the  Engine  which  shall  be  adjudged  the  next 
best  and  be  delivered  as  aforesaid,  subject  to  the  following 
conditions,  to  wit  : 

(t)  The  Engine  must  burn  coke  or  coal,  and  must  consume 
its  own  smoke. 

(2)  The  engine,  when  in  operation,  must  not  exceed  three  and 
one  half  tons  weight,  and  must,  on  a  level  road,  be  capable 
of  drawing  day  by  day,  fifteen  tons,  inclusive  of  the  weight  of 
the  wagons,  fifteen  miles  per  hour.  The  Company  to  furnish 
wagons  of  Winans  construction,  the  friction  of  which  will  not 
exceed  five  pounds  to  the  ton. 

(3)  In  deciding  on  the  relative  advantages  of  the  several  en- 
gines, the  Company  will  take  into  consideration  their  respective 
weights,  power  and  durability,  and,  all  other  things  being  equal, 
will  adjudge  a  preference  to  the  engine  weighing  the  least. 

(4)  The  flanges  are  to  run  on  the  inside  of  the  rails.  The 
form  of  the  cone  and  flanges,  and  tread  of  the  wheels  must  be 
such  as  are  now  in  use  on  the  road.  If  the  working  parts  aie  so 
connected  as  to  work  with  the  adhesion  of  all  the  four  wlieels, 
then  all  the  wheels  shall  be  of  equal  diameter,  not  to  exceed 
three  feet,  but  if  the  connection  tie  such  as  to  work  with  the 
adhesion  of  two  wheels  only,  then  those  two  wheels  may  have 
a  diameter  not  exceeding  four  feet,  and  the  other  two  wheels 
shall  be  two  and  a  half  teet  in  diameter,  and  shall  work  with 
Winans'  friction  wheels,  which  last  will  be  furnished  upon  ap- 
plication to  the  Company.  The  flanges  to  be  four  feet  seven 
and  a  half  inches  apart  from  outside  to  outside.  The  wheels  to 
be  coupled  four  feet  from  center  to  center  in  order  to  suii  curves 
of  short  radius. 

(5)  The  pressure  of  the  steam  not  to  exceed  one  hundred 
pounds  to  the  square  Inch,  and  as  a  less  pressure  will  be  pre- 
ferred, the  Company  in  deciding  on  the  advantages  of  the  sev- 
eral engines  will  take  into  consideration  their  relative  degrees 
of  pressure.  The  Company  will  he  at  libeity  to  put  the  boiler, 
fire  tube,  cylinder,  etc.,  to  the  te^^ts  of  a  pressure  of  water  not 
exceeding  three  times  the  pressure  of  the  steam  intended  to  be 
worked,  without  being  answerable  for  any  damage  the  macnine 
may  receive  in  consequence  of  such  tests. 

(6)  There  must  be  two  safety  valves,  one  of  which  must  be 
completely  out  of  reach  or  control  of  the  engineman,  and 
neither  of  which  must  be  fastened  down  while  the  engine  is 
working. 

(7)  The  engine  and  boiler  must  be  supported  on  springs  and 
rest  on  four  wheels,  and  the  height  from  the  ground  to  the  top 
of  the  chimney  must  not  exceed  twelve  feet. 

(S)  There  must  be  a  mercurial  gauge  affixed  to  the  machine 
with  an  index  rod,  showing  the  steam  pressure  above  fifty 
pounds  per  square  inch,  and  constructed  to  blow  out  at  one 
hundred  and  twenty  pounds. 

(g)  The  engines  wtiich  may  appear  to  offer  the  greatest  ad- 
vantages will  be  subjected  to  the  performance  of  thirty  days' 
regular  work  on  the  road  ;  at  the  end  of  which  time,  if  they 
have  proved  durable,  and  continue  to  be  capable  of  performing 
agreeably  to  their  first  exhibition,  as  aforesaid,  they  will  be  re- 
ceived and  paid  for  as  here  stipulated. 

P.  E.  Thomas, 

President. 

N.  B. — The  Railroad  Company  will  provide  and  w  11  fur- 
nish a  tender  and  supply  of  water  and  fuel  for  trial.  Persons 
desirous  of  examining  the  road  or  of  obtaining  more  minute 
information,  are  invited  to  address  themselves  to  the  President 
of  the  Company.  The  least  radius  of  curvature  of  the  road  is 
400  feet.  Competitors  who  arrive  with  their  engines  before  the 
first  of  June,  will  be  allowed  to  make  experiments  on  the  road 
previous  to  that  day. 

The  editors  of  the  National  Gazette,  Philadelphia  ;  Commer- 
cial Advertiser^  New  York  :  and  Pittsburgh  SlalesDian,  will  ropy 
the  above  once  a  we;k  for  four  weeks  and  forward  their  bills 
to  the  B.  &  O.  R.  R.  Co. 

During  the  summer  of  1831,  in  pursuance  of  this  call 
upon  American  genius,  made  by  the  directors,  three  loco- 
motive steam  engines  were  placed  upon  the  railroad,  only 
one  of  which,  however,  was  made  to  answer  any  good 
purpose. 


This  engine,  called  the  York,  was  built  at  York,  Pa  ,  by 
Phineas  IJavis  (or  rather  Davis  &  Gartner),  and  after 
undergoing  certain  modifications,  was  found  capable  of 
conveying  15  tons  at  15  miles  per  hour,  on  a  level  portion 
of  the  road.  It  was  employed  on  that  portion  of  the  road 
between  Baltimore  and  Ellicott's  Mills,  and  generally  per- 
formed the  trip  to  the  Mills  in  one  hour,  with  four  cars — 
being  a  gross  weight  of  about  14  tons.  This  engine  was 
mounted  on  wheels  like  those  of  the  common  cars,  of  30 
in.  in  diameter,  and  the  velocity  was  obtained  by  means 
of  gearing  with  a  spur-wheel  and  pinion  on  one  of  the 
a.xles  of  the  road  wheels.  The  curvatures  were  all  trav- 
eled with  great  facility  by  this  engine,  its  greatest  velocity 
for  a  short  time  on  straight  parts  of  the  road  having  been 
at  the  rate  ot  30  miles  per  hour,  while  it  frequently  at- 
tained that  ot  20  miles,  and  often  traveled  in  curvatures  of 
400  ft.  radius  at  the  rate  o(  15  miles  per  hour.  The  fuel 
used  in  it  was  anthracite  coal,  which  answered  the  pur- 
pose well  ;  but  the  engine  weighing  but  y/y  tons  was 
found  too  light  for  advantageous  use  on  ascending  grades. 
This  engine  was  of  the  "grasshopper"  type,  referred  to 
above,  and  has  been  heretofore  illustiated. 

The  performance  of  this  engine  fully  confirmed  the 
belief  of  the  Board  and  its  Engineer  corps,  that  locomo- 
tive engines  might  be  successfully  used  on  a  railroad  hav- 
ing curves  of  400  ft.  radius,  and  from  that  time  forward 
every  encouragement  was  given  by  the  Company  to  the 
inventive  genius  of  the  country,  to  improve  on  the  partially 
successful  e.vperimental  engine  that  had  been  produced 
by  Mr.  Davis. 

On  April  i,  1833,  the  first  train  of  cars  bearing  produce 
which  had  descended  the  Potomac  to  the  Point  of  Rocks, 
arrived  in  Baltimore  ;  the  trade  from  that  point  continued 
from  that  time  to  increase  rapidly,  and  warehouses, 
dwellings,  and  public  houses  were  erected  there,  and  quite 
a  town  soon  formed.  The  tr.Tvel  and  trade  to  Frederick, 
and  the  increasing  business  of  that  portion  of  the  Main 
Stem  between  the  Monocacy  and  the  Point  of  Rocks  were 
soon  found  to  constitute  no  unimportant  item  in  the  gen- 
eral receipts  ot  the  Company. 


CONTRIBUTIONS    TO     PRACTICAL     RAILROAD 
INFORMATION. 

CHEMISTRY     APPLIED      TO      RAILROADS. 

NXVII.— SAMPLING;    AND     THE    ENFORCEMENT 

OF    SPECIFICATIONS. 


By  C.  B.  Dudley,  Chemist,  and  F.  N.  Pease,  Assist- 
ant Chemist,  of  the  Pennsylvania  Railroad. 


(Copyriglit,  1S89,  by  C.  li.  Dudley  and  F.  N.  Pease.) 


(Continued  from  page  163.) 


In  this  article  we  propose  to  give  the  method  of  obtain- 
ing the  samples  from  the  shipments,  and  the  routine  that 
is  followed  Irom  the  time  the  specifications  are  completed 
up  to  the  paying  of  the  bill  tor  the  materials,  together  with 
the  method  of  procedure  in  case  of  the  acceptance  or  re- 
jection of  shipments. 

*  These  articles  contain  information  wJiich  cannot  be  found  elseuhere. 
No.  I,  in  tlie  Jour.mal  for  December,  1889,  is  on  the  Work  of  the  Chemist  on  a 
Railroad  ;  No,  II,  in  the  Janu.iry,  1890.  number,  is  on  Tallow,  describing  its 
impurities  and  adulterations,  and  their  injurious  effects  on  the  machinery  to 
which  it  is  applied;  No.  Ill,  in  the  February  number,  and  No.  IV.  in  the 
M.-irch  number,  are  on  Lard  Oil  ;  No.  V,  in  the  April  number,  and  No,  VI, 
in  the  May  number,  on  Petroleum  Products  ;  No.  VII.  in  the  June  number, 
on  Lubricants  and  Burning  Oils;  No.  VIII,  in  the  July  number,  on  the 
Method  of  Purchasing  Oils  ;  No.  IX,  also  in  the  July  number,  on  Hot  Box  and 
Lubricating  Greases  ;  No.  X,  in  the  August  number,  on  Battery  Materials: 
No.  Xt,  in  the  September  number,  on  Paints  ;  No.  XII,  in  the  October  num- 
ber, on  the  Working  Qualities  of  Paint  :  >  o.  XIII,  in  the  December,  i8go, 
number,  on  the  Dryint:  of  Paint  ;  No.  XIV,  in  the  February  number,  on  the 
Covering  Power  of  Pigments  ;  No,  XV,  in  the  April  number,  on  How  to  Da- 
sign  a  Paint  ;  No,  XVl.  in  the  May  number,  on  Paint  Specifications  ;  No. 
XVII,  in  the  June  number,  on  the  same  subject,  and  No.  XVIII,  also  in  June, 
on  the  Llvering  of  Paint  ;  No,  XIX,  in  the  July  and  August  numbers,  on  How 
to  Design  a  Paint  ;  No,  XX,  in  the  September  number,  on  Disinfectants  ;  No. 
XKI.  in  the  October  number,  on  Mineral  Wool,  and  No.  XXII,  in  the  same 
nuniber,  on  Wood  Preservative;  No.  XXIll,  in  the  November  and  December 
numbers,  on  Soap  ;  No,  XXIV,  in  the  January,  iSq2.  number,  on  Steel  for 
Springs  ;  No.  JXXV,  in  the  February  number,  on  Bearing  Metals  ;  No. 
XXVI.,  in  the  April  number,  on  How  to  ftlake  Specifications. 
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Let  us  suppose  that  the  specifications  for  any  material 
have  been  prep.ired  which  the  railroad  company  desires 
to  use.  These  specifications  are  put  in  print,  and  quite  a 
stock  IS  prepared.  The  Turchasing  Agents  are  furnished 
wiih  a  quantity  of  these  specifications,  which  they  send 
out  to  the  parlies  who  furnish  the  material,  with  a  note 
to  the  eltcct  that  on  all  orders  placed  with  them  hereafter 
materials  must  be  furnished  which  will  conform  to  these 
specifications.  It  will  thus  be  seen  that  in  reality  the 
specifications  are  a  part  of  the  contract  as  previously 
stated,  and  are  regarded  as  binding  not  only  on  the  manu- 
facturer lurnishing  the  material,  but  also  on  the  party  who 
buys  it. 

In  the  regular  routine  requisitions  for  materials  come 
to  the  purchasing  Agent,  and  he  sends  orders  to  whoever 
he  may  decide  for  any  of  the  materials  for  which  specifica- 
tions have  been  prepared.  The  materials  are  then  deliv- 
ered by  the  manufacturers  to  the  nearest  station,  and  in 
due  course  of  time  are  transferred  to  the  shop  specified  on 
the  order. 

As  soon  as  the  material  arrive;:  at  the  shop,  a  represent- 
ative of  the  Company  takes  a  sample.  It  will  have  been 
observed  that  in  some  cases  where  it  seemed  necessary  to 
do  so,  the  method  of  taking  the  sample  has  been  described 
in  the  specifications.  In  some  cases  the  method  of  taking 
the  sample  is  so  simple  that  no  special  description  is  neces- 
sary. Several  points,  however,  in  regard  to  taking  sample 
are  insisted  upon  absolutely. 

Fhsl,  the  sample  must  always  be  taken  by  a  repesenta- 
tive  of  the  Company,  and  in  no  case  by  the  manufacturer 
or  any  of  his  representatives. 

Secoitii,  in  the  cases  of  a  large  number  of  materials,  the 
shipment  is  received  at  the  place  lor  which  it  is  designed 
before  the  sample  is  taken.  In  other  cases,  however,  such 
as  spiral  springs,  phosphor-bronze,  etc.,  the  material  may 
be  sampled  by  the  Company's  representative  at  the  works 
before  shipment  takes  place,  but  in  this  case  the  shipment 
must  take  place  before  the  Company's  representative  leaves 
the  works. 

Third,  in  no  case  shall  an  average  sample  be  taken,  and 
in  most  cases  only  a  single  sample  shall  represent  the 
shipment.  In  some  cases,  as  in  the  case  of  phosphor- 
bronze  or  mineral  wool,  two  or  three  samples  from  differ- 
ent portions  of  the  shipment  are  taken  to  represent  that 
shipment. 

The  following  instructions  have  been  issued  for  the  use 
of  the  men  who  do  the  sampling.  The  circular  applies  to 
both  the  chemical  and  physical  testing  departments,  and 
only  that  part  applying  to  the  chemical  testing  department 
is  given. 

PE.^JNSYLVANIA    RAILROAD   COMPANY. 

PENNSYLVANIA    RAILROAD    DIVISION. 

Motive  Power  Department. 

Circular  No.  i. 

Instructions  for  Ordering,  Inspecting,  and  Samplini;  Materials. 

I.  Hereafter  all  requisitions  for  any  of  the  materials  men- 
tioned below  must  specify  the  same  "  As  per  P.  R.  R.  Co. 
Specifications.  "  As  new  specifications  are  prepared  from  time 
to  time,  inslructions  in  regard  to  the  inspection  and  r-ampling 
of  the  materials  specified  will  be  issued  and  must  be  carefully 
observed. 

II.  VVtien  material  has  been  received,  it  must  be  carefully 
inspected  and  compared  with  the  bill.  If  any  discrepancies  are 
found,  a  statement  of  same,  together  with  the  bill,  not  signed, 
must  be  sent  at  once  to  the  Superintendent  of  Motive  Power 
for  adjustment. 

III.  The  instructions  given  below  must  be  rigidly  observed, 
and  in  no  case  must  any  portion  of  a  shipment  be  used  until 
report  of  test,  announcing  materials  ready  for  use,  has  been  re- 
ceived, except  by  special  permissiDn  from  the  Superintendent 
of  Motive  Power.  The  report  of  test  must  always  be  attached 
to  bill  when  this  is  signed. 

IV.  The  abo>-e  instructions  do  not  apply  to  materials  received 
by  one  shop  from  another,  but  only  to  those  received  from 
manufacturers  or  dealers. 

V.  The  inspection  and  testing  of  materials  will  be  done  in 
pirt  by  or  under  the  supervision  of  the  parly  to  whom  the 
materials  are  consigned,  and  in  part  by  or  under  the  supervision 
of  the  Chemist  and  the  Mechanical  Engineer,  at  Alioona. 


VI.  The  following  materials  must  be  inspected  and  sampled, 
as  is  described  under  each  heading.  The  samples  must  be 
sent  by  p«ssenger  train  to  Pennsylvania  Railroad  Company, 
care  of  Charles  B.  [)udlcy.  Chemist,  Altoona.  using  for  ihis 
purpose  the  "  samp'e  lor  test"  la(.'S,  and  filling  in  the  blank 
spaces  as  far  as  possible. 

OILS    AND    TALLOW. 

Krom  every  shipment  of  a  car  load  or  less  of  extra  lard  oil, 
extra  No.  I  lard  oil,  lallow  oil,  nealsfoot  oil,  150  fire-test  burn- 
ing oil.  300  fire-test  burning  oil,  paralline  oil,  well  oil,  500' 
fire-test  oil.  and  of  tallow,  one  sample  must  be  sent,  which  may 
be  taken  Irom  any  barrel  at  random.  In  sending  the  sample, 
it  is  recoininended  to  use  the  can  and  box  approved  by  the 
General  Superintendent  of  Motive  Power,  March  7,  1884. 
These  boxes  and  cans  will  be  returned,  for  continuous  use,  to 
the  shops  from  which  they  are  s-ent.  If  in  any  shipment  of  a 
certain  kind  of  oil,  any  of  the  barrels  are  found  filled  with  an- 
other kind  of  oil,  or  oil  of  same  kind  but  inferior  grade,  such 
barrels  must  not  be  used  ;  also,  every  barrel  in  each  shipment 
of  150"  and  300  fire-test  oils  must  be  examined  as  soon  as  re- 
ceived, rolling  ihe  barrels  about  before  examination.  All  bar- 
rels which  are  found  to  contain  cloudy  oil  or  oil  of  inferior 
color  must  be  set  aside.  In  both  ihese  cases  samples  of  either 
the  inferior,  the  wrong  kind,  or  the  cloudy  nil  must  be  sent,  as 
above  directed,  for  decision  as  to  what  shall  be  done  with  it, 
and  a  letter  written  to  the  Superintendent  of  Motive  Power  in 
regard  to  the  matter. 

ZINC. 

From  every  ship.nent  a  sample  of  about  half  a  pound,  broken 
oH  from  any  plale  or  rod  at  random,  must  be  sent  as  above 
directed. 

SULPHATE   OF    COrPER. 

From  every  shipment  a  sample  of  about  half  a  pound,  taken 
from  any  barrel  at  random,  must  be  sent  as  above  directed. 
The  shipment  must  also  be  carefully  inspected  by  a  competent 
person  to  see  that  it  will  all  go  through  a  sieve  i^  in.  mesh  and 
contain  nothing  that  will  go  through  a  sieve  of  /,,  in.  mesh. 
It  may  be  necessary  to  empty  one  or  more  barrels  for  this  pur- 
pose. Should  the  shipment  be  found  not  to  fill  these  require- 
ments it  must  be  returned  to  the  shippers. 

SAL   AMMONIAC. 

From  every  shipment  a  sample  of  about  half  a  pound,  taken 
at  random,  must  be  sent  as  above  directed. 

COMMON    SOAP. 

Common  soap  will  be  bought  by  weight,  and  requisitions 
must  be  made  accordingly.  The  bars  usually  weigh  i  lb. 
From  every  shipment  one  bar,  taken  at  random,  must  be  sent 
as  above  directed.  The  tag  must  slate  the  number  of  bars  in 
the  shipment. 

TOILET    SOAP. 

Toilet  soap  will  be  bought  by  weight,  and  requisitions  must 
be  made  accordingly.  Cakes  of  toilet  soap  usually  weigh  one 
quar  er  of  a  pound.  From  every  shipment  one  cake,  taken  at 
random,  must  be  sent  as  above  directed.  The  tag  must  state 
the  number  of  cakes  in  the  shipment. 

CABIN   CAR   COLOR. 

This  material  will  always  be  bought  dry,  and  requisitions  must 
be  made  accordingly.  From  every  shipment  a  sample  of  about 
one  quarter  of  a  pound,  taken  at  random  from  any  package, 
must  be  sent  as  above  directed. 

DISINFECTANT. 

This  material  is  made  by  the  laboratory  at  Altoona,  and  is  fur- 
nished either  in  barrels  or  in  boxes  containing  two  dozen  »  ounce 
bottles.  It  is  obtained  by  requisition  on  Altoona  shops,  and  is 
ready  for  use  when  received. 

CAUSTIC   SODA. 

If  this  material  is  received  in  *  lb.  or  i  lb.  boxes,  one  box 
taken  at  random  from  every  shipment  must  be  sent  as  above 
directed,  and  the  tag  must  stale  the  number  of  boxes  in  the 
shipment.  If  the  material  is  received  in  barrels  or  drums,  a 
sample  of  about  half  a  pound  must  be  sent  in  a  closed  tin  box 
as  above  directed.  The  gross  weight  of  the  shipment  must  also 
be  verified,  and  the  tag  must  state  the  net  weight  of  the  ship- 
ment. 
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FREIGHT    CAR    COLOR. 


From  every  shipment  a  sample  of  about  a  pound  must  be 
sent  as  above  directed.  Use  can  and  box,  same  as  with  oil 
samples,  except  that  can  should  have  screw  top  not  less  than 
i|  in.  diameter  and  can  should  not  be  filled  more  than  half  full. 


MINERAL   WOOL. 


From  every  shipment  three  samples  of  about  half  a  pound 
each  must  be  sent  as  above  directed.  Each  sample  must  be 
from  a  different  bag,  and  must  not  be  compressed  during  taking 
or  shipment  of  sample. 


PHOSPHOR-BRONZE, 

Phosphor-bronze  is  purchased  in  lots  of  20,000  lbs.,  or  some 
whole  multiple  of  this  number.  Requisitions  must  be  made 
out  accordingly.  This  material  is  inspected  and  weighed  at 
point  of  shipment,  and  is  ready  for  use  when  received  with 
report  of  Inspector  and  Chemist. 

LOCOMOTIVE    SPRING    STEEL. 

From  every  shipment  a  sample  about  three  (3)  in.  long  cut 
off  from  any  bar  must  be  sent  as  above  directed.  The  sample 
for  test  tag  must  give  the  size  of  the  bar,  as  well  as  the  amount 
in  the  shipment.  If  more  than  one  size  bar  is  received  in  one 
shipment,  a  sample  of  each  size  must  be  sent,  with  a  separate 
tag  for  each  sample. 

HELICAL   SPRINGS. 

These  articles  are  sampled  by  the  Inspector  at  the  works, 
who  at  the  same  time  makes  the  physical  test.  The  shipmenls 
are  ready  for  use  when  received  with  the  reports  of  the  Inspector 
and  Chemist. 

DETERGENT. 

The  shipment  must  be  weighed  when  received,  and  a  sample 
of  the  dry  material  sent  in  a  box. 

WOOD    PRESERVATIVE. 

From  every  shipment  a  sample  of  about  a  pint  must  be  sent 
as  above  directed.  Use  the  same  kind  of  can  and  box  as  with 
oil  samples. 

TUSCAN    RED. 

From  every  shipment  a  sample  of  about  a  pound  must  be 
sent  as  above  directed.  Use  can  and  box  same  as  with  oil 
samples,  except  that  can  should  have  screw  top  not  less  than 
If  in.  diameter,  and  can  should  not  be  filled  more  than  half 
full. 

Approved. 

Theodore  N.  Ely, 
General  Superintendent  Motive  Power. 

Office  of  General  Superintendent  Motive  Power,  Altoona, 
Pa.,  June  1,   1887. 

The  transfer  of  the  sample  from  the  shop  or  point  at 
which  it  IS  taken  to  the  laboratory  is  done  by  passenger 
train.  In  the  case  of  liquids,  a  tin  can  holding  about  a 
pint,  with  a  screw  top,  such  as  can  readily  be  obtained  in 
the  market,  is  used.  These  cans  are  marked  with  paint 
on  the  outside  with  the  name  of  the  material  which  they 
are  to  carry,  and  also  the  shop  to  which  they  belong.  The 
object  ot  this  marking  of  the  cans  is  so  that  different  mate- 
rials will  not  be  put  in  the  same  can.  It  causes  very 
serious  difficulty  if  a  sample,  for  example,  of  150°  burn- 
ing oil  is  put  into  a  can  which  has  previously  carried  well 
oil,  since  the  color  is  affected  by  any  remnants  of  the  well 
oil  which  might  be  left  in  the  can,  and  the  color  of  150° 
burning  oil  is  one  of  the  items  covered  in  the  specifica- 
tions. The  same  thing — namely,  contamination  of  the 
sample  with  some  of  a  previous  shipment,  applies  in  all 
cases.  Of  course  cans  can  be  properly  cleaned,  and  clean- 
ing is  always  made  use  of,  but  it  is  belter  and  avoids 
much  chance  for  doubt  if  a  can  is  used  only  to  carry  one 
kind  of  material"  The  cans,  for  the  purpose  of  trans- 
portation, are  put  in  small  wooden  boxes,  fitted  usually  with 
rope  bails.  These  boxes  close  with  a  hasp  and  staple, 
and  are  marked  on  the  top  with  the  following  words  ; 
"  Sample  for  Test — to  be  forwarded  on  Passenger  Trains, 
by  Railroad  Service.     Return   to Shop."     In 


some  cases,  in  place  of  the  words  "  Sample  for  Test"  the 
name  of  the  kind  of  material  for  test  is  pift  on.  This  is 
determined  by  the  shops  themselves.  When  the  can  is 
coming  to  the  Laboratory,  a  tag  is  tied  to  the  staple,  and 
the  train  people  forward  the  cans  as  per  the  tags,  it  being 
understood  by  all  the  train  service  that  any  boxes  or  pack- 
ages marked  with  tags  come  as  per  the  tags.  These  boxes 
and  the  sample  cans  are  returned  to  the  shops  as  soon  as 
we  have  finished  with  them.  The  necessary  marking  for 
this  purpose  is  on  the  top  of  the  box.  We  of  course  re- 
move the  tag  from  the  staple.  The  boxes  are  large  enough 
to  hold  the  sample  can,  and  are  made  as  small  and  light 
as  possible,  so  that  the  train  men  may  handle  a  good  many 
of  them  at  once.  The  rope  bails  facilitate  the  grasping 
of  a  numberof  them  in  the  hand  at  one  time.  If  the  mate- 
rial is  dry,  it  may  be  sent  in  a  paper  package,  having  one 
of  the  sample  for  test  lags,  or  in  many  cases,  as  for  in- 
stance, sulphate  of  copper,  sal  ammoniac,  and  other  pow- 
ders, it  may  be  put  into  one  of  the  little  boxes  above  de- 
scribed. In  the  case  of  spring  steel  and  metals,  generally 
a  package  is  made,  or  special  boxes  are  provided  for  the 
purpose,  with  partitions  holding  a  number  of  samples, 
and  which  have  a  special  bail  so  that  it  can  be  easily  han- 
dled by  the  train  men.  It  is  not  advisable  to  put  metals  in 
a  paper  package  with  the  tags  attached  to  each  sample, 
since  it  freiiuently  happens  that  the  rubbing  together  dur- 
ing transit  interferes  with  the  tags. 

The  "Sample   for  Test"  tag  is  a  matter  of  some  im- 
portance, and  a  copv  of  the  same  is  given  below. 


'■r,  ; 

[^  ■ 

^  : 

o  • 

^  : 

^  : 

I  ■ 


(FRONT   OF  TAG.) 

PENNSYLVANIA    RAILROAD  COMPANY. 


Care  of 


Charles  B.  Dudley, 

Chemist, 

Altoona,  Pa. 


(ll.^CK  OF  TAG.) 

Aint Rec'd. 


Kind, 
From 
Price, 


Req.  No. 


It  will  be  observed  that  on  one  side  are  the  directions 
for  the  shipment,  along  with  the  words  "Sample  for 
Test,"  and  the  shop  from  which  it  is  sent.  On  the  other 
side  are  the  amount  of  material,  the  date  when  received, 
the  kind  of  material,  the  shipper,  the  price  and  the  requisi- 
tion number.  All  this  information  should  accompany 
every  sample  — part  of  it  as  a  means  of  identification  when 
the  Test  Report  is  sent,  and  part  of  it  for  our  records— 
which  information  is  subsequently  used  in  making  out  the 
annual  report  of  the  operations  of  the  Laboratory. 

The  length  of  time  after  a  shipment  arrives  at  its  des- 
tination before  it  can  be  used  varies  with  different  mate- 
rials. At  the  more  distant  shops  it  takes,  perhaps,  24  to 
36  hours  after  the  shipment  arrives  for  the  sample  to  be 
taken,  and  for  this  to  reach  the  Laboratory.  It  takes  a 
varying  amount  of  time,  depending  on  the  nature  of  the 
material,  for  the  Laboratory  to  do  its  work.  Many  sam- 
ples are  tested  and  reported  the  same  day  as  received. 
This  is  especially  true  of  oils,  the  tests  of  which  are  capa- 
ble of  rapid  application.  In  some  cases,  such  as  phosphor- 
bronze  and  some  metals,  the  different  tests  of  which  re- 
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quire  either  longer  time  or  ihe  number  o(  tests  is  so  great 
tiiat'lhey  cannot  he  goltrn  through  with  in  one  day.  the 
report  passes  over  to  the  next  clay.  After  the  test  is  lin- 
islieil  and  the  report  made,  as  is  described  helow,  it  lakes 
a  day,  or  possibly  a  day  and  a  half,  (or  the  report  to  pass 
through  the  olTices  and  reach  the  shop  for  which  it  is  de- 
signed. It  will  thu>  be  seen  that  with  many  materials 
there  is  a  chance  at  the  more  distant  shops  o(  Ironi  lour  lo 
five  ilays  intervening  between  ilie  arrival  of  the  shipment 
and  the  receipt  of  the  report  of  test,  ready  for  use.  This 
delay  has  never  caused  very  serious  dilficully,  simply  be- 
cause this  time  is  allowed  for  in  making  re<|uisitions  for 
materials.  .Many  of  the  current  supplies  aie  bought  by 
the  purchasing  agents  once  a  month,  and  the  re(]Uisitions 
are  put  in  in  such  time  as  to  allow  for  the  necessary  delays 
of  placing  the  order  with  the  manufacturer,  for  him  to  fill 
the  order,  for  the  material  to  be  shipped  to  ihe  place  re- 
quired, and  the  necessary  time  for  the  testing.  In  certain 
cases,  as  above  described,  the  sampling  is  done  at  the 
works.  This  is  especially  true  of  springs  and  phosphor- 
bronze  shipments  ;  and  it  is  fairly  possible  that  the  system 
of  sampling  before  shipment  may  be  extended  (|uite  con- 
siderably as  time  progresses.  One  of  ihe  advantages  of 
this  method  of  sampling  is  that  the  time  while  the  material 
is  on  the  road  can  be  utilized  by  the  Laboratory  in  making 
the  necessary  test,  since  the  sample  representing  the  ship- 
ment goes  by  passenger  train,  while  the  shipment  is  car- 
ried at  a  much  slower  rate  on  freight  train,  and  it  not  in- 
frec|uenlly  happens  with  some  materials,  that  the  report  of 
test  and  the  shipment  arrive  at  the  distant  shop  at  prac- 
tically the  same  time. 

Some  questions  may  arise  as  to  the  advisibility  of  the 
three  regulations  which  have  been  spoken  of  as  being  en- 
forced in  every  case  in  taking  the  sample.  The  reason 
why  we  have  a  Company  representative  take  the  sample 
is  entirely  obvious.  It  is  not  so  much  that  we  distrust  the 
parties  who  furnish  the  materials,  as  because  we  must 
know  from  our  own  knowledge  that  the  sample  fairly 
represents  the  material,  and  no  fair-minded  person  would 
object  to  this  method  of  procedure.  A  doubt  anywhere  in 
the  chain  from  the  taking  the  sample  to  the  final  payment 
of  the  bill  makes  all  the  rest  of  the  work  worthless. 

At  this  point  the  query  may  naturally  arise,  whether,  in 
our  experience,  there  has  been  discovered  any  tampering 
with  the  men  who  take  the  samples  or  with  the  inspectors 
at  the  works.  We  will  only  say  upon  this  point,  that  dur- 
ing the  last  seventeen  years  two  or  three  men  who  did 
this  work  no  longer  work  for  the  Company.  The  number 
of  cases  of  men  who  have  fallen  under  suspicion,  and  in 
which  it  has  been  possible  to  locale  the  fault  on  them,  has 
been  perhaps  as  small  as  could  be  e.xpected  in  a  large  ser- 
vice. It  would  be  too  much,  of  course,  to  say  that  false 
sampling  has  not  taken  place,  but  the  svstem  of  checks  in 
f>rce  on  the  Pennsylvania  Railroad  is  of  such  a  nature 
that  it  would  be  difficult  for  any  one  for  any  period  of 
time  to  carry  on  anything  of  this  kind.  One  of  these 
checks  upon  which  we  rely  is  this —namely,  if  inferior 
material  is  accepted,  owing  to  the  Laboratory  having  been 
furnished  with  a  doctored  sample,  it  is  almost  sure  to  re- 
sult that  some  difficulty  will  arise  in  the  service,  and  when 
this  does  occur  the  Laboratory  usually  hears  from  it,  as  it 
is  quite  common  for  all  who  have  had  to  do  with  this  lot 
of  supplies  to  say  that  the  material  was  tested  and  ap- 
proved of  at  the  Laboratory.  As  soon  as  we  hear  from  it 
we  ask  for  a  portion  of  the  very  material  which  has  given 
difficulty,  and  then  a  comparison  is  made  of  the  sample 
giving  difficulty  with  the  original  sample  sent  us,  which 
gives  us  a  means  of  checking  up  the  uniformity  of  the 
shipment.  If  the  discrepancy  seems  to  warrant  such 
action,  we  immediately  institute  an  investigation  in  regard 
to  the  sampling. 

There  is  another  point  on  which  we  rely  to  a  certain 
extent,  and  that  is  the  honest  manufacturers  really  find  it 
to  their  advantage  to  have  the  sperfficalions  honestly  en- 
forced and  since  the  Company  usually  deals  with  parties 
of  the  best  reputation,  the  temptation  to  tamper  with  the 
men  who  do  the  sampling  is  small.  As  stated  above,  we 
know  of  only  two  cases  in  our  experience  of  nearly  seven- 
teen years  where  the  sampling  man  has  not  done  his  work 
as  well  as  could  be  expected. 


It  is  quite  obvious,  we  think,  why  it  should  be  insisted 
that  the  shipments  should  either  not  be  sampled  until  after 
they  are  received  at  their  destination,  or  should  be  sampled 
by  the  inspector  before  he  leaves  the  works,  ll  is,  of 
course,  clear  that  unless  these  points  are  covered,  a  dis- 
honest man  would  have  it  in  his  power  to  send  material 
different  from  that  which  was  inspecled  and  sampled,  and 
ihus.  of  course,  throw  uncertainly  upon  the  whole  inspec- 
tion. We  prefer,  therefore,  not  to  have  any  doubt  arise, 
and  accordingly  take  all  the  precautions  that  can  be  fairly 
used.  No  fair-minded  man  would,  of  course,  object  to 
this  in  any  sense. 

The  question  of  having  one  sample,  or  practically  a  very 
small  amount  represent  the  shipment,  has  been  the  sub- 
ject of  some  discussion,  and  some  parties  have  felt  that 
they  were  wronged  by  so  meagre  a  sampling.  We  were 
led  to  this  by  several  considerations.  First,  it  is  obvious  it 
would  be  impossible  to  make  an  analysis  or  test  of  sample 
from  each  package,  since  many  materials,  such  as  springs, 
phosphor-bronze,  zinc. .etc.,  do  not  permit  of  such  sampling, 
and  also  in  cases  where  such  sampling  is  possible,  as  with 
oils,  paints,  etc.,  to  analyze  a  sample  from  each  package 
would  require  a  small  army  of  chemists.  Second,  the  ques- 
tion of  sampling,  if  we  take  an  average  sample,  becomes 
a  very  serious  matter.  For  example,  take  a  hundred  barrels 
of  lard  oil.  If  we  have  to  take  a  sample  from  each  barrel, 
it  becomes  very  complicalerl,  and  requires  skilled  or  e.x- 
pert  persons  to  do  this  sampling  fairly.  The  same  remark 
applies  to  every  other  material  whatever  it  may  be.  The 
labor  of  sampling  becomes  very  serious  if  we  must  sample 
every  package.  We  accordingly  carefully  considered  the 
question  of  the  risks  involved  in  taking  a  single  sample. 
Our  reasoning  is  this.  The  material  ought  to  be  all  alike 
and  ought  to  all  fill  specifications,  for  this  is  what  we  buy. 
If  it  does,  then  it  is  immaterial  where  the  sample  comes 
from  ;  if  it  does  not  do  this,  no  one  is  so  anxious  to  find 
this  oul  as  we  are.  Looked  at  from  this  standpoint,  the 
single  sample  is  better  than  the  average  sample,  because 
by  taking  the  single  sample  we  stand  the  chance  of  striking 
inferior  material.  In  an  average  sample  the  inferior 
material  would  be  masked  by  that  which  was  better.  We 
are  quite  well  aware  that  we  stand  the  chance  of  getting  a 
sample  from  the  best,  and  then  later  finding  that  the  mate- 
rial is  not  as  good  as  the  sample  shows  ;  but  with  our 
method  of  sampling,  which  is  fully  described  in  the  circu- 
lar above,  we  think  we  are  fully  as  apt  to  get  a  sample 
from  the  poorest  as  from  the  best,  and  if  the  manufacturers 
are  willing  to  lake  the  risk  of  our  getting  hold  of  a  poor 
sample,  we  are  willing  to  take  the  risk  of  gettinj;  hold  of 
the  best  material.  We  have  had  in  our  experience  two  or 
three  cases  in  which  our  method  of  sampling  has  detected 
inferior  materials.  A  single  illustration  will  suffice.  An 
order  was  placed  with  a  certain  firm  for  50  barrels  of  the 
second  grade  of  lard  oil.  When  the  shipment  was  received 
and  the  sample  sent  to  Ihe  Laboratory,  the  sample  proved 
to  be  the  third  grade  of  lard  oil,  and  quite  inferior.  Ac- 
cordingly the  material  was  rejected  and  the  whole  ship- 
ment returned  to  the  manufacturers.  L'pon  receipt  of  the 
shipment,  they  sampled  every  barrel,  and  found  that  47  of 
them  were  of  the  correct  grade,  while  three  of  them  were 
of  inferior  grade.  They  went  to  the  Purchasing  Agent, 
and  claimed  that  an  injustice  had  been  done  them,  and 
said  that  we  ought  to  have  taken  the  47  barrels.  They 
explained  that  the  three  barrels  had  been  added  by  the 
Superintendent  at  the  factory,  without  the  knowledge  of 
the  firm  shipping  the  maierial,  to  fill  out  the  order,  as  he 
lacked  that  number  of  barrels  ol  the  belter  grade  when  fie 
wanted  to  make  the  shipment.  Our  reply  was  that  we 
were  in  every  sense  gratified  ai  the  turn  things  had  taken  ; 
that  by  their  own  confession  an  attempt  at  fiaud  had  bet  n 
made,  and  that  they  were  caught,  and  the  punishment  of 
having  to  pay  the  return  freight  for  the  annoyance  caused 
us  was  no  inorr  than  was  justly  due  them. 

We  are  quite  confident  that  the  method  of  taking  a 
single  sample  insures  us  greater  uniformity  of  shipments 
than  if  we  took  average  samples,  and  after  now  a  number 
of  years'  experience  we  have  vet  to  find  any  manufacturer 
who  seriously  objects  to  the  method  of  sampling  which  we 
pursue. 

(to  be  continued.) 
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MISSOURI  PACIFIC  STANDARD  COAL  CAR 


Trir  accompanyinf;  drawings  show  the  standard  coal 
and  tlal  car  adopted  by  the  Missouri  Pacific  Railroad 
Company.  The  car  is  shown  with  the  siding  on  for  coal, 
and  as  thus  arranged  it  has  a  capacity  of  60,000  lbs.  The 
general  dimensions  are  :  Length  of  box,  34  (t.  8  in.;  length 
between  outside  ends  of  draw-bars.  37  ft.  4  in.,  width  over 
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all,  8  ft.  lo}  in.;  width  inside  of  box,  8  ft.  5  in.;  height 
from  rail  to  top  of  box,  8  ft.  li  in. 

The  trucks  are  spaced  25  ft.  between  centers.  They  are 
of  the  standard  adopted  for  all  the  freight  equipment  of 
the  road,  and  have  four  33-in,  wheels  ;  the  axles  are  4  ft. 
10  in.  between  centers. 

The  drawings  show  in  fig.  i  a  side  elevation  of  one  half 
the  length  of  the  car  and  a  section  ot  the  other  half  ;  in 
fig.  2  a  plan,  with  the  flooring  partly  removed  to  show  the 
framing  ;  in  fig.  3  a  cross-section,  and  in  fig,  4  an  end 
view.     Fig.  5  gives  the  general  dimensions. 

The  trucks  will  be  described  and  illustrated  hereafter. 
The  drawings  show  so  plainly  the  method  of  construction 
of  the  car  body  that  but  little  description  is  required,  and  it 
is  only  necessary  to  say  that  the  lumber  used  throughout 
is  of  the  best  quality,  while  the  proportions  adopted  for 
the  different  parts  have  been  given  them  after  careful  study 
of  the  results  of  experience.     The  castings  and  wrought- 
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iron  work  are  made  as  nearly  as  possible  uniform  for  all 
the  different  classes  of  freight  cars  on  the  road. 

The  design  of  these  cars  is  due  to  Mr.  Frank  Rearden, 
Superintendent  of  the  Locomotive  and  Car  Department 
of  the  road,  who  had  extensive  practical  experience  on  the 
Lfnion  Pacific  and  in  charge  of  several  divisions  of  the 
Missouri  Pacific  before  his  promotion  to  his  present  posi- 
tion. The  rolling  stock  of  the  road  is  now  in  better  con- 
dition than  ever  before,  and  its  records  for  the  past  year 
show  a  very  low  proportion  of  "  bad  order"  cars. 


BRAKE  TESTS. 


A  MEETING  of  the  Committee  — Messrs.  G.  W.  Rhodes, 
E.  R.  Wall,  and  George  Gibbs— appointed  by  the  Master 
Car  Builders'  Association  to  report  at  the  June  annual 
convention  on  a  standard  of  efficiency  to  which  all  power 
brakes  shall  be  subjected  before  they  receive  the  indorse- 


ment of  the  Association,  was  held  at  Chicago,  March  25, 

all  members  Ijeinn  present. 

The  following  specification  was  prepared  and  submitted 
to  brake  manufacturers  and  others  interested  in  safety  ap- 
pliances for  criticism  : 

1.  Brakes  will  be  tested  on  either  a  50-car  train  of  34-ft, 
cars,  or  on  a  rack  representing  the  piping  ot  a  50-car 
train.  In  the  latter  case,  special  effort  must  be  made  to 
have  all  cocks,  screens,  angles,  and  connections  identical 
with  those  in  train  service.  A  drawing  will  be  submitted, 
showing  what  shall  constitute  the  p'-oper  fillings,  pipe, 
etc.,  for  one  car,  including  engine  connections  to  the  pilot. 

2.  Pressure. — Tests  will  be  made  with  a  uniform  train- 
pipe  pressure  of  70  lbs. 

3.  Piston  Travel.— \n  testing  brakes  the  piston  travel 
must  be  so  adjusted  that  it  will  not  be  less  than  6  in.  or 
more  than  7  in. 

4.  Construclion  flf  Triples. — Triples  must  be  construct- 
ed so  that  they  can  be  secured  and  operated  on  apparatus 
conforming  to  diagram,  fig.  i.  (The  Committee  will 
publish  this  diagram  at  a  later  date,  or  will  furnish  it  im- 
mediately to  any  brake  company  requesting  it.) 

5.  Application  Test  No.  i.  — Brakes  must  commence  to 
apply  on  the  fiftieth  car  in  3  seconds,  or  less  than  3  seconds, 
from  the  moment  of  first  application  on  the  engine,  and 
must  indicate  at  least  55  lbs.  in  the  cylinder  in  y/z  seconds 
or  less  from  the  initial  application. 

6.  Application  Test  No.  2.— Commencing  with  the  fifth 
car  from  the  engine,  the  air  from  the  cylinders  of  three 
successive  cars  will  be  cut  out.  The  brakes  will  then  be 
applied  as  per  test  No.  5,  and  if  they  fail  to  make  the  time 
stipulated  on  the  fiftieth  car,  the  brake  will  not  be  consid- 
ered as  coming  within  the  Association's  requirements. 

7.  Release  Test  No.  I,— A  uniform  pressure  of  70  lbs. 
having  been  secured  in  the  train-pipe,  all  the  air  will  be 
exhausted  from  the  train-pipe.  After  a  pause  of  10  sec- 
onds, to  allow  the  equalization  of  the  auxiliary  and  cylinder 
pressure,  the  train-pipe  will  be  pumped  up  to  a  pressure 
of  63  lbs.,  and  the  record  of  the  condition  of  the  brakes 
taken.  All  brakes  that  are  found  applied  at  this  pressure 
will  be  considered  as  not  releasing. 

8.  Release  Test  No.  2.— This  test  will  be  arranged  the 
same  as  in  No.  7,  except  in  the  release.  In  place  of 
pumping  the  pressure  off,  90  lbs,  will  be  accumulated  \x\ 
the  main  air  reservoir  and  turned  into  the  train-pipe. 
After  a  period  of  6  seconds,  at  which  time  all  brakes 
should  be  released,  the  record  will  be  taken  as  before. 

9.  To  insure  the  accuracy  of  the  measurements  of  time 
in  application  and  release  electrical  recording  apparatus 
will  be  used. 

The  Committee  adjourned,  to  meet  at  the  Grand  Pacific, 
Chicago,  on  April  22,  1892,  at  which  time  representatives 
from  the  various  brake  companies  and  others  interested 
were  invited  to  be  present  and  discuss  the  above  tests. 


A  DISCUSSION  OF  THE   POSSIBILITIES  OF  THE 
M.  C.   B.  COUPLER. 


By  Edward  P.  Eastwick,  Jr.,  C.E. 


{Concluded  from  page  i6q.) 

I\  the  foregoing  exemplification  the  effect  of  frictional 
resistance  has  been  neglected,  and  it  has  been  assumed 
that  the  force  acting  on  the  lock,  caused  by  a  pulling  force, 
is  perpendicular  to  its  bearing  surface  ;  but  in  reality  the 
force  on  the  lock  does  not  act  strictly  in  this  manner.  Its 
line  of  action  is  in  a  direction  which  is  the  resultant  of  the 
perpendicular  force  and  the  frictional  resistance  thereby 
produced,  ff  ;  is  the  coefficient  of  friction,  then  .-  multi- 
plied by  the  vertical  force  on  the  lock  equals  the  frictional 
resistance,  and  the  greatest  force  acting  on  the  lock  is  the 
resultant  of  these  two  forces. 

The  force  acting  on  the  lock,  as  also  that  on  the  pivotal 
pin,  under  these  conditions  may  be  either  graphically  or 
analytically  determined  ;  and  as  the  matter  involved  is  of 
great  practical  importance  to  the  economical  designing  of 
a  coupler,  both  methods  will  be  given. 

Let  A  B  CD,  in  fig.  10,  be  the  parallelogram  of  forces 
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as  laid  off  in  fig.  7,  the  force  at  the  locl<ing  pin  being  taken 
perpendicular  to  the  bearing  surface. 
'^From   /'  lay  oH  F  I  equal  to  A  J!  (the  perpendicular 
force),  and  from  /draw  /  T  parallel  to  the  bearing  lace  of 
the  lock   to   represent  the  frictional  resistance  (equal  to 


^  y.  A  B).  Then  a  line  drawn  from  F  through  T  gives 
the  direction  of  the  resultant,  and  the  intensity  of  this 
force  may  at  once  be  determined  by  forming  the  second 
parallelogram  of  forces  A  IS  C  D  in  the  manner  as  before 
explamed.     This  constitutes  the  graphical  method. 

Analytically  the  forces  acting  on  the  lock  and  pivotal 
pin  may  be  determinetl  as  follows  : 

First,  neglectmg  the  frictional  resistance  of  the  lock,  let 
the  angle  ]'  F  E,  which  the  bearing  face  of  the  lock  makes 
with  a  line  drawn  from  the  point  i*^  perpendicular  to  the 
center  line  L  L,  be  given  also  F Z,  Z  E  and  O  E,  then 

, O  E 

F  O  =    \^  O  E'  +  {F  Z  +  Z  Ef  and  Sin  OFE=-^yj^- 

In  the  triangle  O  F  A  the  angle 

O  F  A  =  t)o''  +   VFO 
VF  O  =  O  F  E  -   V F  E 
.-.  O  FA  =  cp"  +  OFF-   V  FE. 
From  the  triangle  F  A  Z  we  get 

F  Z 

FA  =  —^ — 

Sm  F  A  Z 

and  FA  Z  =  FA  C  =  V  FE. 

The  angle  FA  O  may  now  be  found.     In  the  triangle 

FA  O 

{FO  ■>r  FA)-AFO~  F  A)    .l»n^{FA  (>+  AO.-)):tan  l(F  A  O  —  F  O  A) 
!i{F  A  0  + FO  A)  ~  HiSo'  -  O  FA).  (a) 

AH  otherquantilies  entering  the  equation  (a)  being  known, 
the  value  oi  i  {F  A  O  —  F  O  A)  is  at  once  determined, 
and 

FAO  =  k(EAO  +  FOA)  +  i{FAO-FOA), 
and  CAO  =  FAO-FAZ. 


In  the  triangle  A  />'  C,  the  angles 

A  /!  C  =  iSo'  -  (B  A  C  +  B  C  A) 
B  C  A  =  C:  O.  and  B  A  C  =  F  A  C. 


A  B  = 


A  D 


Sin  B  C  A 
Sm  A  B  C 


XCA 


S\t\B  A  C       ^   , 
S^ATTc  ^ 


1 
I 
J.  I. 


I  gives  the  values  of  the  forces  acting  on  the  lock  and  at 
the  pivotal   point  of  knuckle,  which  result  from  a  pulling 


Fig.  II 


force,  .1  C,  when  frictional   resistance  at  the  bearing  sur- 
face of  lock  is  neglected. 

If,  however,  the  coefficient  of  friction  equals  i,  the  fric- 
tional resistance  at  the  bearing  face  of  the  lock  equals 
(f  X  A  B),  and  the  resultant  force  at  the  lock  acts  in  the 

direction  A'  F  and  tan  A  FA'  =  "        "  — ,  from  which 

the  angle  A  FA'  is  determined. 
In  the  triangle  FA  A'  the  angle 

F A  A  =  180°  -  FA  C 
and  FA'  A  =  180°  -  (FA  A    +  A  FA')  =  FA'  Z. 

From  the  triangle  F .i  Z  we  get 

FZ 


FA' 


Sin  FA'Z 


The  angle  F  A'  O  may  now  be  found,  for  in  the  triangle 
F  A-  O 

(  FA'  +  FO) :  (.FA'  -  FO)  -  tan  J  (FOA'+FA'O) :  tuniiFOA'  -  FA'O)   (/■) 
1  (FOA'   f  FA'O)  =  J  (180°  —  OFA')  =  ^  (i8o°  —  (OFA  -f  A  FA'). 

All  other  quantities  entering  the  equation  (b)  being 
known,  the  value  of  ^  (F  O  A'  —  FA'  O)  may  be  deter- 
mined, and 

FA'  0=  i(B  O  A'  +  FA  O) 
and  CA'  O  =  FA'  O  -  FA'  Z. 


i  (F'  O  A'  -  FA'  O) 


In  the  triangle  A'  B  C  the  angles 

A'  B  C  =  180"  -  (/)"  A'  C  +  B  C  A') 


B  C  A' 


C  A'  D  ,  and  B  A'  C  =  B"  A'  Z. 


,.  ,.,       Sin  B  C  A'  ^.,    ^,  ^  ) 

''   ^'   =  Sm  ABC  X  ^    -^    *   ! 

A'  D'  =  f  ^/l,^:  X  C 
Sm  A   B  C 


hi. 


'  CA  =  C  A'. 
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Knowing  the  proper  v.ilue  of  the  coefTicient  of  friction, 
the  true  value  of  the  intensities  of  the  forces  acting  at  the 
loci;  and  pivotal  point  of  knucl^le  caused  l)y  any  pulhng 
force  may  he  found  from  II,  and  these  being  knovv'n,  the 
different  parts  of  the  coupler  may  be  properly  proportioned 
to  withstand  the  strains. 

The  forces  resulting  from  bulling  may  also,  in  a  similar 
manner,  be  analytically  determined  ;  but  as  the  demon- 
stration differs  little  trom  that  given  for  a  pulling  force,  it 
wdl  be  unnecessary  to  consider  it  further. 

In  conclusion,  it  may  be  of  interest  to  investigate  more 
fully  the  effects  ol  wear  in  <liffercnt  constructions  of  the 
M.  C.  U.  coupler,  and  to  determine  more  accurately  than 
has  heretofore  been  done  results  which  have  been  only  im- 
perfectly explained.  Lost  motion  developed  at  the  lock 
and  pivotal  point  of  the  knuckle  is,  in  its  evd  effect,  in 
many  cases  the  sole  cause  of  couplers  pulling  apart  alter 
being  in  use  only  a  very  short  time  ;  but  this  is  a  fault,  as 
already  observed,  which  to  a  great  extent  is  remediable. 

Take,  for  illustration,  the  form  of  coupler  shown  in  figs. 
to  and  ti,  which  are  more  detailed  drawings  of  that  given 
in  fig.  7.  and  let  us  first  determine  (or  this  case  the  effect 
produced  at  the  coupling  face  of  the  knuckle  by  a  wear  at 
the  lock  or  pivotal  pin.  Formula'  may  then  be  obtained 
applicable  to  all  designs  of  couplers. 

In  fig.  II  draw  the  line  .-i  Ji  parallel  to  ./  A'  in  fig.  10, 
and  .-l  1>  parallel  to  AD'.  The  wear  on  the  pivotal  pin 
then  occurs  approximately  in  the  direction  of  this  latter 
line,  and  lost  motion  is  taken  up  in  the  same  direction. 
This  will  soon  be  made  clear. 

To  find  the  effect  of  wear  at  the  lock  and  pivotal  pin,  it 
is  first  necessary  to  fully  comprehend  the  general  results 
produced  by  wear  at  each  of  the  points  separately,  and 
afterward  the  combined  effect  of  the  two,  in  reference  to 
the  outward  movement  of  the  coupling  face  of  the  knuckle, 
may  be  easily  determined. 

To  commence  with,  take  the  effect  of  wear  at  the 
pivotal  pin,  and  say,  for  example,  the  /lea-i'y  full  lines  in 
fig.  II  rei)resent  the  normal  or  proper  position  of  the 
knuckle,  the  center  of  the  pivotal  pin  being  at  O.  Now 
let  the  wear  be  sufficient  to  allow  the  center  of  revolution 
of  the  knuckle  to  move  to  the  position  O  on  the  line .  /  V . 
If  then  a  pulling  force  is  brought  to  bear  at  X.  and  for  the 
moment  we  suppose  the  locking  pin  replaced  by  a  force 
equal  to  and  acting  in  the  direction  of  the  total  resistance 
offered  by  the  lock,  the  position  of  equilibrium  for  the 
knuckle  is  that  indicated  by  the  dotted  lines.* 

The  point  /-'will  move  to  /•' ,  the  point  A' to  A",  and  the 
point  C  to  C  .  As  there  has  been  no  wear  at  the  lock, 
however,  the  true  position  for  /"will  be  F"  ;  that  is,  at  the 
intersection  ot  an  arc  of  a  circle  described  from  f>  and 
having  the  radius  O'  F  (equal  to  O  F).  with  the  lock- 
ing face  of  the  knuckle.  This  is  not  strictly  true,  for  it 
would  only  be  so  if  the  lock  were  a  point.  But  the  lock 
has  a  bearing  surface,  and  the  shank  of  the  knuckle  in  the 
last  position  would  therefore  strike  first  on  that  point  of 
the  surface  nearest  the  center  of  revolution  of  the  knuckle 
(the  corner  of  the  locking  pin  in  the  present  case).  Con- 
sequently the  point  /"  is  drawn  in  farther  than  has  been 
assumed.  However,  as  the  angle  /•"  (7  F"  (equal  to 
(>  /•"  O)  is  always  small  for  any  allowable  wear  (except  in 
the  case  where  the  distance  of  the  lock  from  the  pivotal 
point  is  very  small,  as  represented  in  fig.  6,  which  is  evi- 
dently so  defective  a  construction  as  to  be  unworthy  of 
consideration'),  and  as  the  change  of  position  of  the  point  of 
application  of  the  force  on  the  lock  is  never  very  great  (so 
that  the  bearing  surface  of  the  shank  of  the  knuckle  in  the 
last  |)osition  closely  corresponds  with  the  normal  position), 
it  is  at  once  seen  that  the  assumption  made  is  nearly  cor- 


•  It  will  readily  be  understood  that  if  the  center  of  revolution  of  thcknurkle 
is  alw.iys  on  the  line  A'  D'.  the  force  acting  on  the  lock  (which  is  considered 
t"  act  at  the  center  point  of  the  bearine  surface)  will  vary  both  iii  direction 
and  intensity  for  every  change  of  position  of  the  point  of  revolution  of  the 
knuckle.  Biit  as  it  has  previously  been  shown  that  the  lock  is  only  capable  of 
resisting  a  force  in  a  direction  which  is  the  rtsultant  of  the  normal  force  and 
frictional  resistance,  the  asstimption  that  the  force  at  the  pivotal  pin  always 
acts  in  the  direction  of  the  line  .^'  />'  is  not  strictly  correct  In  fact,  the  direc- 
tion of  the  force  is  constantly  changing,  and  the  wear  at  thepin  and  path  of 
the  center  of  revolution  would  be  a  curve  tangent  to  the  line  A'  />'  at  O. 
However,  as  this  is  not  intended  to  he  an  t-.vtict  mathematical  determination, 
and  as  the  angle  which  the  line  A'  P'  makes  with  /.  /,  is  always  small  in 
properly  con^tr~ucted  couplers,  it  will  be  admissible  and  sudiciently  accurate 
for  all  practicable  purposes  to  consider  A'  />'  as  the  direction  of  movement  of 
O  up  to  the  allowable  wear  on  the  knuckle  or  pivotal  pin. 


rect  and  sulTicicnily  accurate  for  any  practical  purpose. 
The  point  .\',  therelore.  assumes  the  position  iV  and  the 
|)oint  (  ihe  ijosilion  ( '  located  on  the  arc  described  from 
O  as  a  center  and  having  the  radius  O  A'  (equal  to  (■'A'), 
the  angle  .\  (>  A'  being  equal  to  the  angle  /  ('  /■  ',  and 
the  final  position  of  the  knuckle  resulting  from  the  wear 
O  O  at  the  pivotal  |)in  is  that  indicated  in  fig.  11  by  the 
//i,'///  lull  lines. 

Thus  the  general  efiect  of  wear  at  the  pivotal  pin  is  de- 
termint  (I,  and  the  effect  of  wear  at  the  lock  alone  has  in- 
cidentally been  shown  in  the  foregoing  demonstration. 
The  combined  effect  of  wear  at  the  two  points  is  also  ap- 
parent, for  it  IS  evident  that  ihe  dolled  line  in  fig.  11  cor- 
responds with  the  position  of  the  knuckle  resulting  from 
the  wear  O  O  at  Ihe  pivotal  pin  and  a  wear  at  the  lock, 
perpendicular  to  its  bearing  surface,  equal  to  C  C  X  Sin  <p 
U,  =  F-  FF"). 

The  amount  of  outward  movement  at  the  coupling  face 
of  the  knuckle  caused  by  a  given  wear  at  either  the  lock, 
the  pivotal  pin,  or  both,  may  readily  be  determined,  and 
the  general  formula'  applicable  to  this  and  all  other  cases 
will  now  be  deduced. 

If  the  standard  M.  C.  B.  contour  lines  are  used,  it  will 
be  seen  from  inspection  of  them  (fig.  12)  that  it  is  neces- 
sary to  determine  the  position  of  only  one  point,  for  know- 
ing the  position  of  this  point,  the  position  of  the  nose  of 
the  knuckle  is  also  known,  and  on  the  position  ot  the  nose 
of  the  knuckle  the  possibility  of  two  couplers  pulling  apart 
is  dependent.  The  point  referred  10  is  at  C — i.e.,  the  cen- 
ter from  which  the  arc  is  described,  which  forms  the  con- 
tour ot  the  nose  of  the  knuckle,  and  its  position  should  be 
known  in  reference  to  the  line  .1  />'  (or  one  parallel  at  a 
known  distance)  and  the  center  line  L  L.  The  distance 
which  the  point  is  from  the  line  ./  />'  determines  the 
amount  of  the  outward  movement  of  the  coupling  face  of 
the  knuckle,  and  thus  the  lateral  movement  of  which  the 
coupler  is  capable.  The  distance  from  the  line  L  L  deter- 
mines the  amount  of  lateral  movement  requirea  before  the 
knuckles  of  two  locked  couplers  can  pass  one  another. 

The  lateral  movement  of  the  couplers  increases  with  the 
distance  of  the  point  C"  (hence  the  coupling  tace  of  the 
knuckle)  from  the  line  ./  B.  and  Ihe  amount  of  lateral 
movement  necessary  for  the  knuckles  to  pass  increases 
with  the  distance  ot  the  point  C  from  the  center  line. 
Hence  it  is  desirable,  in  coupler  construction,  that  the 
effect  of  wear  on  the  lock  and  pivotal  pin  shall  result  in 
the  least  outward  movement  of  the  point  C  with  relation 
to  A  B.  and  the  greatest  outxuard  movement  with  relation 
to  L  L. 

Referring  to  fig.  11,  let  the  wear  on  the  pivotal  pin  in 
the  direction  .  /'  O  be  represented  by  O  O  (equal  to  k  ), 
and  to  avoid  confusion  by  too  many  lines,  let  the  demon- 
stration now  be  transferred  to  fig.  13,  in  which  similar 
letters  indicate  similar  points  and  lines  in  both  figures. 
The  directions  of  the  lines  have  been  slightly  altered  so  as 
to  make  the  latter  figure  more  clear.  Thus  in  fig.  13  /'is 
the  point  of  application  of  the  force  at  the  lock  when  no 
wear  has  taken  place,  or,  in  other  words,  when  the  knuckle 
is  in  its  normal  position.  /•'  is  the  position  of  the  same 
point,  when,  as  before,  a  force  equivalent  to  the  resistance 
offered  by  the  lock  is  substituted  for  the  lock,  and  /•'  is 
the  final  or  true  position  of  the  same  point  resulting  from 
a  wear,  0(''.at  the  pivotal  pin  alone,  ('and  O  are  taken 
the  same  as  in  fig,  11,  and  C,  C"  and  C"  are  the  several 
positions  ot  the  corresponding  point  in  the  same  figure. 
A',  A'  and  A"'  and  the  lines  A'  O,  A'  O  and  A'  O'  are 
omitted. 

Diaw  the  doited  lines  //  O  and  V  O'  both  perpendicu- 
lar to  L  L,  and  C H.  C  H'  and  C"  H"  parallel  to  the 
same  line.  Also  extend  the  bearing  face  of  the  lock  /".V  , 
and  draw  the  dotted  lines  O  A' and  ('  -V  perpendicular 
to  it. 

Given  the  following  dimensions  : 


/•■  X  =  1. 
OX^  T 

and  angle  /•" 


OH  =  H 
C  H  =  P 


The  angle  F'  FF'  has  been  calculated, 
and  r  =  \'~H^+^P'- 


K  =  i'L'  -f  T\ 
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Sin  O  F  X  ■■ 


T 
R 

T  + 


and  cos  O  F  X 

sin  <j 


7? 


and 


Sin   a  F"  X  = 

Cos  O   F'  X    =  ^/  R'  -  (T  +   K  sin  y)'. 

R 


The  angle  F'  O'  F"  -  O'  F''  X—  O  F  X,  and  if  this 
angle  is  repiesented  by  a,  it  follows  from  the  general 
formulae  for  the  sine  and  cosine  of  the  difference  of  two 
angles  : 


Sin  a  = 


Cos  a 


{T  +  (c  sin  0)  Z 
R^ 


V  A"  —(./'+  /c  sin  9) ''  T^ 


V  R' . 


{T  +  K  s\n  iji)" L      (T  +  K  sin  (f)  T, 


R" 


R' 


Mil. 


4/  jg'  —  (Z  cos  g  -  T  sin  aY 
Sin  (4 


From  III.  the  value  of  a  may  be  calculated  for  any  wear 
K,  at  the  pivotal  pin.  and  since  the  angle  F'  O'  F"  equals 
the  angle  C  O  C"  (as  may  be  seen  by  inspection  of  fig. 
13),  the  value  of  a  thus  found  determines  the  position  of 
C  for  wear  at  tlie  pivotal  pin  alone. 

Formulx  III.  are  general,  and  applicable  to  all  cases,  but 
it  must  be  remembered  that  the  angle  i>  is  always  measured 


from  the  normal  position  of  the  bearing  face  of  the  lock  in 
a  direction  contrary  to  the  hands  of  a  clock,  and  that  the 
angle  o  is  measured  in  the  same  direction  from  the  line 
O  /"in  its  position  O'  F' . 

If  in  III.  a  vertical  wear  at  the  lock  equal  to  —  a,  is  sub- 
stituted for  K  sin  ^  — 


Sin  a,  = 


Cos  a, 


{T  -  k)  L       \/,  R'  -  (F  -  KfT, 


^Ri~rjT' 


Kf    L 


{T  -  k}T, 


Mv. 


A'= 


R'  J 

from  which  the  position  of  the  point  Cmay  be  determined 
for  wear  at  the  lock  alone. 

If  there  is  a  wear  equal  to  />  at  the  pivotal  pin  and  a 
perpendicular  wear  equal  to  i,  at  the  lock,  the  pointi^will 
take  a  position,  F'" ,  on  the  arc  described  from  O'  as  a 
center  between  F'  and  F"  (/"'"  is  not  shown  in  figure), 
and  if  the  angle  F'"  O'  Fis  represented  by  n,,,  then 

cj        _(^— ^•,  +  li  sin  f)        \/  R'--{T—K,  +  K  s\n<p)-       j 


R' 


R°- 


„             i/A"' (T— K,  +  K  sin  «)- ,     (T—n    +  «  sin^) 
Loso,,  = ^ L+  - 


)-y. 


R^ 


R' 


T. 


') 


*  Sin  r-  O'  X'  =  COS   O   F-  A''  =    V  If  —  (  7"+ n  sin  .ji)' 


J? 


Sin  F-  O'  X'  —  sin  (F  O  X  —  a)  =  -  cos  a 

A 

Equating  and  solving  for  *c,  we  gel : 

«  =    S'  J!^  —  (L  cos  g  —  P  sin  a)" 


T   . 


The  position  of  the  point  C  is,  as  before  explained, 
located  with  reference  to  the  center  line  L  L  and  the  line 
H  O  sx  K  known  distance,  d,  and  parallel  to  A  B  (fig.  12). 

Let  H'  and  P  be  the  vertical  distances  of  the  point  t" 
from  /-  /,  and  //  ('.  respectively,  when  the  knuckle  is  in  its 
normal  position,  and  let  .i' and  jTepresent  similar  distances 


Fig-  13' 


Sin  (^ 


of  the  point  Cwhen  the  knuckle  has  assumed  the  position 
caused  by  a  wear,  /,,  at  the  pivotal  pin,  or  a  perpendicular 
wear,/.,  at  the  lock,  or  both.  The  angle  C  t' J  equals  the 
angle  t'  O  //from  construction. 

Now  if  in  fig.  13  the  angle  C  O  C"  is  made  equal  to  «,, 
so  that  C"  is  the  position  of  C  resulting  from  wear  ;,  at 
the  pivotal  pin,  and  a  perpendicular  wear,  k  at  the  lock, 
we  obtain  : 

C"  V"  =  r  sin  (C  O'  V  —  o„)  =  P  <iQ,%  a„  —  //sin  a„ 
V"  a   --=  rcos(C'  O'  V  —  "„)  =  //cos  a,,  +  /'sin  «„ 

and 

_y  ■-=  /'cos  n,,  —  //sin  o,_  +  k  sin  (ij,  +  p)  )  yj 

X  =  Hcosa,,  +  /"sin  o,',  +  //'  —  H  —  u  cos  (6  +  p)  { 

VI.  gives  the  position  of  C  relative  to  the  lines  //  O  and 
L  /,  for  a  wear  of  a  and  a  at  the  pivotal  pin  and  lock,  re- 
spectively, n,,  being  calculated  by  V. 

If  in  V.  K  equals  zero  and  consequently  n,,  equals  «,  (vide 
IV.)  the  formuUf  become  -. 

J/,  =  P  cos  a,  —  //sin  ft,  (  yjj 

X,  =  //cos  a,  +  P  sin  n,  ^  H'  —  H,\ 

which  gives  the  position  of  C  for  a  wear  of  a,  at  the  lock 
alone. 

If  in  V.  (c,  equals  zero  and  consequently  o,,  equals  «  (vide 
III.)  the  formulas  become  : 

y,,  =  P  cos  n  —  //sin  n  +  k  sin  {ip  +  P)  I  v[TI 

x„  =//coso  4-  /'Sinn  +  B'  -  H  -  k  cos  (,/,  -|-  /?),  \ 

which  gives  the  position  of  C  for  a  wear  of  n  at  the  pivotal 
pin  alone. 

It  will  be  seen  from  111.  that  the  angle  a  decreases  with 
the  angle  o.  and  that  when  this  latter  becomes  zero  a  also 
becomes  zero,  and  from  \'I1I. 

_y,,,  =  P  +  n  s\n  p 
.r,„  =  //'  —  K  cos  p. 

This  case  is  represented  in  fig.  4. 

If  the  angle  i/i  becomes  minus,  o  is  also  minus,  and 

=  P  cos  (—  a)  —  //  sin   (-  a)  +  K  s\n  {—  (j,  +  /3) 
>'iv  _  /■  cos  rt  -i-  //  sin  a  -f  K  sin  (p  —  <j,), 

and 

.r,v  =  //  cos  n  —  P  sin  n  +  H'  —  H"  —  k  sin   {p  —  (/>), 

which   shows   that   the   point  C"  is  caused   to  move  out  a 

greater  distance  and  approach  the  line  L  L  for  the  same 

wear  at  the  pivotal  pin.     This  case  is  represented  in  fig.  I. 

Again,  the  value  of  «  increases  with  the  angle  y,  and  j 


Vol.  LXVI,  No.  5.1 


ENGINEERING    JOURNAL. 


217 


+  90"  ;  rt  also  in- 
minimum  value  for 
at  tlie  pivotal  pill 


becomes  a  minimum  when  ..  equals 
creases  as  A'  decreases,  and  hence  the 
y  and  maximum  value  for  ,r  for  wear 
alone  occur  when 

...  =  +  90' 
and  A'  =  minimum. 

But  the  minimum  value  for  j'  and  maximum  value  for  x 
for  wear  at  the  lock  alone  occur  when  the  bearing  face  of 
the  lock  corresponds  with  a  radial  line  from  the  center  of 
revolution  and  when  A?  is  a  maximum. 

Therefore,  bearing  in  mind  that  the  wear  at  the  lock 
and  pivotal  pin  is  proportional  to  the  forces  acting  at  these 
points.  It  would  seem  that  the  most  advantageous  construc- 
tion of  the  M.  C.  B.  coupler  would  be  reached  when  the 
angle  .i  were  made  equal  to  -f  90  ,  while  at  the  same  time 
the  direction  of  the  bearing  face  of  the  lock  corresponded 
with  the  radial  line  from  the  center  of  revolution,  and  R 
and  y  had  such  relativ.^  values  that  the  total  strain  on  the 
lock  and  pivotal  pin  was  equalized  and  a  minimum. 


AN  IRON  AND  OAK  PAVEMENT. 

(GxtrdCt  from    p.ipcr   read    before    the    American  Society  of  Mechaiiic.il  En- 
gineers, by  J.  Wendell  Cole,  of  Columtius,  O.) 


The  desideratum  for  the  best  pavement  appears  to  be 
one  which  would  give  a  good  and  safe  foothold  to  the 
horse,  which  would  afford  a  good  surface  for  traffic,  and 
which  would  be  durable.  One  which  could  combine  lack 
of  noise  wilh  these  other  advantages  would  appear  to  be 
well  in  the  front  rank  for  meeting  the  requirements  of  to- 
day. 

There  is  a  small  piece  of  pavement  9  ft.  x  27  ft.  4  in, 
in  Columbus,  C,  at  a  place  where  the  traffic  is  very  heavy 


— a  crossing  over  the  sidewalk  from  the  principal  business 
street  into  the  freight  yards  of  the  "  Big  Four  Line," 
which  has  attracted  considerable  attention.  It  is  a  com- 
bination pavement  of  cast-iron  pockets  and  bottom  plate 
with  oak  blocks,  making  an  even  bottom  surface  and  thus 
avoiding  settling  into  holes.  These  iron  pockets  are  filled 
with  green  oak  blocks  3,-,J  in.  square  on  the  top  and  about 
5  in.  long.  These  blocks  are  driven  into  the  iron  pockets 
some  3  in.,  and  receive  the  traffic  on  the  end  of  the  grain 
of  the  wood.  Each  full-sized  bottom  plate  has  5  pockets, 
4  half  pockets  and  4  quarter  pockets.  .See  detail  draw- 
ings, figs.  I  and  2.  Thus  at  the  joints  of  the  bottom  plates 
in  some  instances,  2,  3.  or  even  4  bottom  plates  may  sup- 
port one  of  the  hard-wood  blocks,  dividing  the  strain  and 
holding  an  even  surface  on  the  upper  side  ot  pavement. 
Eacli  iron  pocket  has  a  small  hole  for  draining  away  any 
moisture.  This  surface  stands  the  wear  evenly,  and  the 
kind  of  traffic  using  it  is  heavy  loaded  wagons. 

This  block  pavement  was  put  down  May  30,  1890,  with 
the  newly  sawed  oak  blocks  projecting  2  in.  In  August, 
1890,  I  inspected  it,  and  found  them  hammered  and  worn 
to  li  in.  projection  ;  and  in  .September,  1891,  another  in- 
spection showed  them  projecting  about  i|  in.  above  the 
metal  pockets.  The  traffic  crossing  it  includes  largely 
loads  of  roofing  slate  and  of  rough  curb-stones,  in  addi- 
tion to  the  general  commercial  traffic  of  the  "  Big  Four 


Line,"  and  loads  of  from  3  to  J  tons  each  are  quite  fre- 
cjuent.  The  railroad  yartl  surface  is  broken-rock  mac- 
adam. The  street  is  asphalt.  1  am  informed  that  at  this 
crossing  new  road  metal  has  been  deposited  in  the  yard 
within  90  days,  while  the  asphalt  was  renewed  for  some 
space  from  this  block  pavement  about  four  months  ago. 

It  appears  that  this  pavement  so  far  meets  the  require- 
ments of 

1.  A  substantial  roadway  to  stand  heavy  traffic. 

2.  A  good  firm  foothold  for  the  horse. 

3.  A    practically  noiseless    roadway   suited    to    heavy 
traffic,  but   also   comfortable    for   pleasure   driving  or  a 

wheelman. 

-♦- 

ELECTRICAL  TRANSMISSION  OF  POWER. 


(Abstract  of  paper  by  A.  Saunders  Morris  ;  from  the  Proceedings  of  the  En- 
gineers' Club  of  Philadelphia.) 


If  the  calculations  based  by  Herr  Beringer  on  experi- 
ments made  of  the  efficiency  of  hydraulic,  pneumatic  and 
wire-rope  transmissions  of  power  be  accepted  and  com- 
pared with  experiments  on  electric  transmission,  we  find 
that  power  in  large  units  can  be  transmitted  by  electricity 
more  economically  than  by  any  of  the  other  methods 
named  for  distances  of  21,  miles  or  over.  Wire  rope  is 
the  only  system  which  leads  it  for  shorter  distances. 
These  electrical  efficiencies  are  based  on  90  per  cent,  effi- 
ciency of  generator  and  motor  respectively  and  a  varying 
efficiency  of  line.  The  proper  efficiency  of  the  line,  or,  in 
other  words,  the  energy  lost  between  the  generator  and 
the  motor,  will  depend  upon  the  cost  of  the  power,  and 
interest  and  depreciation  on  the  capital  outlay  If  the 
production  of  power  is  expensive  it  will,  of  course,  be  bel- 
ter economy  to  put  more  material  in  the  line  and  lose  less 
energy  in  the  transmission.  If  we  assume  that  100  H.P. 
is  available  at  the  generator  pulley,  and  that  the  efficiency 
of  the  generator  and  motor  is  90  per  cent,  each,  the  horse- 
power delivered  by  the  motor  shaft  will  be  64.8  if  the  line 
efficiency  is  80  per  cent.,  and  72  9  if  the  line  efficiency  is 
90  per  cent.  In  the  former  case  we  will  lose  18  H.P.  in 
heating  the  copper  line  wire,  while  in  the  latter  case  but 
half  that  amount.  The  amount  of  copper  in  the  line  will 
be  doubled  in  the  latter  case,  but  the  cost  of  construction 
will  be  about  the  same.  If  we  assume  the  cost  of  the 
motor  to  be  proportional  to  the  horse  power,  it  will  be  in- 
creased about  10  per  cent.  We  must  therefore  balance 
the  additional  cost  of  the  line  and  motor  against  the  value 
of  the  10  per  cent,  additional  power  obtained  at  the  motor 
pulley. 

A  few  figures  on  the  cost  ot  transmission  plants  erected 
abroad  by  the  Oerlikon  Works  may  be  of  interest. 


Distance 

in 
Miles. 

Horse- 
Power 
Delivered. 

Gener- 
ators. 

Motors. 

Line. 

Total.' 

Per  H.  P. 
Delivered. 

I  87 

85 

$3. '35 

$».74' 

a-iSS 

$9,220 

$108.50 

0.56 

7' 

2.IS5 

1,960 

294 

5,100 

71.60 

..56 

150 

3,720 

.3.525 

I, "15 

10,020 

67.30 

6.2s 

11 

647 

540 

2.350 

4.700 

42.60 

2.20 

51 

1.761 

',567 

1,469 

5.595 

109.40 

5  00 

4" 

1.174 

qSo 

1,682 

5,000 

121. 10 

.^•75 

220 

3. '90 

4.700 

3.135 

14,500 

66. 20 

0.43 

510 

33.250 

65.30 

The  last  plant  on  the  list  is  at  Schatfhausen,  and  consists 
of  two  generators  of  300  H.P.  each,  one  twin  motor  of  390 
H.P. ,  and  two  small  motors  of  60  H.P.  each.  The  line 
consists  of  four  stranded  conductors  having  an  area  of  437 
sq.  in.  each,  and  is  supported  at  four  points,  exclusive  of 
the  termini.  The  manufacturers  have  guaranteed  a  com- 
mercial efficiencv  at  ordinary  full  load  of  78  percent.; 
also  that  the  machines  must  be  capable  of  transmitting  an 
excess  of  20  per  cent,  over  the  normal  power  for  one  hour 
and   a  half  without   damage.     The   wear   of   one   set  of 

*  This  includes  reenlating  apparatus,  poles,  insulators,  lightning  arresters, 
erection  and  supervision, 
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brushes  to  be  not  less  than  2,000  hours,  and  the  life  of  a 
commutator  not  less  than  2,000  hours.  The  variation  of 
speed  of  the  motors  between  running  idle  and  under  full 
load  not  to  exceed  3  per  cent. 

In  all  of  the  previously  mentioned  plants  direct  or  con- 
tinuous current  has  been  employed,  but  the  difficulty  of 
commutating  currents  of  high  potential  has  prevented  the 
installation  of  many  plants  where  the  distances  were  so 
great  that  low  potentials  and  heavy  currents  were  finan- 
cially impossible.  This  has  led  engineers  lo  turn  to  the 
alternating  current,  not  only  on  account  of  the  ease  with 
which  it  can  be  transformed  from  large  quantity  and  low 
potential  to  small  quantity  and  high  potential  and  inverse- 
ly, but  also  on  account  of  the  absence  of  commutators  on 
either  motor  or  generator.  In  avoiding  the  difficulties  of 
commutation,  engineers  have  been  confronted  by  another 
— namely,  the  absence  of  an  efficient  alternating  motor 
which  would  start  itself.     Any  alternating  current  dynamo 


compound-wound  to  give  a  constant  current  of  40  am- 
peres. The  wheels  are  40  in.  in  diameter  and  are  rated  at 
130  H. P.  The  commercial  efficiency  of  this  plant  is  said 
to  be  70  per  cent.,  and  the  horse  power  delivered  is  about 
500.  The  installation  is  remarkable  on  account  of  the 
many  difficulties  which  were  encountered,  such,  for  in- 
stance, as  the  moist  atmosphere  of  the  generalor-room, 
being  78  per  cent,  saturation. 

Another  plant  which  is  being  installed  by  the  same 
company  is  at  the  Calumet  &  Hecia  mines.  This  plant 
consists  ot  compound-wound  generators,  five  in  number, 
eich  capable  ot  iurnishing  a  current  of  80  amperes  at  970 
volts,  which  is  carried  partly  by  an  overhead  line  and  part- 
ly by  armored  cable  dropped  through  a  bore-hole,  a  dis- 
tance of  about  8,000  ft.,  to  the  motors,  also  five  in  num- 
ber, which  drive  the  pumps.  The  speed  of  the  generator 
is  850  and  of  the  motors  920  revolutions  per  minute.  The 
horse  power  delivered  by  each  motor  is  something  over  80, 
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will  run  as  a  motor  if  it  is  brought  up  to  speed  in  the  first 
place  ;  and  further,  unless  very  much  overloaded,  will 
maintain  the  same  speed  as  the  generator  as  absolutely  as 
if  it  were  mechanically  coupled. 

Another  system  of  alternating  current  transmission  has 
been  devised,  which  overcomes  the  starting  difficulty  by 
the  use  of  two  or  more  currents  differing  in  phase.  This 
requires  two  or  more  wires,  which  are,  however,  in  many 
cases  unobjectionable.  This  is  the  type  of  generator  and 
motor  built  by  the  Oerlikon  Engineering  Works  for  the 
Lauffen-Frankfort  transmission  plant. 

In  this  country  the  number  of  transmission  plants  is 
comparatively  small,  and  reliable  information  as  to  cost 
and  efficiency  is  very  difficult  to  obtain. 

The  Brush  Electric  Company  has  installed  at  the  Dal- 
matia  Mine  in  California  a  compound-wound  generator, 
giving  40  amperes  and  1,800  volts,  which  is  driven  by  a 
Pellon  water-wheel  under  a  head  of  about  100  ft.  The 
current  is  carried  to  the  motor  at  the  mine,  \'/i  miles  dis- 
tant, the  power  being  used  for  driving  stamps  and  other 
mining  machinery. 

In  1889  this  company  installed  quite  a  novel  plant  at 
Virginia  City,  Nev.  The  water-power  available  at  the 
level  of  the  stamp  mill  was  entirely  inadequate  to  drive  all 
the  machinery,  consisting  of  some  60  stamps  with  their 
complement  of  agitators,  etc.  It  was  then  proposed,  after 
using  the  water  on  the  upper  level,  that  it  should  be  car- 
ried down  a  distance  of  1.680  ft.  to  a  chamber  excavated 
in  the  Chollar  Mine  and  utilized  for  driving  electric  gen- 
erators, the  current  being  carried  back  to  motors  located  in 
the  mill.  The  generators  are  six  in  number,  each  gener- 
ator  being  driven    by  a  Pelton   water-wheel.     They  are 


and  the  efficiencies  of  the  generators,  motors  and  line 
being  each  about  90  per  cent.,  we  have  a  commercial  effi- 
ciency of  almost  73  per  cent.  This  plant  is  to  be  run  in 
competition  with  a  pneumatic  system. 

Probably  the  only  long-distance  transmission  plant  in 
this  country  in  which  alternating  current  is  used  was  in- 
stalled almost  a  year  ago  by  the  Westinghouse  Electric  & 
Manufacturing  Company  at  Telluride,  Col.  The  gener- 
ator is  capable  of  delivering  about  30  amperes  and  3,000 
volts.  The  line  is  No.  3  13.  &  S.  insulated  wire,  carried 
up  the  mountain  on  poles  to  the  mine,  a  distance  of  2.75 
miles.  This  is  a  synchronous  system — that  is,  as  e.xplained 
before,  the  motor  and  generator,  being  similar  machines, 
run  at  exactly  the  saine  speed,  irrespective  of  the  amount 
ot  work  done.  The  motor  must  therefore  be  brought  up 
to  speed  by  some  auxiliary  device  before  the  current  is 
thrown  on.  In  this  case  the  starting  device  is  a  small  two- 
phase  motor.  Its  efficiency  is  not  important,  as  it  has  only 
to  run  for  about  three  minutes,  when  the  current  is 
switched  from  it  to  the  synchronous  motor,  and  the  load 
thrown  on.  There  are  some  very  simple  devices  for  auto- 
matically breaking  the  circuit,  if  the  motor  should  drop 
out  of  step  from  excessive  load  ;  and  as  there  is  no  com- 
mutator to  look  after,  or  regulation  to  be  done,  the  plant 
requires  very  little  attention.  The  cost  of  this  plant,  ex- 
clusive ot  erection  and  pole  line,  is  said  to  have  been 
iSio.ooo,  or  about  :?ioo  per  H.P.,  and  its  commercial  etti- 
ciency  about  75  per  cent. 

The  best  electromotive  forie  to  be  used  must,  to  a  cer- 
tain extent,  be  decided  for  each  case,  the  decision  being 
governed  by  surrounding  conditions,  such  as  cost  of 
power,  distance  of  transmission,  and  the  like. 
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LIMIIATIONS  OF   ELECTRIC  TRANSMISSION. 

In  planning  an  electric  power  transmission  plant,  care 
must  he  taken  to  select  a  type  of  motor  best  suited  to  the 
work  to  be  done.  The  motor  having  the  best  starting 
torque  is  the  direct  current  series-wound  motor,  but  its 
speed  will  vary  inversely  as  the  load.  It  a  direct  current 
motor  and  constant  speed  is  required,  the  compound-wound 
H  the  best  ;  if  alternating  current  is  preferred,  the  syn- 
chronous motor  IS  the  best  to  use.  Where  low  starting 
tortiue  is  not  objectionable,  the  single-phase  may  be  used  ; 
for  high  starting  torque  the  synchronous  multiple-phase 
may  be  used  to  good  advantage.  Tnis  must  be  considered 
only  as  a  very  general  statement  of  the  problem. 

The  allowable  expenditures  for  copper  conductor  will 
largely  determine  the  electro-motive  force  which  may  be 
used,  and  the  general  efficiency  ol  the  plant  required  will  de- 
termine the  line  loss.  This,  as  well  as  other  conditions,  will 
largely  determine  whether  direct  or  alternating  current  is 
atlvisable.  The  practical  limit  ol  electro  motive  force  on 
direct  current  is  reached  at  about  1,000  volts,  for  beyond 
this  point  the  commutator  begins  to  be  troublesome. 

With  alternating  currents,  however,  the  voltage  may  be 
carried  to  5,000  volts,  and  even  higher  if  raising  and 
lowering  convenors  are  used,  so  that  the  potential  on  mov- 
ing machinery  may  be  kept  down  to  a  moderate  figure. 
Alternating  current  motors  do  not  in  general  require  a 
commutator  subjected  to  the  high  voltage  used  on  the 
line,  but,  instead,  have  two  or  more  solid  rings  or  col- 
lectors, by  which  means  sparking  is  entirely  avoided. 

The  efficiency  of  direct  and  alternating  current  motors 
and  generators  is  about  the  same,  and  may  be  taken  at  90 
per  cent,  as  an  average  figure.  The  efiiciency  of  the  line 
will  vary  in  practice  from  75  to  95  per  cent.,  which  will 
give  a  plant  efficiency,  reckoned  from  the  generator  pulley 
to  the  motor  pulley,  of  61  to  77  per  cent.  One  of  the  ad- 
vantages of  electrical  transmission  is  that  the  plant  effi- 
ciency remains  almost  constant  for  wide  variations  of  load, 
for,  as  the  motor  and  generator  efficiencies  decrease,  the 
line  efficiency  increases. 

An  alternating  current  plant  in  Colorado,  described 
above,  ran  for  five  months,  six  days  in  the  week,  and  24 
hours  a  day,  making  a  total  of  almost  3,000  hours,  with 
interruptions  due  to  trouble  in  the  transmission  plant  ag- 
gregating only  30  hours,  or  about  i  per  cent.  One-half  ol 
this  delay  was  for  inspection  of  the  line  and  building  a 
crane  to  lift  out  the  armature.  The  electro-motive  force 
at  the  motor  is  3.000  volts,  and,  according  to  last  ac- 
counts, the  plant  was  giving  excellent  satisfaction. 

The  design  of  a  power  transmission  plant  should  involve 
consideration  of  (i)  general  nature  of  work  to  be  done  ; 
(2)  value  of  power  at  delivery  and  cost  at  generating  sta- 
tion ;  (3)  interest  depreciations,  etc.,  of  plant  ;  (4)  losses 
in  transmission  ;  (5)  voltage  allowable.  It  will  be  seen 
from  this  that  the  problem  is  a  very  complex  one,  involv- 
ing several  variables,  which  are  largely  dependent  on  each 
other. 


THE  CRUISER  "SAN  FRANCISCO. 


The  accompanying  illustration  is  taken  from  a  photo- 
graph of  the  cruiser  San  Francisco,  of  the  United  States 
Navy,  which  is  one  of  the  first  of  the  large  cruisers  built 
for  the  nev/  Navy.  The  building  of  the  San  Francisco 
was  authorized  by  Congress  in  1SS7,  and  the  contract  was 
let  in  July  of  that  year  to  the  Union  Iron  Works,  in  San 
Francisco.  The  ship  was  launched  in  October,  18S9,  and 
was  finally  completed  in  the  summer  of  1890. 

The  general  dimensions  of  this  ship  are  :  Length  over 
all,  3:8  ft.  ;  length  on  water-line,  310  ft.  ;  breadth,  49  ft. 
6  in.  ;  depth,  31  ft.  8  in.  ;  mean  draft,  18  ft.  9  in.  ;  dis- 
placement with  normal  load,  4.083  tons.  She  is  unar- 
mored,  with  a  heavy  protective  deck  just  above  the  water- 
line,  and  the  machinery  is  further  protected  against  injury 
by  the  arrangement  of  the  coal  bunkers.  She  has  a  double 
bottom  through  about  12S  ft.  of  her  whole  length,  and  is 
divided  into  several  watertight  compartments. 

The  armament  consists  of  twelve  6-in.  breech-loading, 
rifled  guns,  all  on  center-pivot  mounts,  and  protected  by 
2in.  segmental  steel  shields.     Two  of  these  guns  are  ott 


the  forward  deck,  two  aft,  and  the  rest  in  broadside,  the 
broadside  guns  being  mounted  in  sponsons  ;  the  arrange- 
ment is  such  that  a  heavy  broadside  fire  can  be  brought  to 
bear  within  a  short  ilistance  of  the  ship.  The  secondary 
battery  includes  four  47-mm.  revolving  cannon,  four 
57-mm.,  and  two  37-mm.  rapid  fire  guns  and  one  Catling 
gun.     The  ship  is  also  provided  with  six  torpedo  lubes. 

The  San  Francisco  has  twin  screws,  each  screw  being 
driven  by  a  triple-expansion  engine,  having  cylinders  42 
in.,  60  in.,  and  94  in.  in  diameter,  and  42  in.  stroke.  The 
screws  are  three-bladed  and  14  ft.  6  in.  in  diameter.  The 
boilers,  which  are  15  ft.  in  diameter,  are  built  for  a  work- 
ing pressure  of  135  lbs.  The  coal  bunkers  have  a  capacity 
of  850  tons. 

On  her  trial  trip  the  San  Francisco  made  over  40  miles 
at  an  average  of  19  66  knots  an  hour,  and  her  engines  de- 
veloped 9,913  H.P.,  with  125  revolutions  and  a  steam 
pressure  of  135  lbs. 

Since  going  into  commission,  the  service  of  the  San 
Francisco  has  been  entirely  on  the  Pacific.  She  has  been 
on  several  cruises  in  that  ocean,  and  was  for  some  time  in 
Chilian  waters.  At  latest  accounts,  she  was  reported  at 
Honolulu.  She  has  proved  herself  a  good  sea  boat,  a  fast 
sailer  in  time  of  need,  although,  of  course,  mnst  of  the 
cruising  was  done  at  slow  speed.  This  ship  is  of  the  same 
class  as  the  Philadelphia,  and  does  not  differ  very  much 
in  size  from  the  Newark  and  the  Charleston. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


lyContinued  from  page  176.) 


In  1886  and  1887  some  experiments  were  tried  at  the 
Royal  Dock  Yards  in  Copenhagen,  for  the  purpose  of  de- 
termining the  relative  efficiencies  of  screws  operating 
in  water,  and  those  which  should  operate  in  the  air. 
The  experiments  were  in  connection  with  marine,  and  not 
with  aerial  navigation  ;  but  it  was  found  that  not  only 
would  the  aerial  propeller  develop  as  great  a  thrust  as  the 
water  propeller,  in  proportion  to  the  energy  consumed, 
but  that  under  certain  conditions  it  would  do  slightly  more, 
and  greater  thrusts  per  horse  power  were  attained  than  in 
any  previous  experiments. 

These  very  important  results,  for  which  most  of  our  read- 
ers will  be  unprepared,  warrant  noticing  the  experiments 
at  some  length.  They  were  described  in  a  paper  by  H.  C. 
Vogt,  read  before  the  British  Association  in  i888,  and 
the  first  seems  to  have  consisted  in  the  careful  measure- 
ment by  Mr.  Freninges.  of  Copenhagen,  of  the  thrust  and 
work  done  by  a  largish  flying  screw,  two-bladed,  i  ft.  in 
diameter  and  I  ft.  pitch,  weighing  0.35  lbs.  With  70 
revolutions  per  second,  it  will  rise  200  ft  into  the  air,  and 
.Mr.  Freninges  determined  the  efficacy  or  work  done  to  be 
63  per  cent.' of  the  kinetic  energy  imparted  by  the  arm  of 
the  operator.  At  52  revolutions  per  second,  requiring  the 
expenditure  of  100  foot-pounds,  the  thrust  of  the  screw 
against  a  stop  was  6  lbs  ,  and  its  efficiency  therefore  was 

^  "°  =  33  lbs.  per  horse  power,  which  agrees  well  with 

too 
the  measurements  of  Mr.   IVenham  and  others. 

The  first  dock-yard  experiments  were  undertaken  by 
Messrs.  Dahlstroni  &-<•  Lohman,  and  consisted  in  fitting 
out  a  launch  20  ft.  long  and  5><  ft.  beam  with  an  aerial 
screw  propeller  of  canvas  8K  fl-  in  diameter,  having  24 
sq.  ft.  of  area  distributed  over  two  ordinary  canvas  sails, 
the  pitch  of  which  could  be  varied.  The  engine  was  i;^ 
horse  power.  Measured  by  a  spring  balance,  the  thrust  of 
the  air  propeller  was.  in  calm  weather,  36.7  lbs.  per  indi- 
cated horse  power,  or  the  same  as  that  of  a  water-screw 
turned  by  the  same  power.  In  windy  weather  this  thrust 
was  augmented  through  75  per  cent  of  the  directions  in 
which  the  wind  could  blow,  thus  illustrating  the  fact  that 
if  a  current  of  air  be  blowing  across  the  blades  the  effi- 
ciency of  a  propeller  will  be  increased,  because  many 
more  particles  of  air  will  be  acted  upon  in  the  same  space 
of  time  than  in  a  calm  This  fact  promises  important 
consequences  for  an  aerial  screw  in  propelling,  should  a 
true  flying  machine  ever  be  compassed,  for  then  the  ad- 
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vancing  screw  would  constantly  have  fresh  particles  of  air 

10  work  upon,  and  there  would  be  a  reduction  in  the  slip 
which  necessarily  must  occur  when  its  thrust  is  measured 
in  a  fixed  position. 

The  next  experiment  was  tried  with  the  Government 
Dock  Yard  launch,  which  was  31  ft.  long  and  8  ft.  beam. 
Its  ordinary  water  screw  was  removed,  and  an  air  pro- 
peller of  canvas  was  substituted,  which  was  20  ft.  in  diame- 
ter and  had  a  total  area  of  250  sq.  ft.  This  area  was  found 
much  too  large,  but  by  reducing  it  to  about  150  sq.  ft.  an 
average  speed  of  nearly  7  knots  was  attained  by  the 
launch,  whose  speed  with  the  ordinary  water  screw  and 
the  same  power  1,11.3  mdicated  horse  power)  was  a  maxi- 
mum of  j.i  knots  per  hour.  There  was,  however,  a  slip 
of  the  drivmg  rope  which  was  estimated  as  wasting  about 
2  horse  power,  and  tlie  director  estimated  that  the  speed 
with  the  air  propeller  would  have  been  7.5  knots  per  hour 

11  the  gear  had  worked  properly.  As  on  previous  trials, 
75  per  cent,  of  the  winds  increased  the  thrust  of  the  pro- 
peller. 

The  apparatus  for  the  next  experiment,  which  was  tried 
in  1887,  was  made  by  Messrs.  Dahts/roin  &^  Lohman,  en- 
gineers, of  Copenhagen.  An  air  propeller  with  three  vanes 
of  thin  sheet  steel,  and  an  area  of  about  5  sq.  ft.,  was  fitted 
to  a  boat  16  ft.  long  and  \}i,  ft.  beam,  and  rotated  by  man 
power.  It  is  stated  to  have  produced  a  thrust  of  10  lbs., 
with  an  effort  ot  about  100  foot-pounds,  or  at  the  astonish- 
ing rate  of  55  lbs.  per  horse  power  ;  but  it  must  have  been 
assisted  by  wind  blowing  athwart  the  blades,  for  Mr.  H.  C. 
Vogi,  in  a  letter  published  m  London  Engineering  for 
December  4,  1891,  says,  in  discussing  Aerodynamics,  that 
■'  with  I  indicated  horse  power  it  is  not  possible  to  obtain 
a  thrust  of  over  40  lbs.  to  45  lbs.  with  an  air  propeller- 
say  50  lbs.  to  60  lbs.  per  brake  horse  power  on  the  shaft 
— just  the  same  in  whatever  manner  area,  pitch,  and  revo- 
lutions are  varied." 

On  the  basis  of  these  Copenhagen  experiments  Mr. 
John  P.  Holland,  in  a  very  mteresting  letter,  published 
in  the  New  York  Herald  in  November,  1890,  claims  that 
it  IS  even  now  possible  to  navigate  the  air  upon  the  screw 
principle,  by  simply  combining  things  already  tried  and 
proved  by  various  experimenters  ;  and  he  gives  the  elements 
of  a  proposed  steam  apparatus,  weighing  some  7,000 
Ids.,  and  capable  of  carrying  two  men,  with  supplies  of 
fuel,  etc.,  sufficient  to  sail  from  8  44  to  23.6  hours.  Details 
of  the  design  and  method  of  operation  are  withhe'd  until 
a  patent  can  be  secured.  As  has  already  been  said  in  re- 
ferring to  Mr.  Maxim,  it  is  probable  that  such  a  machine 
can  be  made  to  rise  upon  the  air  ;  but  special  appliances 
will  be  required  to  secure  safety  in  case  the  machinery 
breaks  down  while  under  way,  and  in  effecting  a  landing. 

A  somewhat  similar  proposal  is  made  in  a  pamphlet 
published  in  1891  by  \A^.  James  h[eans,  of  Boston,  but  he 
gives  only  a  scanty  glimpse  of  the  arrangement  by  which 
he  thinks  the  problem  could  be  solved.  He  proposes  one 
screw  on  a  vertical  shaft,  sustaining  a  car  with  a  pair  of 
widely  extended  vertical  planes,  to  prevent  rotation  of  the 
apparatus,  and  concludes  by  saying  :  "  If  you  want  to 
bore  through  the  air,  the  best  way  is  to  set  up  your  borer 
and  bore." 

Our  knowledge  of  the  action  of  aerial  screws  is  almost 
wholly  experimental  ;  and  it  would  seem,  in  the  present 
chaotic  state  of  theory  as  applied  to  the  screw,  as  if  this 
remark  of  Mr.  Means  was  almost  as  comprehensive  and 
reliable  as  anything  on  the  subject  of  aerial  screws  which 
has  been  published  up  to  the  present  time.  The  writer 
feels  quite  certain  that  it  contains  in  a  condensed  form  as 
much  reliable  detailed  solid  information  as  several  mathe- 
matical articles  ot  considerable  complexity  which  he  has 
consulted,  and  it  will  be  seen,  by  closely  analyzing  Mr. 
Means' s  suggestion,  that  after  its  entire  adoption  in  the 
spirit  in  which  it  is  made,  there  would  be  little  left  to  be 
desired  in  the  development  of  aerial  screws. 

Among  the  inventors  who  have  most  deeply  and  most 
Intelligently  studied  the  action  of  screws  must  be  mentioned 
M.  G.  Trouve,  of  Paris,  whose  artificial  flapping  bird  has 
already  been  noticed  under  the  head  of  "  Wings."  He 
has  proceeded  almost  wholly  in  the  experimental  way,  and 
he  has  accomplished  some  very  remarkable  results.  He 
began  his  experiments  with  marine  screws  applied  to  elec- 


tric launches  about  1881,  and  soon  developed  an  electric 
motor  weighing  but  33  lbs.  per  horse  power  (primary  bat- 
tery not  included),  which  rotated  an  improved  marine  screw 
some  2,400  turns  per  minute.* 

In  1886  he  exhibited  to  the  French  Academy  of  Sciences 
a  new  method  of  constructing  geometrically  accurate 
screws  by  a  process  so  simple  that  any  workman  can 
carry  it  out,  and  that  the  cost  is  very  much  reduced. 
He  has  also  experimented,  ever  since  1867,  with  aerial 
screws,  and  has  reached  the  conclusion  that  for  the  latter 
the  best  results  are  obtained  when  the  pitch  is  equal  to  the 
diameter,  or  a  little  less.t  contrary  to  marine  practice, 
where  pitch  is  generally  1.3  times  the  diameter. 

In  1887,  at  the  Scientific  Congress  at  Toulouse,  and  in 
1888,  before  the  French  Societe  de  Physique,  M.  Trouve 
exhibited  the  electric  motor  and  aerial  screw  represented 
in  fig.  35.  The  motor  is  the  lightest  ever  built,  weighing 
but  3.17  oz.,  and  developing  868  foot-pounds  per  minute, 
or  at  the  astonishing  rate  of   I    horse  power  for  each  7.42 


Fig    35.— TROUVE— 1886. 

lbs.  weight.  It  is  wholly  of  aluminum,  except  the  mag- 
netic circuit,  which  is  necessarily  of  very  soft  iron  ;  and 
the  armature  is  directly  connected  with  a  very  light  aerial 
screw,  geometrically  perfect,  whicli  was  constructed  by 
the  process  communicated  to  the  French  Academy  of  Sci- 
ences. 

This  apparatus,  upon  being  placed  in  one  pan  of  a  pair 
of  scales,  and  connected  with  a  source  of  electricity  of  40 
Watts  constant  delivery,  lightened  itself  of  its  entire  weight 
by  action  upon  the  air.  To  make  the  experiment  more 
striking,  M.  Trouve  then  arranged  it  at  the  extremity  of  a 
balanced  beam,  as  shown  in  the  figure,  connecting  it  with 
the  electric  supply  through  the  standard,  the  knife  edges 
and  the  beam.  Then  upon  turning  on  the  current,  the 
screw  began  to  revolve,  and  the  balanced  beam  rose  from 
the  position  A  B  into  the  position  A  B  ,  with  the  expendi- 
ture ot  868  foot-pounds  per  minute,  which  M.  Troiiz'e  sa.ys 
is  capable  of  raising  it  at  the  rate  of  72  ft.  per  second. 

Inasmuch  as  he  estimates  that  this  minute  motor  has 
only  an  efficiency  ot  20  per  cent.,  and  that  a  similar  one 
of  50  to  100  horse  power  would  possess  an  efficiency  of  80 
to  92  per  cent.,  it  would  seem  that  M.  Trouve  now  has  it 
in  his  power  to  go  up  into  the  air  with  a  pair  of  aerial 
screws,  rotating  in  contrary  directions  in  order  to  insure 
stability,  moved  by  his  wonderfully  light  motor,  to  float, 
to  hover,  and  to  move  about  at  pleasure  so  long  as  he  re- 
mains within  the  limits  of  length,  of  strength  and  of  weight 
of  a  connecting  wire  to  convey  the  electric  force  from  a 
dynamo  and  steam  engine,  which  remain  on  the  ground, 
to  the  electric  motor  and  aerial  screw  in  the  air. 

This,  as  he  points  out,  would  be  of  practical  use  on  the 
battle-field  or  in  a  besieged  city,  to  observe  the  enemy  ; 
and  it  is  not  impossible  that  he  will  exhibit  such  an  ap- 
paratus at  some  International  Exposition  ;  but  he  believes 
that  he  has  now  designed  a  still  better  solution  of  the  prob- 
lem ;  and  we  shall  see,  when  we  come  to  treat  of  aero- 
planes, that  he  made  the  plans  for  an  apparatus  of  that 
kind   which  seems  to  him  to  solve,  both  in  arrangement 


♦  Histoire  d\ni  Inventeur— Barriil,    Page  416. 
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and  motive  power,  the  all-important  question  of  the  navi- 
gation of  llie  air. 

For  several  years  past  series  of  experiments  upon  aerial 
screws,  bolh  for  sustaining  and  (or  propellinj;,  have  been 
carried  on  by  Contnuiiutaiit  RciiarU,  at  the  Krench  Aero- 
nautical War  listabbshment  at  Chalais.  He  published  a 
preliminary  paper  m  the  Rmn  </<•  I.' Airoiuui/iqui\  in 
1SS9,  in  which  he  gave  a  description  of  the  machine  used 
in  testing,  and  ot  the  results  of  the  experiments  with  the 
screw  of  the  war  balloon  /.a  France,  which  is  two  bladed, 
nearly  23  ft.  in  diameter,  with  an  average  pitch  of  27.5  ft. 
and  a  surface  of  about  42  sq.  ft. 

He  found  that  the  etlicacy  of  this  screw,  or  its  thrust  in 
pounds  divided  by  the  foot-pounds  e.xerted,  varied  from 
48.4  lbs.  per  horse  i^ower  at  17  turns  per  minute,  down  to 
16.94  lbs.  per  horse  power,  with  48  turns  per  minute  ;  and 
he  calls  attention  to  the  fact  that  inasmuch  as  the  thrust 
increases  as  the  square  ot  the  velocity,  while  the  power  re- 
quired grows  as  the  cube,  the  proper  method  of  com- 
p.uing  the  efficiencies  of  various  forms  of  screws  is  to 
compare  the  quotients  obtaineil  by  dividing  the  cubes  of 
the  thrusts  by  the  squares  of  the  powers. 

Contmandant  Raiard  seems  to   have  so  proceeded   in 

comparing  his  experiments  ;  and  in  a  paper  read  by  him 

before  the  P^rench  Society   of   i^hysics,  in   18S9.  he  stated 

that  of  seven   forms  of  screws  tried  up  lo  that  time,  one 

was  much   better  than   the  others  ;  and   he  added   from 

theoretical  considerations  ;  "  There  must  be  a  screw  for 

,  .  ^  Thrust'  ^,  .     . 

which  „ =  constant,  is  a  maximum.     This  is  con- 
Power-' 

firmed  by  ex|)eriment  ;  and  it  shows,  moreover,  that  this 

maximum   when   plotted    resembles   a   sharp    peak,   each 

side  of  which  forms  a  imitabU precipice.     In  other  words, 

there  is   a  screw  very  much   better  than  others,  and   its 

form  cannot  be  much  departed  from  without  producing 

very  bad  aerial  screws." 

None  of  the  forms  of  screws  experimented  upon  are 
published,  save  that  of  La  France,  and  that  this  is  not  the 
best  may  be  inferred  from  the  fact  that  Mr.  Maxim,  who 
tested  about  fifty  different  forms  of  screws  in  his  recent 
experiments,  says  :  "  The  screw  which  gave  the  worst  re- 
sults was  made  exactly  like  those  employed  in  the  experi- 
ments of  the  French  Government." 

Mr.  Maxim  has  published  a  popular  account,  all  too 
brief,  of  his  experiments,  in  the  Century  Magazine  for 
October,  1891,  but  for  obvious  reasons  does  not  ^o  into 
scientific  details.  He  has  expressed  the  intention  of 
eventually  doing  so,  and  this  is  sure  to  prove  a  very  great 
addition  to  our  present  scanty  knowledge,  for  his  experi- 
ments on  aerial  screws  have  been  more  systematic  and 
com|)rehensive  than  any  heretofore  tried. 

From  the  foregoing  it  will  be  seen  that  comparatively 
few  experiments  have  been  made  to  compass  artificial 
Hight  by  means  of  sustaining  aerial  screws,  and  that  much, 
very  much  remains  to  be  learned  concerning  the  best 
form  to  be  given  to  them,  the  proper  area,  velocily  and 
pitch,  as  well  as  the  power  required,  either  for  sustaining 
or  for  propelling  a  given  weight  in  the  air  with  a  screw. 
Indeed,  even  for  marine  screws,  our  knowledge  may  be 
said  to  be  wholly  empirical— that  is  to  say,  based  on  ex- 
periment :  and  there  is  no  mathematical  theory  of  them 
which  has  found  general  acceptance,  or  which  connects 
their  action  wilh  that  of  plane  surfaces,  so  as  to  agree 
with  the  observed  facts.  Some  calculations  made  by  the 
present  writer  seem  to  indicate  that  it  may  be  less  dilFicuIt 
to  do  so.  in  the  case  of  aerial  screws  ;  but  it  must  be  ac- 
knowledged that  we  really  know  but  little  about  them, 
and  that  the  most  that  we  can  say  at  present  is  that  while 
a  flying  machine  in  which  the  sustaining  power  is  to  be 
obtained  from  rotating  screws  is  liKely  to  require  less 
surface  than  an  aeroplane  to  sustain  the  same  weight,  per- 
haps in  the  proportion  of  about  one-lhird.  yet  it  is  likely  to 
require  more  power  than  the  aeroplane  to  obtain  the  same 
speed  of  translation,  and  also  to  involve  greater  risks  of 
accidents  in  case  of  failure  of  any  part  of  the  machinery. 

It  would  seem  to  the  writer  as  if  the  true  function  of 
aerial  screws  was  to  propel,  leaving  the  sustaii\ing  power 
to  be  obtained  in  some  other  way,  and  we  will  therefore 
pass  to  the  consideraiion  of  Aeroplanes. 

(TO  BE  CONTINUED.) 


UNIFORM  STANDARD  TIME. 


At  the  January  convention  of  the  .Vmerican  Society  of 
Civil  Engineers  the  Committee  on  Uniform  Standard  Time 
—  Messrs.  Saiidford  I'leming,  Charles  Paine,  Theodore  N. 
Ely,  T.  M.  Toucey  and  T.  Egleston— presented  an  inter- 
esting report,  from  which  we  take  the  following  extract  : 

At  the  annual  meeting  in  January,  1891,  the  Committee 
reported  ihat  railroad  men  continued  to  be  heard  from, 
and  that  up  to  dale  a  total  number  of  403  presidents,  man- 
agers and  others  in  the  highest  official  positions  ^nearly  all 
of  whom  had  communicated  directly  with  the  Society)  had 
expressed  themselves  in  favor  of  the  adoption  of  the 
24-hour  notation.  As  the  aggregate  length  of  railroad 
with  which  these  officers  are  connected  is  about  140,000 
miles,  it  appears  obvious  that  the  proposal  to  adopt  the 
24-hour  notation  meets  with  general  assent,  that  there  is 
no  insuperable  obstacle  in  the  way  ot  its  introduction 
throughout  North  America,  and  that  the  change  may  be 
effected  at  any  time  by  joint  arrangement  among  railroad 
men. 

The  Committee  reported  the  adoption  of  the  24-hour 
notation  throughout  the  Indian  Empire  and  on  the  short 
railroad  mileage  in  China.  Within  the  year  i8go  the  mile- 
age of  railroad  on  which  the  new  notation  had  been  per- 
manently introduced  had  increased  from  less  than  4,000 
miles  lo  over  20,000  miles.  The  Committee  reported  on 
the  progress  of  the  time  reform  movement  in  Europe,  and 
referred  to  the  official  correspondence  issued  by  the  Brit- 
ish Government  to  all  the  IJrilish  colonies  around  the 
globe,  recommending  the  principles  of  Standard  Time  and 
the  new  notation  of  the  hours,  which  this  Society  has  long 
advocated. 

The  Committee  has  now  to  report  that  during  the  past 
year  the  advance  of  the  movement  has  been  most  marked 
in  Europe.  For  a  number  of  years  back  the  question  has 
been  under  discussion  among  scientists,  in  the  press,  and 
from  lime  to  time  in  some  of  the  legislatures  of  European 
nations.  The  most  remarkable  speech  recorded  is  that  of 
the  lale  Count  von  Moltke  in  the  Imperial  German  Parlia- 
ment at  the  sitting  of  March  16.  This,  perhaps  the  last 
public  utterance  of  the  illustrious  and  aged  statesman-sol- 
dier, from  the  influence  it  has  had  in  Europe  and  will  con- 
tinue to  have  throughout  the  world  in  extending  the  ad- 
vantages of  a  movement  in  which  this  Society  has  taken  a 
leading  part,  must  be  of  interest  to  every  member. 

Bv  the  latest  information  from  Europe  it  appears  that 
the  Belgian  Minister  of  Railroads.  Posts  and  Telegraphs 
has  issued  a  notice  to  all  the  services  connected  wilh  ihe 
departments,  announcing  that  from  May  i,  1892,  Standard 
Time  will  be  used.  He  invites  all  the  railroad  companies 
to  adopt  the  same  reckoning,  and  asks  his  colleagues  in 
the  Government  to  issue  directions,  for  all  services,  lo  con- 
form lo  the  new  reckoning  in  their  relations  with  the  pub- 
lic. The  Government  of  Holland  has  likewise  taken  de- 
cisive action,  and  authorized  the  adoption  of  Standard 
Time  hased.  as  in  Belgium,  on  the  zone  of  the  Greenwich 
meridian.  This  decision  will  come  into  force  on  May  i, 
1892,  for  the  interior  service,  in  Dutch  territory.  From 
April  next,  Standard  Time,  based  on  the  reckoning  of  the 
meridian  15°  east,  will  be  introduced  in  the  Stales  of  Ba- 
varia, Wurtemburg,  Baden,  and  Alsace  Lorraine.  Since 
October  i,  1S91,  Austria  Hungary  has,  by  official  author- 
ity, adopted  Standard  Time  in  all  its  public  services.  In 
Prussia  there  has  been  much  discussion  and  much  diffi- 
culty, owing  to  a  reactionary  movement,  but  a  change 
followed  the  wise  views  expressed  in  the  Reichstag  by  the 
late  Field-Marshal  von  Moltke,  and  now  it  is  by  Imperial 
direction  that  the  adoption  of  Standard  Time  is  proposed. 
It  is  not  unlikely,  therefore,  that  the  proposition  will  be 
finally  resolved  upon  at  the  next  silting  of  the  Chambers. 

The  strange  opposition  of  F'rance  to  the  general  intro- 
duction of  Standard  Time  shows  signs  of  weakening.  It 
is  true  that  France  still  isolates  herself  in  this  matter,  as 
she  did  at  the  Washington  conference,  from  all  Ihe  other 
nations  who  voted  forthe  meridian  passing  through  Green- 
wich as  the  prinie  meridian  to  be  common  to  all.  But 
France  has  made  some  approach  to  uniformity  by  adopt- 
ing the  reckoning  of  Paris  as  the  time  for  the  whole  nation. 
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The  reckoning  of  Paris  differs  from  Standard  Time  only 
nine  minutes,  and  it  cannot  be  doubled  that  the  good 
sense  of  the  French  people  must  eventually  lead  them  to 
join  their  neighbors  in  a  common  system  of  uniformity  by 
sacrificing  the  small  difference  of  nine  minutes  to  general 
expediency. 

From  the  latest  information  received,  it  is  evident  that 
Europe  is  now  making  the  first  great  step  in  time  reform 
wrhich  America  made  in  1883,  in  introducing  Standard 
Time  into  general  use.  In  the  second  important  step,  the 
adoption  of  the  24hour  notation,  this  country  is  somewhat 
anticipated  by  India,  and  we  need  not  be  greatly  aston- 
ished to  hear  of  a  rapid  development  of  the  reform  in  Eu- 
rope, when  once  the  first  step  is  fully  taken.  Already  in 
the  Belgian  Parliament  a  prominent  member,  M.  Houzeau 
de  Lehaie,  has  moved  the  Ciovernment  to  introduce  the 
24hour  notation. 

It  cannot  but  be  a  matter  of  congratulation  to  the  Ameri- 
can Society  of  Civil  Engineers  that  this  important  move- 
ment for  placing  time  reckoning  on  a  proper  scientific 
basis  makes  progress  in  so  many  quarters.  It  is  recog- 
nized that  this  Society  has  been  one  of  the  first  and  most 
active  prime  movers,  that  it  has  greatly  stimulated  the 
movement,  not  in  this  country  alone,  but  throughout  the 
globe  ;  and  it  cannot  be  doubted  that  the  Society  must 
eventually  receive  the  fullest  credit  for  the  action  which  it 
has  taken  from  the  beginning. 


THREE  RAIL  TURNOUTS   FOR  DOUBLE-GAUGE 
TRACKS. 


By  James  K.  Geddes,  C.E. 


(Copyright.  1892.  by  M.  N.  Forney.) 


ijOontinued  from  page  185.) 


TURNOUTS   BROM    CURVES. 

In  discussing  turnouts  from  curves,  we  will  consider 
the  subject,  for  brevity's  sake,  as  turnouts'from  the  inside 
of  the  curve,  and  turnouts  from  the  outside  of  the  curve, 
without  going  into  all  the  details  as  to  the  arrangement  of 
the  rails.  From  the  foregoing  discussion  for  turnouts 
from  tangents,  the  engineer  may 
readily  determine  the  similar  cases 
for  curves. 

Let  us  first  take  up  the  subject  of 
turnouts  from  the  inside  of  a  curve. 
Two  cases  will  be  considered. 

CASE  I. 

We  will  first  consider  the  case 
where  the  main  track  curve  is  to  the 
right,  with  the  turnout  curve  likewise 
to  the  right,  with  the  third  rail  on 
right  of  center,  as  shown  in  fig.  il. 

LENGTH    OF   THROW-RAILS. 

The  length  of  the  throw-rails  may 
be  determined  as  follows  :  In  fig.  lo 
let  H  P  represent  the  center  line  of 
main  track  and  H  N  the  center  line 
of  turnout  curve,  R  the  radius  of  main 
track,  R  the  radius  of  turnout  curve, 
and  assume  P  N  zs>  the  throw  =  *  d. 
Then  in  the  triangle  CBN  we  have 
the  side  CN=R-kd,  CB=R~ 
Let  j-  = 

R-  +  (A'  -  R)  +  {R-  k  d) 

2 

Then,  by  trigonometry,  we  have 

•'"'■  *  ^  ^  -^  =  V  — R'x^R-~m — 

and  the  angle 


180°  -CBN 


N B  M-. 

Then  in  the  right-angled  triangle  A' ^  il/ we  have  the 
three  angles  and  the  side  N  ]i  =  R  given  to  find  the  side 
N  Af  =  i  N  //,  and  from  trigonometry, 

NA/  =  Sin.  NB  Af  X  R'.  (12) 

Example  : 

Given  radius  main  track,  R  =  573.7,  the  radius  of  turn- 
out track  R  =  380,  and  the  throw  5  in.  =  .417  ft.,  to  find 
the  length  of  chord  of  throw-rail  N  H : 

380  -I-  (573-7-  38°)  +  (573-7 -0.417)       ,„,    ,    , 
J  =: ^ =  573  491 

J-  —  /?  =  573.491  —  380=  193  4gi  2.2S66607 

-f  —  {R—  A"J  =573.491  —  193.7  =  379  791  2.5795446 

yi?  =  380.000  ar.  com p 7.4202164 

j^  — /?=  193.700  ar.  comp 7.7128704 


9992921 


Extracting  sq.  root 2)19 

^  C.5  A^=  87°  41' sin.  9.9996460 

from  which  the    angle   CBN=  175'    22' and   the  angle 
180=   -    175°   22'  „      , 
; =  2    19. 


A'  B  AI  = 
Then, 


8.6066226 
2^5797836 
1.1864062 


A'J/i5.36'=  15' 4i''. 
from  which  A-^  H  =  30'  Si". 

The  length  of  the  arc  //  A'  may  be  found  in  the  same 
manner  as  described  for  Eq    7. 

To  find  the  frog  angle  D  A  E  =  R  .1  C.  fig.  11,  of 
the  first  frog,  given  the  radius  of  main  track  =  R,  the 
radius  of  the  turnout  =  R'  and  the  standard  gauge  =  ^. 

In  the  triangle  B  A  Cwe  have  given  the  side  A  C  ^  R 
—  ^  g.  A  B  =  R'  +  io;a.ndBC=R  —  R'. 

,    ,          (/?->)  +  (R-iff)  +  (R'  +  ig) 
Let  s  =  > 


then,  from  trigonometry,  we  have 


Sin.  i  B  A  C: 


ig)][s-(R'+ig)] 


(13) 


(/?  -  ig)  {R'  +  i^) 
It  will  be  noted  that  in  this  case  the  result  is  not  affected 
by  the  width  of  the  narrow  gauge  g'. 


R'   and  BN  =  R\ 


Example  :  Given  the  radius  of  the  main  track,  R  = 
573,69,  the  radius  of  the  turnout  A'  =  380  00,  and  the 
standard  gauge  =  4  ft.  8A  in.  =  4.70S  to  find  the  frog 
angle  £>  A  E  =  B  A  C,  fig.  n  : 

■f  =  f573  69-3So)-f  (573-69-2. 354) +  (380 -1-2. 354)  =  573, 69 


s-'{R-  ig)  =  2.354. 

s  -  (R'  +  ig)  =  191.336   -    ... 

A'  —  i  _^  =  571. 336  ar.  com  p 

R  +  Ig  =  3^2. 354  ar.  comp. .  , . 
Extracting  sq    root 

i  B  A  C=  2°  36'   9" sin. 


7 
2)17 


3718065 
2817967 
2431084 
4175343 


3142459 
6571229 
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whence  the  angle  /? .  /  C  is  5°  13'  18"— the  required  an- 
swer. 

To  find  the  frog  angle  D  .1  E  =z  n  A  C,  fig.  12.  of 
the  second  frog,  given  the  radius  of  the  main  track  =  A', 
the  radius  of  the  turnout  —  A',  (he  standard  gauge  =  g, 
and  the  narrow  gauge  =  g . 

In  the  triangle  ./  />  C  we  have  the  side  ./  C  =  A*  +  A 
^  —  tr' ,  the  side  A  J>  =  A'  +  i  g,  and  the  side  li  C  = 
A?  -/?'. 

,    .          (/?-/?)  +  (A-  +  i^  -  g')  +  (A-  +  ig) 
Let  J  =  ^ « 

then,  from  trigonometry,  we  have 
Sin.  i  BAC 


:/i 


-(^  +  ig-g')]  [s-{/i'  +  ig)] 


(A'  +  i.g'-i.'-)  C^+i.C) 


(«4) 


metre  =  3.281  ft.— to  find  the  frog  angle  D  A  E  =  /?  .  /  C, 
fig.  12  : 

_(573  69-38o)4.(573-69+2-625— 3-28i)+(38o4-2.625) 
s— ^ _  574.674 

s  —  {R-ykg-g')  =  ^Mo 02148438 

s  —  (/?'+  ii  g)  =  192.049 2.2834120 

R  +  ig  -  g'  =  573  034  ar.  comp.  7.2418196 

A'  +  h  g  =  382.625  ar.  comp 7  4172267 

Extracting  sq    root 2)17.1573021 

i  .5  ^  C  =  2°  lo'  19" sin.         8.5786510 

whence  the  angle  I>  A  C  is  4'  20'  38  ' — the  answer  required. 
To  find  the  frog  angle  D  .1  E  =  B  A  C,  fig.  n,  of 
Ihe  third  or  double  pointed  frog,  given  the  radius  of  the 
main  track  =  A',  the  radius  of  the  tournout  =  A' ,  the 
standard  gauge  -  g,  and  the  narrow  gauge  =  g". 


Example  No.  i  .•  Given  the  radius  of  the  main  track 
A"  =  573  69,  the  radius  ot  the  turnout  A^  =  380.  the  stand- 
ard gauge  ;,''  =  4  ft.  8A  in.  =  4.708.  the  narrow  gauge  j,""'  = 
3  ft.  o  in. — to  find  the  frog  angle  D  A  E  =  B  A  C,  fig.  12  : 

_(573-69-3So)  + (573-69  + 2- 354-3-ooo)  +  (3So  +  2-354)_.,,  ,,, 
J —  — 574-544 


Here  in  the  triangle  A  />  Cv/e  have  the  side  A  C  =  R 
i  "■,  the  side  A  B  =  R  +  ig  —  •/,  and  the  side  />'  C 
R  -  R'. 

As  before,  let  s  =  Ihe  i  sum  of  the  three  sides,  or 

(R  -  R)  +  {R  -  ig)  +  jR'  +  ig  -g) 


s  —  {R  +  i  ^  —  g)  =  1  .Soo 0.1760913 

s  —  (R'  +  i  g)  =  192. 190 2.2837308 

R  +  i g  —  g'  =  S73-04-;ar.  comp.  7.2418121 

R  +'ig  =  382.354  ar.  comp 7.4" 75343 

Extracting  sq.  root 2)17. 1191685 

i  B  A  C  =  2'  4'  44 sin.  8. 5595842 

wtience  the  angle  B  A  C  \s  =4^  9'  28  '. 

Example  No.  2  .■  Given  the  radius  of  the  main  track 
R  =  573,69,  the  radius  of  the  turnout  A'  =  380.  the  stand- 
ard gauge  ,§■  =  5  ft.  3  in.  and  the  narrow  gauge  g'  =  i 


and  we  have 
Sin.  iBAC-. 


/[s~(R-ig)]    [s-(R+i^-^)-] 
*  {R+kg-g)  {R-\g) 


(15) 


Example  No.  I  .•  Given  the  radius  of  the  main  track 
R  =  573.69  ft.,  the  radius  of  the  turnout  A"  =  3S0,  the 
standard  gauge  i,''  =  4  ft.  81  in.  =  4.708,  and  the  narrow 
gauge  i^'  =  3  ft.  o  in.,  to  tind  the  frog  angle  D  A  E  — 
B  A  C,  fig.  13  : 


_(573-69-38o)+(573-fa9-2-354)+(38o+2.354-3.oo)_ 


:572.igo 
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s  -  (R  -  i£-)  =  0.854 1. 9314579 

s  -{R'  +  ij'-^)  =  192.836....  2.2851881 

/!■  +  kg—g  =  379  354  ar.  comp.  7.4209553 

i?  —  •i^=  571.336  ar.  comp   7.2431084 

Extracting  sq.  root 2)16.8807097 

i  B  A  C  —  1°  34'  46" sin.  8.4403548 

whence  the  angle  n  A  C"  =  3°  09'  32". 


in  the  case  for  fig.  M,  where  the  third  rail  is  on  the  right 
of  the  center,  and  hence  the  angles  must  be  equal.  There- 
fore, the  angle  required  is  found  from  equation  13 — viz.  : 


Sin, 


iBAC=^y 


[s  --  (Ji-ig)]  [s  -  {R  +  \g)\ 


(R  -  ig)  {R'  +  *  g) 
To  find  the  frog  angle  D  A  E  =  B  A  C,    fig.' IS,    of 
the  second  frog,  given  the  radius  of  the  main  track  =  R, 


Example  No.  2  .•  Given  the  radius  of  the  main  track 
R  =  573.69,  the  radius  of  the  turnout  curve,  R  =  380,  the 
standard    gauge  g—  5   ft.  6  in.,  and    the   narrow   gauge 


the  radius  of  the  turnout  =  A",  the  standard  gauge  =  g, 
and  the  narrow  gauge  =  g. 

In  the  triangle /)'-/  C  there  are  given  the  side  ^  C  = 


?'  =:  3  ft.  6  in.,  to  find  the  frog  angle  D  .1  E  =  B  A  C, 
"fig.  13  : 

^  ^  (573.69  -  38o)+(573  69  -  2-75)  +  (380+2.75  -  3o)  ^  j^,  ^^ 
2 

s  —  (R  —  i  g)  =  I  00 0.0000000 

s  -  {R  +  ig  —  g)  =  193  69. . . .  2.2848592 

R' +  i  g  —  g  —  379-^5  ar.  comp..  7.4210744 

R  —  i  g  =  570  94-  ar.  comp 7.2434095 

Extracling  sq.  root 2)16.9493431 

i  B  A  C  =  1°  42'  3A." sin.  8.4746715 

whence  the  angle  sought  is  3'  25'  8". 

CASE   II. 

Under  this  case  will  be  considered  the  case  where 
the  curve  of  the  main  track  is  to  the  right,  the  turnout  to 
the  right,  with  the  third  rail  on  the  left  of  the  center. 

To  find  the  frog  angle  D  A  E  =  B  A  C,  fig.  14,  of  the 
first  frog,  given  the  radius  of  the  main  track  =  A',  the 
radius  of  the  turnout  =  A,  and  the  standard  gauge  =  g- 

In  the  triangle  B  A  C  we  have  given  the  side  A  C  = 
/>  -  Ijr^  A  B  =  R'  +  ig.  and  B  C=  R  —  R'.  Thus  it 
will  be  seen  that  the  sides  of  the  triangle  are  the  same  as 


R  —  j^r,  the  side  A  B  =  R'  —  ig  +  g,  and  the  side  B  C 
=  A  -  A". 
As  in  previous  cases,  let 

(R  -  ig)  +  {R  -  ig  +  g')  +  (A  -  A-). 

s  = 

2 

Then  will  _^ 

Su^.iBAC-y—j^-j^y^^^r^^jj^^^  (16) 

Example :  Given  the  radius  of  the  main  track  A  = 
573.69,  the  radius  of  the  turnout  A  =  380,  the  standard 
gauge  g  =  4  ft.  8i  in.  =  4. 70S,  and  the  narrow  gauge 
g  =  3  ft.  o  in.,  to  find  the  frog  angle  D  A  E  =  B  .1  C, 
fig.  1 5  : 

^_(57l69r^-354)+(38o-2-354  +  3.oo)+(573.69-38o)_,,^  g^g 
2 

s  —  {R  —  h  g)=  l-i 01760913 

s  —  (R  —  i  g  +  g)  =   192.190..  2.2837308 

A  —  i g=  571.336  ar.  comp 7  2431084 

A  —  i  g  +  g  =  380.646  ar.  comp.  7.4194788 

Extracting  sq.  root 2)17.1224093 

i  B  A  C  =  2"  s'  li" «'«•  8.5613046 

whence  the  angle  sought  is  4°  10'  23". 
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By  comparing  this  result  with  that  obtained  in  Example 
No.  I,  I'.q.  14.  It  is  founil  that  the  same  number  of  frog 
will  answer  for  either  of  these  cases. 

To  finil  the  frog  angle  D  A  E  =  B  A  C,  fig.  16.  of 
the  third  or  double-pointed  frog,  given  the  radius  of  the 
main  trark  =  A",  the  radius  of  the  turnout  =-  A'  ,  the 
standard  gauge  =  c.  ■'>nd  the  narrow  g.uige  —  ,1,'  . 

In  the  triangle  A'./  C  there  are  given  the  side  ./  C  = 
ji—  ^  iT  j^  ^r  _  the  side  A  B  =  K  +  i  C  and  the  side  B  C 
=  A'  -  JC\ 

As  before,  let 

J  _  (^  -  i.g-  +  .y )  +  (.^'  +  is)  +  (^  -  ^) 
2 

Then  will 


Sill.  iBAC 


VJ 


07) 


Example:  Given  the  radius  of  the  main  track  A"  = 
573.69.  the  radius  oi  the  turnout  A'  =  3!30,  the  standard 
gauge  <,^  =  4  ft.  8t  in  =  4,708,  and  the  narrow  gauge  j,'^  = 
3  ft.  o  in.,  to  find  the  frog  angle  D  A  E  =  1>  A  C,  fig.  16  : 

_(573-69— 2-354+30o)+(38o+2.354)+(573-69— 380) 


=  575.190 


s  —  {R  —  ^g  Jr  g)  =  0.854 

s  -{R  +hg)=  ■92-S36 

^  —  ig  +g'  =  574-336  ar.  com  p. 
Ji'  +  kg  =  382.354  ar.  comp 


I. 9314579 
2.2851881 

7.2408339 
74175343 


E.xtracting  sq.  root . .     2)16.8750143 

8-4375071 


.sin. 


A  B  A  C  =  i"  34'  9  ' 

Therefore  B  A  C  ^  3°  oS'  iS". 

It  is  not  deemed  necessary  here  to 
discuss  the  other  cases  of  turnouts 
from  the  inside  of  curves,  where  the 
turnouts  are  trailing  switches,  as  dis- 
tinguished from  the  facing  switches 
discussed,  nor  turnouts  from  the  in- 
side of  a  curve  where  the  main  track 
curve  is  to  the  left,  with  the  facing  and 
trailing  switch. 

From  what  has  already  been  said 
concerning  these  cases  where  the  turn- 
outs are  from  tangents,  it  will  be 
readily  seen  that  the  frog  angles  re- 
main the  same,  the  only  difference  in 
the  frogs  being  in  the  manner  of  curv- 
ing them. 

To  find  the  radius  of  the  turnout 
curve  from  the  inside  of  the  curve, 
given  the  radius  of  the  main  track  =  A', 
the  gauge  =  ^,  and  the  frog  angle 
D  A  E  =  B  A  C.  fig.  14  : 

In  the  triangle  A  C  H, 
//C+  A  C :  HC-  .IC::  tang,  i  HA  C+  A II C : 
now,  HC  =  R  \  kg 

and  A  C  =  R  —  i  g. 

Hence        N  C  +  A  C  -  2  R  cind  H  C 
The  angle  A/^  C=  HA  B  +  B  A  C 

HA  C  +  A  H  C  -  iSo"  -  H  CA 
HA  C-AHC  =  BAC. 


analogous  to  that  employed  by  Henck  in  the  case  where 
a  switch  angle  is  used,  instead  of  regarding  the  whole 
turnout  as  being  the  arc  of  a  circle. 

/'.xai/t/>li- :  For  finding  the  central  angle  : 
(liven  the  radius  of  the  main  track  A'  =  573  69,  the  Irog 
angle  D  .-/  A'  =  B  A  C  =  5"  12    18",  the  gauge  .c  =  4  f'- 
8i  in.  =  4.708,  to  find  the  central  angle  H  C  A  =  B  C.I. 
fig.  14: 

2  R  =  1147-38 3-0597073 

i  B  A  C==  2°  36'  09" tang.     8.6575669 

.g- =  4.708  ar.  comp 9  3^7 '635 

k  H  CA  =  s°  9'  30" ...  cot.     1 .0444377 

whence  the  angle  required,  H  C  A  ^  B  C  A  —  10°  ig  00' . 

Having  thus  found  the  angle  H  C  A,  the  remaining  one 
C  B  A  =  180'  -  (A'./  C  -f  ./  C  B). 

It  now  remains  to  find  the  side  -■/  B  in  the  triangle 
A  B  C,  fig.  14.  Here  there  are  given  the  three  angles  and 
one  side,  .  /  C  =  A  —  i  g,  to  find  .4  B  =  Av"  +  kg- 

„.    ,    ,  R-kg-X  Sin.B  CA 

^   +i^=  Sin.CBA ('9) 

Example:  Given  the  radius  of  the  main  track  A"  = 
573.69,  the  frog  angle  D  A  E  =  B  A  C  =  5'  12  18',  the 
gauge ^^  =  4  ft.  8V  in.  =  4.708,  to  find  the  radius  A'  of  the 
turnout  curve,  fig.  14. 

Having  found  from  Equation  18  the  angle  B  C  A  =  10° 
19'  00",  and  then  the  angle  C  B  A  =  164"  28'  02",  we  pro- 
ceed as  follows  : 

^  -  }.§"•-=  571-336 2.7568916 

B  C  A  =  }o     19'  00" sin.     9.2530675 


tang.  kllAC-AHC 


A   C: 


while 
and 


Substituting  these  values  in  the  above  proportion,  we 
have 

2  R  :  g:  :  tang,  k  (180'  -  H  C  A)  :  tang.  J  B  A  C. 

But  the  tang.  A  (180°  -  H  C  .4)  =  tang.  90'  -  k  H  C  A, 
and  from  the  proportion  we  have  the  equation 


tang,  go"  -  i  H  CA  — 


2  R  X  tang.  kBA  C 


But  since  the  tangent  of  90°  minus  a  given  angle  is 
equal  to  the  cotangent  of  the  given  angle,  we  have,  from 
the  above,  the  equation 

,    .   „^  .       2  R  X  tang.  iBAC 
cot.  i  H  C  A  =  5 — : (,g^ 

This  analysis  (as  well  as  that  for  Eq.  27)  is  somewhat 


CB  A  =  164°  28    42    ar.  comp.  .j/>/.     0.5725094 
/?•  -(-  ^^=  3S2.356 2.5824685 

Subtracting  from  this  result  the  value  of  the  k  gauge  = 
2.354,  we  have  as  the  radius  of  the  turnout  380  002. 

THE  CHORD  DISTANCE. 

Having  thus  found  the  radius  of  the  turnout  curve,  the 
chord  distance  //./,  fig.  14,  may  be  readily  found. 

The  angle  //  A'  .4  =  180  —CB  .4,  the  angle  .1/  B  A  = 
i  H  B  A.  and  B  A  M  =  180'  —  {B  A  M  -f  M  B  A). 
Thus  in  the  right-angled  triangle  ABM  we  have  the 
three  angles  and  the  side  A  B  =  R'  \  k  g  g'^en  to  find 
the  \  chord  distance  A  M. 

From  trigonometry, 

A  M  =  (A"  +  kg)  X  Sin.  MBA.  (20) 

Example:  Given  the  radius  of  the  main  track  R  = 
573.69,  the  radius  of  the  main  track  A'  =  3S0,  and  the 
gauge i'  =  4  ft.  8}  in.  =  4.708,  to  find  the  chord  distance 
HA.  " 

The  angle  HBA  =  180°  -  164°  28'  42"  =  15°  31'  18  '  and 
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■^   +   ijf  =   382.354 2.5824657 

jl/^yJ  =  7°  45   39" sin.     91304568 

A  M  =  S^-(>33 1.7129225 

whence  //.-/  =  103.266. 

To  find  the  length  of  arc  //  .1  from  tlie  heel  of  ihe 
switch  to  point  of  frog.  fig.  14  : 

If  it  be  desired  to  find  the  length  of  the  arc  measured 
along  the  outer  rail  of  the  turnout  curve  from  the  heel  of 
the  switch  to  point  of  frog,  we  may  proceed  in  a  manner 
analogous  to  that  employed  for  Eq.  8. 

Thus,  in  fig.  14  represent  the  central  angle //j6' ./  by 
/',  the  radius  J!.  I  =  A  +  I  .c  by  r/  then  will  the  whole 
arc  of  which  r  is  the  radius  be  equal  to  2  r  -,  and  the  part 


LAUNCH   OF   THE  "RALEIGH." 

The  new  cruiser  Raleii:;Ji  was  successfully  launched  at 
the  Norfolk  Navy-Yard,  March  31,  with  appropriate  cere- 
monies, a  number  of  officers  and  invited  guests  being  pres- 
ent. The  Rah-it:;/!  is  one  of  the  3,000-ton  cruisers,  the 
building  of  which  was  authorized  in  1888.  The  other  ship 
of  this  class,  the  Cincinnati,  is  now  under  construction  at 
the  New-York  Navy-Yard,  where  also  the  engines  for  both 
ships  arelieing  built.  The  accompanying  view  of  this  ship 
is  taken  from  the  Report  of  the  Bureau  of  Construction  of 
the  Navy  Department. 

The  Raleigh  is  an  unarmored  steel  cruiser,  the  only 
protection  consisting  of  a  protective  deck,  of  the  arrange- 
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CRUISER    "RALEIGH,"    UNITED    STATES    NAVY. 


■:ttn- 


^ffy 


of  the  arc   included  by  the  central  angle  /'  must  be  given 
by  the  equation 

Arc  H  .4  =  2  r  -  -y-^-- 
360 

Example  : 

Let  /;  =  15°  31'  JS' 

r  =  382.354' 

2  (/?  +  i,f)  =  r  =  764.708 2  8834957 

ff  =  3.1416 0.4971499 

d  =  15°  31'  18"  =  55878" 4  7472409 

360°  =  1296000"  ar.  comp 38873950 

Arc.  H  .1  =  103.581 2.0152815 

In  a  similar  manner  to  the  above  may  be  found  the  arc 
along  this  outer  rail  from  the  heel  of  the  switch  to  point 
of  the  frog  for  any  other  case  where  the  turnout  is  from 
the  inside  of  the  curve. 

(TO    BE   CONCLUDED.) 


THE  UNITED  STATES  NAVY. 


The  next  new  ship  to  be  launched  will  be  the  practice 
cruiser  for  the  Naval  Academy,  which  the  S.  L.  Moore  & 
Sons  Company  is  building  in  its  yard  at  Elizabeth.  N.  J. 
It  was  expected  that  this  vessel  would  be  launched  about 
April  30. 

It  is  stated  that  the  Navy  Department  is  preparing  plans 
for  a  new  armored  cruiser  resembling  the  New  y'orlc,  but 
with  some  modifications  from  that  ship.  It  is  probable 
that  Congress  will  authorize  the  building  of  a  vessel  of  this 
class  at  anyrate,  even  if  no  other  new  ships  are  put  in  the 
Naval  Appropriation  Bill. 


ment  of  the  coal  bunkers,  and  of  coffer-dams  filled  with 
cellulose  surrounding  the  engines  and  magazines.  The 
general  dimensions  are  :  Length,  300  ft.  ;  extreme  breadth, 
42  ft.  ;  mean  draft.  18  ft.  ;  displacement,  3.180  tons. 

She  has  twin  screws,  each  driven  by  a  triple-expansion 
engine  with  high-pressure  cylinders  36  in.  ;  intermediate, 
53  in.,  and  two  low-pressure  cylinders,  each  57  in.  in  diame- 
ter, all  being  33-in.  stroke.  These  engines  are  expected 
to  work  up  to  10,000  HP.  with  forced  draft,  and  to  give 
the  ship  a  speed  of  20  knots.  There  are  four  main  boilers, 
double-ended,  and  two  auxiliary  boilers,  single-ended. 

The  main  battery  will  include  one  6-in.  breech-loading 
rifle,  mounted  on  the  forecastle,  and  ten  5-in.  rapid-fire 
guns,  two  mounted  on  ihe  poop  and  the  others  on  the  gun 
deck.  All  of  these  guns  will  be  protected  by  steel  shields. 
The  secondary  battery  will  consist  of  eight  6-pounder 
rapid-fire  guns,  and  of  two  Catling  guns  mounted  in  the 
tops.  There  will  also  be  six  torpedo-tulies  arranged  for 
Howell  torpedoes. 

The  ship  will  carry  a  full  electric  light  plant,  consisting 
of  two  engines  and  dynamos,  and  will  he  provided  with 
three  search-lights. 

The  engine  power  of  these  ships  is  high  in  proportion  to 
their  size,  and  they  are  expected  to  be  fast  ships  and  very 
useful  cruisers. 

THE   CELLULOSE  TRIALS. 

The  Board  which  had  charge  of  the  trials  of  cellulose 
as  a  protection  for  ships  has  made  a  preliminary  report, 
and  it  is  understood  that  the  results  have  been  satisfactory 
enough  to  warrant  the  Navy  Department  in  ordering  the 
adoption  of  this  material  for  Ihe  three  battle-ships— the 
cruisers  .Vem   York  and  Nos.  12  and  13. 

The  contracts  for  these  vessels  call  for  the  use  of  either 
cellulose  or  woodite,  as  maybe  determined  by  the  Depart- 
ment. Cellulose  will  he  the  material  used,  though  on  ac- 
count  of  its  tendency  to  become  foul  when   damp,  the 
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coffer-d.-ims  Iniilt  insiileof  the  steel  hulls  h.ickof  the  armor 
protection  will  not  lie  tilled  with  the  material  until  there  is 
danger  of  hostilities.  The  cellulose  will  lie  kept  on  hand 
in  convenient  form  to  lie  |ilace(l  in  a  vessel  whenever  need- 
ed. In  the  plans  for  these  vessels  provision  is  made  for 
this  buoyancy  protection  materi.d.  As  a  result  of  its  ex- 
perience in  connection  with  the  experiments,  the  Hoard 
submits  the  following  conclusions  and   recommendations  : 

1.  The  cellulose  used  in  colfer-dams  for  obturating  pur- 
poses should  be  packed  loose,  and  great  care  taken  to  ob- 
tain the  required  specific  gravity,  when  packed, of  0.12. 

2.  In  packing  the  collcr-dams,  compression  should  be 
obtained  by  means  of  jacks  or  other  appliances,  by  which 
the  pressure  is  applied  gradually  and  evenly.  The  cellu- 
lose should  never  be  rammed  or  treated  in  a  manner  cal- 
culated to  pulveri/.e  it. 

3.  A  thorough  and  uniform  mixing  of  granular  and 
fibrous  cellulose  is  essential  if  the  best  results  are  to  be 
obtained.  To  receive  this  it  would  seem  desirable  that 
the  cellulose  be  mixed  at  the  manufacturer's  works  and 
supplied  at  the  ship-yards  ready  tor  use. 

4.  In  order  to  insure  durability  of  the  material,  the 
coffer-dam  compartment  must  lie  made  watertight.  The 
Board  recommends  that  they  be  tested  in  the  most  thor- 
ough and  rigid  manner  by  repeatedly  tilling  with  water 
under  a  moderate  pressure  until  found  to  be  absolutely 
watertight,  being  afterward  thoroughly  painted  inside  and 
out. 

5.  Although  not  absolutely  essential,  it  is  believed  that 
the  most  satisfactory  results  will  be  obtained  when  the  top 
of  the  coffer-dam  is  made  removable,  or  in  cases  where  this 
is  impracticable,  where  there  is  a  manhole  in  every  frame 
space.  Under  these  circumstances  it  is  possible  to  obtain 
the  requisite  compression  of  the  cellulose  with  much 
greater  certainty  than  when  one  manhole  must  be  used  for 
filling  the  length  of  several  frame  spaces  of  the  coffer- 
dams. 

• 

SEA  COAST  BATTERIES. 


By  Lieutenant  Joseph  M.  Cai.iff,  Third  U.  S. 
Artillery. 
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THE  DISAPPEARING  GUN-CARRIAGE. 

That  guns  can  no  longer  be  fought  without  cover  and 
in  the  open  is  fully  conceded  by  engineer  and  artilleryman 
alike.  In  the  United  States,  to  secure  the  needed  protec- 
tion for  our  guns,  they  propose  to  give  us  the  disappearing 
gun-carriage — that  is,  a  mount  that  shall  retain  the  gun 
lielow  the  parapet  during  the  process  of  loading,  and  only 
bring  it  into  view  while  it  is  being  pointed  and  fired. 

The  exact  character  of  the  mount  has  not  yet  been  fully 
decided  upon,  but  in  general  terms  it  may  be  said  that  two 
distinct  types  are  proposed— one  the  disappearing  carriage 
proper,  the  other  the  gun  lift.  The  former,  without  going 
into  details,  can  be  described  as  suspending  the  gun  from 
the  extremities  of  two  strong  metal  arms  in  its  proper  rela- 
tion to  the  parapet  over  which  it  is  to  fire  ;  that  when  fired 
it  is  thrown  out  of  equilibrium  by  the  force  of  recoil,  and 
under  the  action  of  this  force  and  its  own  weight  it  sinks 
below  the  parapet.  At  the  same  time,  the  energy  developed 
by  the  recoil  is,  tiy  means  of  proper  appliances,  stored  up 
in  the  form  of  compressed  air,  a  compressed  metal  spring, 
or,  as  in  the  case  of  the  counterpoise  carriage,  of  a  raised 
counter-weight.  When  the  force  of  recoil  is  exhausted 
and  the  gun  is  in  a  proper  position  for  loading,  it  is  caught 
automatically  and  there  held.  By  opening  a  valve,  re- 
leasing the  spring,  or  by  bringing  the  counter-weight  into 
action,  the  gun  is  raised  to  its  original  position  for  firing. 
With  the  gun  lift,  the  gun,  and  its  carriage  are  raised  ver- 
tically for  firing  from  its  position  below  the  parapet  by 
hydraulic  or  other  machinery,  and  lowered  by  the  same 
means  after  it  has  been  discharged.  The  lift  is  proposed 
for  all  guns  of  over  lo-in.  caliber. 

It  will  be  seen  that  while  the  gun  is  in  its  firing  position 
it  is  wholly  without  protection,  and  that  even  when  below 
the  parapet  the  protection  secured  both  for  the  gun  and 
the  men  who  serve  it  is  more  apparent  than  real.     When 


the  disappearing  carriage  was  first  invented,  muzzle-load- 
ing guns  were  in  use,  and  in  their  service  the  ammunition 
supply  and  almost  the  entire  gun  detachment  were  under 
cover.  With  breech-loading  guns  of  great  length  the  can- 
noneers must  perform  their  duties  from  30  to  50  It.  back 
from  the  parapet,  and  without  overhead  protection  of  any 
kind  ;  so  that,  except  for  security  against  direct  fire,  the 
personnel  of  a  battery  are  no  better  off  than  they  were 
thirty  years  ago. 

Let  us  see  how  the  conditions  ol  attack  and  defense  have 
changed  during  this  time,  it  being  taken  for  granted  that 
the  improvement  in  heavy  guns  for  ship  and  for  shore  bat- 
teries has  been  about  equal. 

For  the  attack  ( i )  the  introduction  of  machine  and  quick- 
firing  guns  in  large  numbers  on  board  of  war-shi|)s  of 
every  class,  and  the  consequent  enormous  increase  in  the 
possible  volume  of  fire  ;  (2)  increased  facilities  for  obtain- 
ing ranges,  and  (31  increased  power  of  shell. 

It  is  difTicult  to  appreciate  the  extent  to  which  machine 
and  quick-firing  guns  have  come  into  use  on  board  the 
modern  war-ship.  On  board  the  new  English  battle- 
ships we  shall  find,  in  addition  to  the  four  67-ton  guns  of 
the  main  battery,  secondary  and  auxilliary  batteries  of  ten 
6-in.  and  24  other  quick-firing  guns.  The  New  York, 
when  finished,  will  tiave,  besides  her  six  8-in.  rifles,  24 
quick-firing  guns  from  i-pdrs.  to  4-in.,  and  4  machine 
guns  ;  and  so  on  through  the  navy  list  of  every  civilized 
power. 

The  amount  of  metal  that  can  be  thrown  by  guns  of  this 
character  in  a  limited  space  of  time  will  be  understood 
when  we  remember  that  the  6-in.  Armstrong  (loo-pdr) 
has  been  fired  on  board  ship,  changing  aim  after  each 
shot,  ten  shots  in  a  little  more  than  two  minutes  ;  that 
the  4  7-in.  Armstrong  (45-pdr.)  and  the  corresponding 
caliber  Canet  gun  can  fire  six  aimed  or  twice  as  many 
unaimed  shots  per  minute  ;  that  Krupp's  27-pdr.  can  fire 
ten,  and  his  76-pdr.  seven  aimed  shots  in  the  same  time  ; 
that  the  37-mm.  Hotchkiss  can  be  fired  So  shots  per  min- 
ute, each  projectile  weighing  i  lb.  and  giving  from  10  to 
12  useful  fragments,  or  about  8co  fragments  per  minute, 
with  a  maximum  range  of  about  5,000  yds. 

Quick-firing  howitzers  must  now  be  added  to  the  weapons 
against  which  open  batteries  will  in  future  have  to  con- 
tend. The  Griison  (4.72-in.)  36-pdr.  quick-firing  howitzer 
can  fire  10  shots  per  minute  at  an  elevation  of  35  '  and  a 
range  of  6,000  yds.  The  English  are  about  adopting  a 
quick-firing  howitzer,  and  many  of  the  large  English  war- 
ships now  building  are  to  have  at  least  one  of  these  guns 
at  the  bow,  mounted  for  high- angle  fire. 

When  we  remember  that  all  but  the  largest  calibers  of 
these  quick-firing  guns  have  mounts  that  admit  of  great 
elevation  or  of  curved  fire,  and  the  great  number  ol  guns 
of  this  kind  even  a  moderate  sized  fleet  will  carry  and  can 
bring  to  bear  upon  any  particular  point  within  a  6000- 
yard  range,  or  greater,  a  very  little  calculation  will  show 
v^'hat  a  veritable  rain  of  projectiles  can  be  delivered  — pro- 
jectiles or  fragments  that  may  not  be  alile  to  dismount  a 
gun,  but  are  amply  sufTicient,  with  their  angle  of  fall,  to 
search  out  the  gunners  behind  the  parapet  and  to  disable  the 
delicate  attachments  of  a  disappearing  gun-carriage.  As 
pertinent  to  the  question  of  high-angle  fire  from  ships, 
against  which  the  open  battery  is  practically  defenseless, 
it  is  well  to  call  attention  to  the  fact  that  last  year  the 
English  naval  authorities  made  a  successful  experiment 
with  a  9  2-in.  high-power  rifle  mounted  on  the  gunboat 
Handy  upon  a  \avasseur  carriage  of  peculiar  construc- 
tion. Elevations  from  zero  to  30  were  employed  without 
undue  strain  upon  the  ship's  deck. 

The  Fiske  and  other  range  finders  have  been  brought  to 
such  a  degree  of  perfection  that  there  should  be  little  diffi- 
culty in  locating  the  position  of  shore  batteries,  or  in  their 
absence,  the  lighter  guns  may  be  relied  upon  to  determine 
the  range.  Besides,  the  cap'ain  of  a  ship  in  approaching 
any  well-known  harbor  is  not  feeling  his  way  over  un- 
trodden ground.  On  the  contrary,  a  competent  pilot,  or, 
say,  the  master  of  any  one  of  the  scores  of  foreign  ships 
that  weekly  come  into  the  port  of  New  York,  is,  one  may 
say,  familiar  with  every  foot  of  ground  from  Scotland 
Lightship  to  his  dock  in  Hoboken  or  Jersey  City.  With  a 
properly  prepared  chart  before  him,  with  his  lead  on  the 
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bottom  and  his  ranges  on  shore  his  own  position  is  a 
matter  of  certainty,  as  is  that  of  any  located  point  on 
shore,  as  of  a  battery  or  group  of  batteries  ;  and  he  has 
this  advantage,  that  while  his  adversary's  position  is  fixed 
and  always  knovvn,  by  keeping  underway,  his  own  is  never 
the  same  from  one  moment  lo  another. 

It  must  be  admitted  by  any  one  familiar  with  the  effect 
of  shrapnel  that  if  a  reliable  time  fuse  were  at  hand,  the 
power  of  the  attack  as  against  open  batteries  would  be 
increased  many  fold.  That  we  shall  have  such  a  fuse  in 
the  near  future  seems  to  be  beyond  a  doubt.  The  Chief  of 
Ordnance  in  his  report  for  the  present  year  announces 
that  they  have  found  a  reliable  combination  time  and  per- 
cussion fuse  and  are  experimenting  with  a  mechanical 
time  fuse.  To  obtain  the  maximum  effect  of  shrapnel  fire 
against  gunners  or  material,  a  time  fuse  thai  will  explode 
the  projectile  in  the  air  above  or  in  front  of  the  objective 
point  is  necessary,  but  even  percussion  shell  or  shrapnel 
can  do  murderous  work. 

To  meet  these  undisputed  gains  in  the  power  of  the 
attack,  our  military  engineer  proposes  (i)  the  disappearing 
gun  ;  (2)  mine  defense,  and  (3)  mortar  batteries.  The 
disappearing  gun-carriage  has  been  called  the  fad  of  the 
day  with  the  engineer  and  ordnance  officer,  and  takes  the 
lead  ;  yet  the  Chief  of  Ordnance  in  his  last  reports 
laments  that  no  satisfactory  carriage  of  this  description 
has  as  yet  been  devised.  Of  the  various  proposed  types, 
the  pneumatic  carriage  now  on  the  proving  ground  at 
Sandy  Hook  seems  to  be  the  most  in  favor.  This  is  de- 
scribed as  being  of  such  complicated  construction  as  to 
require  an  expert  engineer  to  run  it  ;  and  just  now,  owing 
to  the  breaking  of  a  cog-wheel  during  some  experimental 
firing,  it  is  laid  up  for  repairs. 

The  gravest  objection  to  this  class  of  gun-mounts  is  that, 
outside  the  fact  that  they  do  not  afford  the  required  protec- 
tion to  the  personnel,  they  are  all  more  or  less  complicat- 
ed and  easily  disabled.  To  lift  a  hundred  tons  of  metal, 
more  or  less,  from  behind  a  parapet  surely  and  quickly, 
and  then  to  swing  or  lower  it  back  again  behind  its  cover, 
bespeaks  such  strength  of  material,  so  perfect  an  adjust- 
ment of  parts,  such  perfection  of  detail,  that  one  can  be 
pardoned  for  being  thoroughly  skeptical  both  as  to  its 
mechanical  practicability  as  well  as  the  wisdom  of  trusting 
so  costly  a  product  as  a  heavy  high-power  rifle  to  the  keep- 
ing of  a  contrivance  that  even  a  bit  of  shell  or  a  shrapnel 
bullet  may  put  out  of  order.  Captain  Chester,  in  writing 
of  the  necessity  of  simplicity  in  all  the  appliances  and 
methods  to  be  employed  in  time  of  war,  very  truly  says  : 
' '  War  is  a  rough  business,  and  is  conducted  in  a  rough  way 
by  rough  and  often  awkward  men.  Delicate  instruments 
and  flimsy  fittings  are  out  of  place  in  it.  There  should  be 
no  chance  for  the  gunner  to  disable  his  own  gun,  and  as 
little  chance  as  possible  for  the  enemy  to  do  it.  If  possi- 
ble, there  should  be  nothing  about  it  that  will  break,  as 
strength  and  simplicity  are  prime  requisites  in  all  warlike 
machines." 

A  summary  of  Lieutenant  Fletcher's  Report  on  Euro- 
pean Naval  Ordnance  Material  applies  equally  to  that  for 
land  service  : 

Present  tendencies  abroad  indicate  a  speedy  return  lo  hand 
power  for  gun  mountings,  with  a  limileJ  use  of  steam  or  elec 
tricity.  Considered  simply  as  mactiines,  hydraulic  mountings 
are  perfect,  but  they  are  not  fitted  to  the  adverse  conditions  of 
sea  service  and  actual  war.  .  .  .  The  life  of  the  gun,  as  it 
were,  hangs  by  a  thread,  which  may  be  severed  by  a  most  trivial 
and  unforeseen  cause  ;  and  it  is  a  question  if  the  gun  is  not  in  as 
much  danger  of  being  disabled  by  the  complicated  character  of 
its  mountings  as  by  the  fire  of  the  enemy. 

If  in  a  mount  of  the  kind  proposed  a  pump  fails  to  work, 
a  cog-wheel  is  broken,  a  truck  gets  out  of  gear,  a  lever  or 
valve  fails  to  perform  its  perfect  function,  your  gun  goes 
out  of  action  as  surely  as  if  bowled  over  by  a  thousand- 
pound  shot. 

The  extent  to  which  submarine  mines  will  modify  the 
former  conditions  of  attack  and  defense  of  seaports  is  hard 
to  say.  It  is  believed  they  have  been  given  an  exaggerat- 
ed value.  An  attacking  fleet,  provided  with  all  the  mod- 
ern appliances  for  countermining  and  clearing  a  channel, 
would  be  little  handicapped  provided  the  fire  of  the  defense 


could  be  controlled  or  silenced,  as  it  most  surely  would  be 
if  reliance  is  placed  wholly  or  in  large  part  upon  open  bat- 
teries of  any  kind. 

In  our  present  scheme  of  coast  defense  mortar  batteries 
have  been  given  a  very  prominent  place.  No  one  can 
deny  the  disastrous  effect  of  a  heavy  mortar  shell  upon  the 
deck  of  the  strongest  ironclad,  and  the  wonderful  accuracy 
obtained  in  practice  firing  with  the  rifled  mortar  is  ad- 
mitted. But  when,  instead  of  known  distances,  clear  skies, 
and  the  utmost  deliberation,  we  have  a  target  enveloped  in 
smoke,  whose  position  and  distance  is  largely  a  matter  of 
guess,  it  is  believed  that  the  hitting  of  such  an  object  will 
be  purely  a  matter  of  chance  ;  besides,  if  the  position  of 
such  batteries  are  known — as  there  is  no  reason  to  doubt 
they  will  be— it  will  be  within  the  power  of  the  attack  to 
make  the  efficient  service  of  this  class  of  guns,  which  must 
always  be  in  open  batteries,  as  hazardous  if  not  as  impos- 
sible as  that  of  rifles  upon  disappearing  mounts. 

In  considering  a  scheme  of  defense  that  takes  such  risks 
with  ils  material  alone,  it  must  not  be  forgotten  that  in 
the  modern  plan  of  sea-coast  nrmament  we  have  not,  as  in 
the  days  of  smooth-bore  guns,  fifty,  a  hundred,  or  perhaps 
several  hundred  guns  in  a  single  work,  or  to  defend  a  sin- 
gle approach,  when  the  loss  of  even  a  dozen  guns  was  not 
a  matter  of  vital  import,  but,  on  the  contrary,  a  number 
that  is  relatively  very  small  ;  nor  that,  almost  without  ex- 
ception, the  naval  gun's  crew  is  provided  with  cover  that 
is  at  least  proof  against  machine-gun  fire  and  shell  splin- 
ters. 

In  connection  with  this  question  of  relative  armament 
under  the  old  and  new  conditions,  it  is  interesting  to  recall 
what  was  considered  necessary  in  antc-bi-llum  days.  In 
an  elaborate  report  made  in  1851,  by  General  Totten,  Chief 
Engineer  of  the  Army,  upon  "  A  System  of  National  De- 
fense," we  find  that,  including  works  already  completed, 
under  construction,  and  those  planned  for,  an  aggregate 
of  1.327  guns  and  mortars  was  provided  for  the  defense  of 
New  York,  of  which  about  two-thirds  were  for  the  South- 
ern approach.  The  allowance  made  by  the  Board  of  Forti- 
fications in  1886  for  the  same  purpose  is  95  guns  and  144 
mortars.  For  the  defense  of  Boston  we  find  763  guns  and 
mortars  deemed  necessary  against  43  guns  and  132  mor- 
tars under  the  allotment  of  1886.  Under  the  same  scheme 
Hampton  Roads  was  to  be  provided  with  538  and  Fort 
Adams  with  414  guns  and  mortars.  According  to  Gen- 
eral Totten's  estimate,  12,685  guns  were  required  for  the 
Atlantic  and  Gulf  Coasts,  at  an  estimated  additional  cost 
for  construction  and  armament  of  nearly  $33,000,000. 
The  estimate  of  1886  for  covering  the  same  ground  was 
for  1,012  guns  and  mortars,  and  an  expenditure  of  about 
$76,000,000.  It  should  be  remembered  that  under  the  old 
system  of  casemate  works  all  but  absolute  protection  was 
provided  for  guns  and  gunners  against  the  ordnance  of  the 
dav  for  a  very  large  percentage  of  the  guns  mounted. 

'I'he  problem  of  sea-coast  defense  is  a  large  one,  the 
proper  solution  of  which  cannot  be  overestimated  in  im- 
portance. What  has  been  said  has  been  inspired  by  a  be- 
lief in  the  real  danger  of  committing  ourselves  so  entirely 
to  open  batteries  as  we  seem  to  be  doing. 

The  line  upon  which  this  question  should  be  solved  is  not 
diflicult  to  discern.  That  we  must  construct  at  all  points 
thoroughly  shot-proof  armored  batteries  is  not  claimed. 
It  is  claimed,  however,  that  overhead  cover,  sufficiently 
strong  to  be  proof  against  shell  splinters  and  machine-gun 
projectiles,  is'  absolutely  necessary,  if  we  expect  to  be  able 
to  fight  our  guns. 

The  English  propose  in  one  way  to  meet  this  question 
with  what  they  call  "  open  battery  shields."  in  which  the 
cover  is  a  2-in.  steel  plate  properly  supported  by  girders 
and  covered  with  a  layer  of  concrete  and  earth,  or  the  bat- 
teries are  so  prepared  that  in  case  of  need  they  can  be 
quickly  covered  with  timber  or  iron,  or  both. 

At  all  important  points  and  in  exposed  positions  iron- 
protected  batteries  are  believed  to  be  those  the  modern 
conditions  of  war  demand.  If  the  question  of  greater  cost 
is  raised,  it  may  be  truthfully  stated  that  a  single  gun  per- 
fectly protected  will,  in  time  of  need,  be  of  infinitely 
greater  value  than  an  open  battery  of  many  guns,  and  at 
the  same  time,  considering  the  expensive  character  of  the 
disappearing  mount,  will  have  the  item  of  cost  in  its  favor. 
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War  is  a  trade  in  which  one  cannot  with  safety  slop  to 
question  the  cost  of  one's  tools,  although  it  must  be  ad- 
mitted  that  this  is  a  truth  the  average  law-maker  linds  it 
hard  to  comprehend. 


A  NEW  VALVE  FOR  LOCOMOTIVE  CYLINDERS 


In  the  JOLRNAi,  for  January,  1889,  pages  43  and  44. 
there  was  described  a  new  form  of  valve  for  steam-engines 
devised  and  jiatenled  by  Mr.  F.  D.  Child,  of  West  Newton. 
Mass.  ;  the  drasvings  given  herewith  show  this  valve  as 


head  E,  which  is  connected  to  the  valve-rods  C  Cby  the 
two  Hat  connecting  rods  D  D,  one  on  each  side  of  the 
cylinder.  They  may  also  be  worked  by  having  two  rock- 
ers, one  at  each  end  of  cylinder.  There  is  a  second  bear- 
ing for  the  rocker,  which  is  bolted  to  guide-yoke,  as  shown. 
In  this  case  the  engine  has  the  form  of  guides  and  cross- 
head  shown,  but  the  arrangement  can  readily  be  adapted 
to  double  guides  and  a  box  cross-head. 

The  arrangement  of  the  steam  and  exhaust-ports  is 
shown  in  section  in  fig.  3 

While  the  valves  shown  are  simply  piston-valves  of  an 
annular  form,  the  objects  which  the  inventor  has  sought 
to  accomplish  by  their  position  and  arrangement  are  : 


CHILD'S    PISTON   VALVE   ON   A   LOCOMOTIVE   CYLINDER. 


applied  to  a  locomotive  cylinder.  Fig.  i  is  a  longitudinal 
section  of  the  cylinder  and  cross-head  ;  fig.  2.  a  plan  ;  fig. 
3,  a  cross-section  through  the  center  of  the  cylinder,  and 
fig.  4,  an  end  view  showing 
the  front  head.  The  draw- 
ings show  a  17  X  24-in.  cy- 
linder arranged  to  replace  a 
cylinder  and  steam-chest  of 
the  ordinary  pattern  on  a 
locomotive  which  has  been 
already  in  service. 

The  peculiar  features  of 
this  arrangement,  which  is 
especially  adapted  for  high 
speeds,  are  that  the  valves, 
which  are  of  the  piston  type, 
are  not  in  a  separate  steam 
chest,  but  in  the  cylinder  it- 
self. The  ports  run  entirely 
around  the  cylinder  and  the 
valves  are  annular  in  form, 
consisting  of  a  ring  in  each 
end    of    the    cylinder.      The 

method  of  working  them  is  readily  seen  from  the  draw- 
ings ;  .;  ./  are  the  valves  ;  A'  is  the  rocker  arm,  and  C  C 
are  the  valve-rods  ;  F  F  are  the  ports.  The  valve  at  the 
back  end  of  the  cylinder  is  worked  directly  from  the  valve- 
rods  by  the  two  valve-stems  H  H  ;  that  at  the  forward 
end  is  worked  by  the  valve-stems  H  H  from  the  cross- 


1.  The  valves  are  perfectly  balanced. 

2.  They  admit  steam  at  once  around   the  whole  circum- 
ference of  the  cylinder. 


3.  The  steam  has  a  very  short  distance  to  travel — 
none,  in  fact,  from  the  valve  to  the  inside  of  the  cylin- 
der. 

4.  The  steam  is  admitted  and  exhausted  through  sepa- 
rate ports,  so  that  the  steam-port  is  not  cooled  by  the 
exhaust. 
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5.  The  travel  of  steam  is  always  in  the  same  direction 
in  the  ports. 

6.  There  is  no  loss  of  steam  in  the  ports  at  each  stroke, 
the  clearance  in  the  cylinder  ends  being  only  a  little  more 
than  usual  ;  the  amount  depending  on  the  closeness  of 
construction  and  possibility  of  running. 

7.  The  admission  and  e.\haust-ports  throughout  are  of 
great  capacity. 

The  amount  of  work  required  to  fit  up  this  valve  is  not 
greater  than  that  required  for  a  cylinder  with  the  ordinary 
slide-valve  ;  it  is  less,  in  fact,  if  the  absence  of  a  steam- 
chest  is  considered.  These  valves  may  he  fitted  with 
packing,  same  as  pislon,  if  desired. 


A   SHOP  CORNER. 


The  accompanying  illustration  is  from  an  excellent  photo- 
graph of  a  corner  in  the  shops  of  the  Scarritt  Furniture 
Company,  in  St.  Louis.  The  chief  point  shown  is  a  novel 
and  ingenious  overhead  arrangement  devised  by  Mr. 
John  D.  Elliott,  the  details  of  which  can  readily  be  seen 
and  studied  out  from  the  engraving.  The  photograph,  an 
excellent  one  of  its  kind,  was  taken  by  a  magnesium  flash 
light,  and  shows  the  shop  corner  very  distinctly. 

The  overhead  carriage  and  tightening  arrangement 
keep  the  belt  tight  on  the  milling  machine  at  ail  times  and 
in  any  position,  and  when  it  is  run  along  the  lathe-bed. 
The  milling  machine  carries  end  mills,  spiral  cutters, 
emery  wheels,  drill  chucks,  etc.,  and  is  thus  a  tool  of  uni- 
versal use. 

The  picture  is  interesting  as  showing  some  practical  de- 
tails of  shop  economy  in  a  very  striking  way. 


ARGENTINE  RAILROADS. 


The  following  extract  from  a  letter  recently  received 
shows  something  of  the  railroad  situation  in  the  Argentine 
Republic,  The  writer,  it  may  be  said,  is  a  resident  of  that 
country,  and  familiar  with  the  situation  : 

The  Government  seems  to  be  trying  to  force  all  the 
subsidized  roads  here  into  a  corner  of  some  kind.  Jusi 
what  they  propose  to  do  it  is  diflicult  to  see — in  fact,  impos- 
sible. The  situation  is  most  difficult.  The  country  is 
overrun  with  5  ft.  6  in.  gauge  English  railroads,  costing 
as  all  English  roads  do  to  build.  These  roads  are  owned 
in  England,  coal  is  brought  from  England,  and  so  are  all 
other  supplies.  Dividends  must  be  paid  in  Englanil. 
Now  this  simply  means  that  the  roads  must  be  run  on  a 
gold  basis — and  gold  to-day  is  worth  $3,421^'  in  paper  for 
one  gold  dollar.  The  people  here  get  paper  and  not  gold 
for  their  labor,  and  the  difficulty  is  a  growing  one.  Much 
of  the  produce  of  the  country  can  be  valued  on  a  gold 
basis  because  it  has  an  export  value. 

The  railroads  here  are  governed  to  death  ;  and  a  man- 
ager cannot  do  the  simplest  thing  out  of  the  ordinary 
routine  without  submitting  it  to  some  petty  official,  unless 
he  wants  to  make  his  company  liable  to  a  fine. 

Co.Tipound  locomotives  are  all  the  rage  here,  as  you 
might  suppose  with  fuel  scarce.  The  Buenos  Ayres  & 
Rosario  Railroad  has  some  very  business-like-looking 
compounds  hauling  its  express  trains  ;  they  were  built  by 
Beyer,  Peacock  &  Company,  of  Manchester,  England. 

A  short  time  ago  I  took  a  trip  over  this  road  to  Rosa- 
rio. The  train  consisted  of  a  baggage  car,  two  (Ameri- 
can) coaches,  and  five  sleeping  cars,  the  latter  built  by 
the  Wason  Manufacturing  Company,  at  Springfield.  It 
was  a  very  American-looking  train  except  for  the  locomo- 
tive and  the  English  couplings  and  buffers  on  the  cars. 
The  general  neglect  of  the  minor  appliances  and  the  con- 
dition of  the  toilet  rooms  was  anything  but  American, 
however. 

Some  statements  which  have  been  circulated  as  to  dis- 
coveries of  coal  are  to  be  received  with  caution.  The 
truth  is,  that  if  the  coal  deposits  are  really  valuable,  they 
are  a  long  way  from  any  railroad,  and  even  if  accessible 
it  could  not  compete  with  foreign  coal  in  I5uenos  Ayres  or 
anywhere  on  the  seaboard,  even  if  railroad  rates  were  re 


duced  one-half,  owing  to  the  long  haul  needed.  It  is  not 
yet  certain  that  the  deposits  are  valuable  enough  to  pay 
for  working. 

The  Argentine  Great  Western  Railroad,  by  the  way, 
has  12  locomotives  equipped  to  burn  the  crude  petroleum 
from  Mendoza. 

There  is  no  doubt  that  some  of  the  best  men  realize 
that  the  adoption  of  American  methods  would  have  been 
much  belter  for  the  country.  This  was  prevented,  how- 
ever, by  the  English  capital  which  was  put  in  in  the  first 
place,  but  some  changes  are  now  possible. 


CAR  COUPLER  LEGISLATION, 


At  the  annual  meeting  of  the  American  Railroad  Asso- 
ciation the  President,  Mr.  H.  S.  Haines,  made  a  very  in- 
teresting address  on  this  subject.  He  gave  very  fully  the 
history  of  the  action  of  the  Master  Car  Builders'  Associa- 
tion which  led  finally  to  the  adoption  of  the  present  stand- 
ard ;  the  approval  of  this  action  by  the  A  merican  Railroad 
Association — formerly  known  as  the  General  Time  Con- 
vention—and spoke  also  of  the  progress  made  thus  far  in 
adopting  the  standard.  The  address  also  refers  at  some 
length  to  the  bills  which  have  been  introduced  in  Congress 
to  provide  for  the  compulsory  adoption  of  a  safety  coupler, 
and  in  conclusion  gives  reasons  for  opposing  action  on 
these  bills  as  follows  : 

It  has  been  said  to  us  :  "  If  you  oppose  the  selection  of 
a  safety  coupler  by  a  plebiscite  of  railroad  employes  or  by 
a  congressional  commission,  what  sort  of  compulsory 
legislation  do  you  favor  :"  Our  answer  may  be  made  in 
the  language  of  the  Massachusetts  Railroad  Commission  : 
"  Those  who  urged  that  there  should  be  no  legislation  at 
all  upon  the  subject  claimed  that  the  railroad  companies 
were  proceeding  in  the  development  and  adoption  of  auto- 
matic couplers  as  rapidly  as  possible,  and  that  any  legis- 
lation would  be  likely  to  saddle  upon  the  country  some 
device,  unsatisfactory  and  imperfect  ;  would  impose  upon 
the  railroad  companies  great  expense  with  no  correspond- 
ing benefit  to  the  employes,  and  would,  in  fact,  be  a  bar 
to  progress  toward  perfection.  This  argument  is  of 
weight  and  should  not  be  disregarded,  unless  the  circum- 
stances are  of  a  nature  so  exceptional  as  to  justify  a  de- 
parture from  a  principle  of  legislation  which  for  many 
years  has  Ijeen  generally  adhered  to  in  this  State  with 
satisfactory  results." 

By  this  statement  of  the  Massachusetts  Commission  we 
should  be  willing  to  abide  ;  that  there  is  no  reason  for 
compulsory  legislation  unless  the  circumstances  are  of  a 
nature  so  exceptional  as  to  justify  it.  The  only  justifica- 
tion for  it  would  be  that  the  railroad  companies  will  not 
voluntarily  protect  their  employes  from  injury  while 
coupling  cars  by  the  adoption  of  some  safety  coupler 
which  has  been  proven  in  actual  service  to  serve  this  jiur- 
pose.  This  the  companies,  members  of  our  Association, 
have  already  done  without  compulsory  legislation.  But 
some  earnest  and  sincere  friends  of  railroad  employes  who 
admit  this  say  that  compulsory  legislation  is  needed  to  en- 
force the  adoption  of  the  Master  Car  Builders'  Coupler 
upon  that  minority  ot  railroad  companies  which  stand  out 
against  it.  To  this  we  reply  that,  judging  of  the  future  by 
the  past,  we  do  not  agree  in  this  opinion.  We  can  refer 
them  to  the  change  ot  gauge  of  track  on  the  Southern 
roads,  a  change  ot  nearly  25,000  miles,  substantially  in  a 
single  day,  brought  about  by  organized  action  of  the  rail- 
road companies  themselves  and  without  compulsory  legis- 
lation. We  can  also  point  to  the  general  adoption  of 
the  Master  Car  Builders'  type  of  coupler  on  passen- 
ger trains— brought  about  also  without  compulsory  legis- 
lation. We  say  to  them  that  it  wns  only  a  year  or  more 
ago  that  the  freight  coupler  problem  actually  passed  out 
of  the  experimental  stage  ;  that  already  it  has  been  placed 
on  about  one-fifth  of  the  cars  in  service,  and  perhaps  on 
four-fifths  of  the  cars  now  under  construction.  We  may 
add  that,  when  the  time  has  come  that  those  railroad  com- 
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panies  which  have  urged  this  reform  are  themselves  in  a 
position  to  insist  upon  it,  they  will  decline  to  receive  any 
freight  car  not  equipped  with  the  Master  Car  Builders' 
type  of  coupler,  as  they  do  to-day  with  passenger  cars. 
All  that  is  now  required  to  side-track  a  passenger  car  not 
so  equipped  is  the  car  inspectors  chalk  mark,  and  that  is 
all  the  compulsory  legislation  that  we  think  will  be  neces- 
sary to  side-track  a  freight  car  when  the  time  has  arrived 
to  insist  upon  it. 

If  we  are  asked  how  long  this  desirable  result  is  to  be 
delayed,  we  must  each  give  his  individual  opinion,  for, 
after  all,  it  must  be  a  matter  of  opinion.  Answering  for 
myself,  I  will  say,  substantially,  in  less  time  than  any  ad- 
vocate of  compulsory  legislation  will  insist  upon.     The 


good  work  is  going  on  at  an  accelerating  speed.  While  a 
year  ago  the  Master  Car  Builders'  Coupler  was  rarely  seen 
on  a  train,  now  it  is  the  exception  to  find  a  train  without 
them.  The  principal  manufacturers  are  enlarging  their 
works  to  meet  the  growing  demand.  On  our  principal 
trunk  lines  it  is  the  rule  in  repairs  to  use  them  in  place  of 
the  link  and  pin  coupler.  With  many  companies  the  delay 
in  the  general  adoption  of  the  standard  device  comes  from 
inability  to  make  the  necessary  expenditure  at  once.  The 
economic  question  cannot  be  lost  sight  of.  In  these  days 
of  a  small  margin  between  the  rate  per  mile  and  the  cost 
per  mile,  large  expenditures  cannot  be  made  from  income 
account,  and  if  they  must  be  provided  for  from  capital  ac- 
count many  companies  must  wait  until  there  is  a  market 
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for  their  stocks  and  bonds.  How  could  a  compulsory 
statute  with  a  penal  provision  be  made  to  apply  to  a  com- 
pany under  such  circumstances  ? 

I  have  trespassed  upon  your  attention  beyond  the  usual 
limit  of  time,  but  I  have  been  urged  to  do  so  by  my  desire 
to  use  this  opportunity  to  defend  the  railroad  companies 
against  the  charge  of  indifference  to  the  welfare  of  their 
employes.  I  have  sought  to  show  that  whatever  has  been 
accomplished  in  this  matter  of  safely  couplers  has  been 
the  work  of  the  railroad  companies  ;  that  it  has  been  ac- 
complished as  rapidly  as  the  slate  of  the  art  would  permit, 
and  that  their  organized  action  through  the  American 
Railroad  Association  has  rendered  unnecessary  compul- 
sory legislation  on  safety  couplers. 


Recent  Patents. 


SEE  S   COMPOUND   ENGINE. 

The  drawings  herewith  show  an  arrangement  of  valves  for 
compound  engines  covered  by  patent  No.  469,455,  issued  to 
Horace  See,  of  New  York,  the  well-known  marine  engineer. 
As  shown,  it  is  applied  to  an  ordinary  compound  engine,  but  it 
is  equally  well  adapted  to  a  triple-expansion  or  quadruple-ex- 
pansion engine. 

In  the  drawings  fig.  i  shows  in  side  elevation  a  vertical  com- 
pound engine  with  cylinders  tandem,  ihe  steam-chests  being 
shown  in  vertical  cross-section,  exposing  the  main  valves  to 
view.  Fig.  2  shows  in  plan  the  relative  arrangements  of  the 
cylinders  and  their  steam-chests  and  the  exhaust-pipe  connect- 
ing the  two  steam-chests. 

The  letter -J  indicates  the  high  pressure  cylinder  ;  B,  the  low- 
pressure  cylinder,  of  a  large  diameter  ;  C,  the  piston-rod  which 
connects   the   respective   pistons  of  said  cylinders,  and  D,  the 


SEE'S  COMPOUND  ENGINE. 

continuation  of  said  rod,  or  the  low-pressure  piston-rod  passing 
through  the  bottom  of  cylinder  B  and  secured  to  the  cross- 
head  E.  The  usual  connecting-rod  between  said  cross  head 
and  the  crank  T  is  omitted  as  unnecessary  to  the  illustration  of 
the  invention.  The  two  cylinders  are  tied  together  by  the  top 
frames  F  axi&  by  the  exhaust-pipe  F' ,  which  pipe  connects  the 
respective  steam  chests  a  b  oi  the  two  cylinders  A  B.  The 
housing  or  frames  F'  support  the  cylinders  and  all  of  the  super- 
structural  parts  above  said  frames.  The  piston-valves  c  r/ ate 
of  the  usual  form  of  piston-valve,  and  their  valve-stems//'  are 
connected  by  valve-rods  ^^,  respectively,  to  arms  secured  on 
opposite  sides  of  the  beam  or  rock-ihaft  G.     To  one  end  or 


arm  of  said  beam  or  rock  shaft  is  articulated  a  rod,  //,  which 
at  its  opposite  or  lower  end  is  also  articulated  to  the  eccentric- 
rod  K,  secured  in  the  usual  manner  by  a  strap  to  the  eccentric 
/;  on  the  main  shaft  S.  Said  eccentric-rod  between  the  eccen- 
tric and  its  outer  end  is  suspended  by  a  link  on  a  movable  cen- 
ter and  connected  by  a  system  of  rods  and  levers  to  a  bell-crank 
or  rock-shaft,  m,  which  rock-shaU  is  connected  by  one  of  its 
arms  and  the  rod  /to  the  cross-head  of  a  reversing  enging,  L. 
This  reversing  gear  thus  connected  to  said  reversing  engine 
illustrates  what  is  known  as  the  radial  gear  or  so-called  Mar- 
shall valve-gear.  It  is  obvious  now  that  upon  a  reciprocating 
motion  being  imparted  to  the  rod  //  that  the  beam  or  rock- 
shaft  G  wdl  be  caused  to  vibrate  upon  its  center,  thereby  recip- 
rocating the  valves  c  d  by  means  of  their  respective  valve  stems 
and  valve-rods  f  e  f  g,  the  lower  valve  d  rising  as  the  upper 
valve  c  descends,  and  vice  vnsA.  The  steam  entering  the  upper 
steam  chest  a,  as  indicated  by  the  arrow  «,  through  the  nozzle 
o,  will  thus  enter  the  upper  cylinder  through  the  center  of  the 
piston  valve  and  escape  from  said  cylinder  when  exhausted  at 
the  ends  of  said  valve,  whence  it  passes  downward,  as  indicat- 
ed by  Ihe  arrow/,  through  the  exhaust-pipe  F'  into  the  steam- 
chest  b,  whence  said  steam  enters  the  low-pressure  cylinder  B 
from  the  ends  of  the  valve  d  and  is  exhausted  therefrom 
through  the  central  portion  of  said  valve,  as  indicated  by  the 
arrow  (/,  into  the  condenser  or  into  the  atmosphere,  as  may  be 
desired.  In  fig.  i  the  exhaust-steam  passes  around  the  cylin- 
der B  into  the  rear  frame  F'-,  which,  as  a  hollow  column, 
serves  to  conduct  the  e.xhaust-steam  downwardly  into  the  con- 
denser M. 

The  advantages  of  this  gear  are  the  simplicity  and  convenient 
arrangement  of  the  parts,  and  the  fact  that  none  of  the  packing 
in  any  of  the  valve-stem  stuffing-boxes  is  subjected  to  the  high 
pressure  of  the  steam  coming  direct  from  the  boiler,  but  to  only 
the  pressure  of  the  steam  after  having  been  at  least  once  ex- 
hausted after  doing  work  in  a  cylinder.  This  is  due  to  the  ad- 
mission of  the  initial  high-pressure  steam  only  into  the  interioi 
of  the  valve  of  the  high-pressure  cylinder. 

batciiellor's  valve  for  compound  locomotives. 

The  drawings  given  here  show  a  valve  for  compound  loco- 
motives which  is  used  by  the  Rhode  Island  Locomotive  Works, 
and  which  is  covered  by  patent  No.  459,851,  issued  to  C.  H. 
Batchellor,  of  Providence,  R.  I. 

Fig.  I  is  a  front  view,  partly  in  section,  of  a  locomotive  en- 
gine, showing  these  improvements  applied  thereto.  Fig.  2  is 
a  side  elevation  of  the  forward  end  of  a  locomotive  engine, 
showing  the  arrangement  of  the  parts  embodying  the  invention. 
Fig.  3   is  a  central   longitudinal  section  of  a  portion  of  the  re- 


B.-VTCHELLOR'S  VALVE   FOR  COMPOUND   LOCOMOTIVES. 


ceiver  which  connects  the  high  and  low-pressure  cylinders  and 
of  the  mechanism  connected  therewith,  the  section  being  taken 
on  the  line  w  7u  of  fig.  i.  Fig.  4  is  a  section  through  the  re- 
ceiver on  the  line  .r  x  of  fig.  3.  Fig.  5  is  a  section  taken  on  the 
line  r  v  of  fig.  4.  Fig.  6  is  a  central  longitudinal  section  of  the 
receiver  and  connected  mechanism  corresponding  to  fig.  3,  but 
showing  the  operative  parts  in  another  position  ;  and  fig.  7  is  a 
section  taken  on  the  line  :  z  of  fig.  6. 

A  represents  the  high-pressure  cylinder  and  .5  the  low-pressure 
cylinder,  which  are  of  different  diameters  and  arranged  upon 
opposite  sides  of  the  engine,  as  common. 

Arranged  within  the  smoke-box  C,  and  leading  from  the  ex- 
haust-port of  the  high-pressure  cylinder  to  the  steam-chest  of 
the  low-pressure  cylinder  is  the  connecting  pipe  or  receiver  B' . 
Connecting  with  the  receiver  B  is  a  cylindrical  chamber,  A' , 
in  which  are  arranged  to  work  three  piston-valves  a  b  coi  differ- 
ent diameters,  all  secured  to  a  common  valve-rod,  d,  as  shown 
in  figs.  3  and  6.  Communicating  with  this  chamber  is  a  pipe, 
J,  which  connects  with  the  main  steam-pipe.     Arranged  at  the 
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siJe  of  ihe  receiver  B'  is  another  cylindrical  chambtr,  C,  wilhin 
which  work  two  piston-valves  /•  /■'  o(  dilTcrent  diameters,  both 
mounted  on  a  common  valve-rod,  /,  as  shown  in  fig.  5.  A 
pipe,  G,  communicating  with  the  chamber  C ,  leads  to  Ihe  at- 
mosphere. 
//   is   a   four-way  controlling  valve,  which   has   four   pipes. 


B.\TCI1ELL0R'S  VALVE   FOR  COMPOUND   LOCOMOTIVES. 

fC  L  M  N,  communicating  therewith.  The  pipe  A'  leads  to  the 
atmosphere  ;  the  pipe  L  communicates  with  the  chamber  A  ,  as 
shown  in  figs.  3  and  6  :  the  pipe  M  communicates  with  the 
boiler,  and  the  pipe  A^  communicates  with  the  chamber  C. 
Slid  controlling-valve,  //.  is  provided  with  a  handle,  h' .  which 
may  be  operated  by  meins  of  a  rod,  /;-,  extending  to  the  cab. 

A  is  a  steam  p'pe.  whi  h  communicates  wiih  the  steam-chest 
of  the  low  pressure  cylinder,  and  e  is  an  opening  through  the 
wall  of  the  chamber  j4.  which  communicates  with  the  steam- 
passage  E  through  a  reducing-valve, 
D,  said  reducing-valve  being  prefer- 
ably of  a  character  to  reduce  the 
steam  from  the  boiler  in  proportion 
to  the  difference  between  the  areas 
of  the  pistons  of  the  high  and  low- 
pressure  cylinders,  respertively  ;  h 
is  another  opening  through  the  wall 
of  the  chamber  A'  for  connecting  the 
pipe  E  with  the  receiver  B\  as  shown 
in  figs.  3  and  6. 

The  changes  in  operation  described 
below  may  be  made  automatically  at 
certain  pressures,  or  by  the  acton  of 
the  engineer. 

In  operation,  when  the  ihrottle- 
valve  is  opened,  the  valves  a,  b  and 
c  will  be  thrown  into  the  position 
shown  in  fig.  6,  and  steam  direct  from 
the  boiler  will  be  admitted  to  the 
steam-chest  of  the  low-pressure  cylin- 
der, somewhat  reduced  in  pressure, 
however,  by  the  reducing  valve  D. 
Both  cylinders  will  then  worl.'  at 
hign  prfssure  until  the  accumulat- 
ed exhaust  in  the  receiver  B  reaches 
a  determined  pressure,  when  the 
valves  a,  b  and  i-  will  be  thrown  back 
into  the  position  shown  in  6g.  3, 
and  the  engine  will  work  as  a  compound. 

This  illustration  shows  the  object  of  the  valve,  which  is  to 
enable  the  engine  to  use  high-pressure  steam  in  both  cylinders 
when  needed,  and  to  work  as  a  compound  at  other  times. 


Foreign  Naval  Notes. 

Tub  new  cruiser  Thule  was  recently  launched  in  Sweden. 
She  is  an  armored  cruiser  of  3,070  tons  displacement,  and  of 
the  low  freeboard  turreied  type.  The  armament  will  include 
two  25-cm.  and  four  15  cm.  guns,  several  light  small  rapid-fire 
guns  and  a  torpedo  tube. 

The  Japanese  Government  has  decided  to  order  from  Sir 
W.  G.  Armstrong  &  Company,  at  Elswick,  England,  a  cruiser 
of  about  3,600  tons  displacenif  nt.  This  ship  is  to  have  engines 
of  15,000  H.P.,  and  a  contract  speed  of  23  knots  an  hour. 


O.NE  of  the  largest  battle-ships  of  the  English  Navy,  the 
Kamillies,  was  launched  recently  from  the  yard  of  J.  &  G. 
Thomson,  at  Clydebank,  England.  She  is  one  of  the  eight 
ships  authorized  in  lS8g,  four  of  which  are  being  built  by  con- 
tract, and  the  remaining  four  in  English  dockyards.  She  is  an 
armored  battle-ship  3S0  ft.  long.  75  ft.  beam,  and  27  ft.  6  in. 
mean  draft,  haying  14,150  tons  displacement,  and  engines 
which  are  expected  to  give  her  a  speed  of  I7j^  knots.  The 
protection  consists  of  a  belt  of  compound  steel  plates  250  ft. 
long.  8)^  ft.  wide,  and  iS  in,  thick,  with  transverse  armor  bulk- 
heads lore  and  aft  of  the  machinery  space,  and  a  steel  deck 
3  in.  thick.  Above  this  there  is  a  second  belt  plate  of  4-in. 
steel  plates  for  a  length  of  150  ft.  amidships.  The  armament 
will  consist  of  two  13^^  in.  67ton  guns,  mounted  in  two  bar- 
bettes rising  several  leet  above  the  upper  deck,  composed  of 
compound  plates  18  in.  thick.  In  addition  to  these,  there  will 
be  ten  6-in,  rapid  fire  guns,  25  small  rapid-fire  and  machine 
guns,  and  seven  torpedo  tubes.  The  two  screws  will  be  driven 
by  two  triple-expansion  engines  having  cylinders  40  in..  59  in., 
and  80  in.  in  diameter  and  51  in,  stroke,  and  there  will  be  8 
boilers  working  at  150  lbs,  pressure.  The  Kaniiltirs  will  have 
two  masts,  each  provided  with  fighting  tops, 

A   DUTCH    CRUISER. 

The  accompanying  illustrations,  from  Industries,  are  a  side 
elevation  and  deck  plan  of  the  cruiser  Sumatra,  lately  com- 
pleted at  Amsterdam,  and  intended  for  service  in  the  East 
IndifS.  She  is  a  steel  cruiser  with  a  protective  deck  covering 
the  engines,  etc.,  while  further  protection  is  given  by  a  belt  of 
cellulose  extending  the  whole  length  of  the  ship,  and  by  the 
arrangement  of  the  coal  bunkers.  The  dimensions  are  : 
Length  over  all,  233  ft.;  beam,  37.5  ft.;  depth,  23.3  ft.;  mean 
draft,  14  ft.;  displacement,  i  703  tons.  The  armament  consists 
of  one  2i-cm.  (8.3-in.)  gun  forward  ;  one  15-cm.  (5.g-in.)  gun 
aft,  and  two  12  cm  (4,7-in,)  guns  mounted  in  sponsons,  one 
on  each  side.  There  are  also  several  small  rapid-fire  guns 
and  two  torpedo-tubes. 

The  Sumatra  has  two  screws,  each  9  ft.  diameter.  There 
are  two  vertical  triple-expansion  engines,  with  cylinders  25  in., 
35  in.  and  55  in.  in  diameter  and  22  in.  stroke.  There  are 
two  double-ended  boilers  11  ft.   in  diameter  and  17  ft.  long. 


--^;ft.j 


NEW  CRUISER  "SU-MATRA"   FOR  THE   DUTCH  NAVV. 

and   one   single-ended,   11    ft.    in   diameter  and    10   It.    long. 
On   the   trial   trips   the   engines   showed   2,247    H.P..  and  a 
speed  of  15.5  knots  with  natural  dtait.      With  forced  draft  they 
developed  2,749  H,P.,  and  a  speed  of  16.3  knots  was  reached. 
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Manufactures. 


The  Meneely  Tubular  Journal  Bearing. 


The  acconipanyinij  illustrations  show  a  new  form  of  journal 
bearing,  in  which  the  ordinary  lubricating  box  is  replaced  by 
sieel  rollers.  Fig.  i  is  a  general  view  of  the  whole  be.iring, 
and  fig.  2  is  a  section  showing  the  arrangement  of   the  rollers. 

This  bearing  is  composed  of  steel  tubes  /  A'  grouped  closely, 
though  not  in  contact  with  each  other,  about  and  in  alignment 
with   the  journal   and   enclosed   within  a   steel-lined  rylitidrical 


Fig.  I.  ' 

THE  MENEELY  TUBULAR  JOURNAL  BEARING. 

housing  or  journal-box  H.  These  tubes  are  arranged  longitu- 
dinally in  three  series,  the  center  series  being  of  double  length. 
Each  short  tube  is  in  axial  line  with  the  corresponding  tube  of 
the  opposite  end  series,  while  exactly  intermediate  to  these  end 
lines  are  arranged  the  axes  of  the  center  series.  Every  center 
tube,  therefore,  overlaps  the  adjacent  end  tubes.  Through  the 
alternating,  opposite  concavities  thus  formed  by  the  interiors 
of   the  tubes,  strong   rods  A'  of  steel  are  pas'sed  which  lock  the 

I.R. 


Fig.  2, 


rollers   in   fixed  position   with  respect  to  each   other,  and  are, 
themselves,   reciprocally  held  by  the  rollers.     The  arrows  in 


Fig-  3- 


fig.  2  show  the  directions  in  which  the  axle  and  the  rollers  re- 
spectively revolve. 
The  advantage  gained  by  the  iniermeshed  tubular  rollers  is 


shown  by  fig.  3.  When  full  length  rollers  were  employed  the 
adjacent  bearing  lines  were  at  the  points  A  and  IS  ;  while  that 
portion  of  the  journal  included  between  its  perimeter  and  the 
chord  A  B  represents  the  destructive  wedging  force  exerted, 
and  which  had  hitherto  been  one  of  the  obstacles  to  the  con- 
struction of  a  successful  roller  bearing.  By  making  the  rollers 
in  sectional  lengths,  and  so  placing  them  that  they  break  joints, 
intermediate  bearing  lines  ate  created,  as  at  C,  thus  securing 
the  practical  continuity  of  the  bearing  and  reducing  the  wedge 
line  to  the  chord  A  C,  which  is  nearly  coincident  with  the  curve 
of  the  journal. 

The  bearing  is  certainly  simple  in  form,  and  includes  very 
few  parts.  The  tubes  are  of  steel  of  the  best  quality,  and  are 
of  sufhcient  strength  to  resist  crushing. 

The  end  thrust  of  the  axle  is  provided  against  by  receiving 
its  impact  upon  a  steel  ball  seated  in  a  groove  formed  in  the 
head  of  the  journal-box  or  housing,  and  a  corresponding  recess 
in  the  end  of  the  j  )urnal,  so  that  every  movement  of  the  journal 
is  controlled  by  tolling  appliances. 

This  bearing,  which  is  made  by  the  Meneely  Bearing  Com- 
pany, of  West  Troy,  N.  Y.,  has  been  carefully  tested  in  service. 
The  Albany  Railway  has  had  32  of  its  heavy  electric  cars  fitted 
with  these  bearings,  with  results  so  satisfactory  that  10  more 
have  recently  been  added  to  the  number. 


Baltimore  Notes. 


The  arch-work  in  the  Howard  Street  tunnel  of  the  Belt  Rail- 
road, between  the  German  Street  and  Saratoga  Street  shafts, 
has  been  completed.  The  tunnel  is  now  finished  from  Lombard 
Street  to  a  point  north  of  Franklin  Street,  a  distance  of  more 
than  2,700  ft.  Work  is  in  progress  on  the  east  wall  of  the  tun- 
nel south  of  Lombard  Street,  an  opening  having  been  made  at 
the  corner  of  Liberty  and  Lombard.  The  west  wall  from  Lom- 
bard to  Dover  Street  has  been  finished.  When  the  east  wall  is 
built  the  arch  w'll  be  put  on  by  taking  up  the  bed  of  the  street, 
connecting  the  tunnel  with  the  open  cut  south  of  Camden 
Street.  There  are  now  only  five  headings  available  from  the 
ground  work  in  the  main  tunnel,  north  and  south  from  Preston 
Street  shaft,  north  and  south  from  Madison  Street  shaft,  and 
north  from  Franklin  Street.  It  is  expected  to  complete  the 
road  within  the  year.  Representatives  of  foreign  holders  of 
Baltimore  &  Ohio  securities  have  been  inspecting  the  road 
during  the  past  two  days.  They  are  surprised  at  the  large 
amount  of  work  that  has  been  done,  and  speak  with  praise  of 
the  engineering  skill  displayed  in  the  construction  of  the  tun- 
nel. They  speak  approvingly  of  the  strength  and  solidity 
shown  in  every  part  of  the  structure.  Mr.  H.  B.  Reid,  Chief 
Engineer  to  the  contractors,  took  the  party  through  the  tunnel, 
every  detail  of  which   was  carefully  examined. 

The  Central  Railroad  Company  has  awarded  the  contract 
for  the  entire  electrical  equipment  of  its  line  to  Mr.  Davies 
Murdoch,  representing  the  Thompson-Houston  Electric  Com- 
pany. The  contract  for  rails  has  been  given  to  the  Johnson 
Company,  of  Johnstown,  Pa.  The  construction  of  the  road 
will  be  commenced  at  once,  and  it  is  hoped  to  have  it  operated 
in  July.  The  electrical  equipment  contract  includes  motors, 
generators,  and  line  work.  Some  20  motor  cars  will  be  placed 
on  the  road  to  be  run  at  intervals  of  three  minutes.  Each  car 
will  be  supplied  with  two  25  HP.  motors  of  a  new  type,  water- 
proof and  ironclad.  The  speed  will  be  10  miles  an  hour.  Each 
car  will  hold  more  than  too  persons.  The  heaviest  grade  of 
rails— So  lbs.  to  the  yard — has  been  selected.  The  car-stable 
on  East  Preston  Street  will  be  transformed  into  a  power-house. 
The  roof  will  be  raised  and  the  interior  remodelled.  The  wait- 
ing-rooms and  offices  will  occupy  the  front  of  the  building  on 
Preston  Street.  In  the  rear  of  the  apartments  will  be  the  car- 
house  for  storing  cars  not  in  use.  Separate  compartments  will 
be  provided  for  the  generators,  engines,  boilers,  and  coal-bins. 
The  boiler-room  will  contain  three  300-H.P.  boilers.  In  the 
generator-room  there  will  be  one  200  H. P.  generator  and  two 
of  250  H. P.,  the  latter  coupled  together.  In  the  engine-room 
will  be  a  single  250-H.P.  engine  and  a  double  engine,  each 
unit  of  which  will  be  rated  at  250  H.  P.  All  the  engines  are 
compound.  The  arrangement  of  engines  and  generators  is 
made  to  avoid  deliy  in  case  of  accidents  to  the  machinery. 
The  single  engine  will  operate  the  single  generator,  and  the 
coupled  generators  can  be  worked  together  or  singly  by  the 
double  engine,  which  can  be  worked  as  one  or  in  sections.  An 
improved  switch-board  and  lightning  arresters  will  be  included 
in  the  equipment. 

WoRic  on  the  Madison  Avenue  line  of  the  City  Passenger 
Railway  Company  is  advancing  well.  All  the  iron  work  on 
the  west  track  is  completed  from  Druid  Hill  Park  to   Eutaw 
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Street,  and  the  paving  has  been  done  as  far  as  North  Avenue. 
The  west  track  will  be  completed  to  Baltimore  Street,  and  then 
the  east  track  will  be  taken  up.  E.  D.  Smith  &  Son,  the  con- 
tractors, expect  to  build  from  1,500  to  2,000  It.  of  track  a  day 
when  the  weather  is  favorable  and  two  gangs  of  workmen  can 
be  employed.  The  work  on  the  cabling  of  the  Blue  Line,  it  is 
stated,  will  commence  July  1. 

The  Maryland  .Steel  Company  at  Sparrow's  Point  has  estab- 
lished a  code  of  weather  signals,  by  means  of  the  big  steam 
whistle  at  the  iron  ore  furnaces,  so  that  the  residents  of  the 
Point  and  the  farmers  on  Patapsco  Neck  lor  miles  around  can 
be  informed  of  the  probable  condition  of  the  weather  for  the 
next  24  hours.  The  company  receives  the  weather  bulletin 
from  Washington  daily,  and  shortly  after  the  hour  of  noon  the 
whistle  announces  the  probabilities  by  the  following  code  :  One 
long  blast,  fair  weather  ;  two  long  blasts,  rain  or  snow  ;  three 
long  blasts,  local  rain  ;  one  short  blast,  lower  temperature  ; 
two  short  blasts,  higher  temperature  ;  three  short  blasts,  cold 
wave  coming. 

These  signals  are  now  in  operation.  The  system,  it  would 
seem,  might  be  useful  in  other  places. 


A  New  Sight-feed  Lubricator. 


The  illustrations  below  show  a  sight-feed  lubricator  for  loco- 
motive cylinders  made  by  the  Michigan  Lubricator  Company, 
of  Detroit.  Fig.  i  is  a  side  view,  showing  the  manner  of  at- 
tachment to  the  boiler,  and  fig.  2  is  a  front  view.     The  different 


ervoir  ;  it  has  check  valves  at  the  top  of  the  sight  feed  glass  to 
close  automatically  should  the  glass  break  ;  it  has  means  to 
hold  the  valves  off  their  seats  when  it  is  desirable  to  rush  steam 
through  the  glasses  ;  it  employs  neither  external  nor  internal 
equalizing  tubes  ;  it  gives  continuous  equalizing  and  unvarying 
feed  whether  the  throttle-valve  is  open  or  closed  ;  it  feeds  its 
oil  against  continuous  boiler  pressure  ;  finally,  the  glasses  can 
be  easily  and  quickly  renewed. 


General  Notes. 


Fig.   I. 

THE   MICHIGAN   SIGHT-FEED   CYLINDER   LUHRIC.'^TOR. 

parts,  as  designated  by  the  letters  of  reference,  are  as  follows  : 
X,  lock  nut  to  secure  lubricator  to  angle  iron  ;  P,  union  to  con- 
nect pipe  for  admission  of  steam  ;  J  J,  unions  to  connect  oil 
discharge  arms  with  tallow  pipes  ;  E,  filler  plug  ;  N,  steam 
valve  for  boiler  pressure  ;  W,  valve  to  admit  water  from  con- 
denser to  oil  reservoir  ;  S  S  lifting  stems  to  hold  check  valves 
off  their  seats  so  that  glasses  will  fill  automatically  with  water 
of  condensation  ;  O  O,  regulating  feed  valves  ;  C  C,  au.xiliary 
oilers,  entirely  independent  of  lubricator  ;  f  /^,  valves  to  drain 
sight  feed  glasses  ;  G,  valve  to  drain  lubricator  ;  A'  A',  remova- 
ble plugs  or  renewing  or  cleaning  sight-feed  glasses  ;  /,  gage 
glass  ;  D  D,  sight-feed  glasses. 

The  advantages  claimed  for  this  device  are  that  it  has  drain 
valves  at  the  bottom  of  the  sight-feed  glass,  which  will  allow 
the  engineer  to  drain  the  glasses  and  refill  them  with  fresh 
condensation  automatically,  without  first  emptying  the  oil  res- 


The  Duncan  Locomotive  &  Car  Brake  Company  has  been  or- 
ganized in  East  St.  Louis  to  manufacture  brakes  and  other  ap- 
pliances. 

The  Steel  Works  of  the  West  Superior  Iron  &  Steel  Works, 
West  Superior,  Wis.,  are  now  in  operaiion,  having  been  run- 
ning the  conveners  for  some  little  lime.  The  Company  will 
manufacture  Bessemer  steel  plaie  and  structural  shapes.  The 
plant  was  built  by  the  Pittsburgh  Iron  &  Steel  Company,  and 
Mr.  W.  F.  Mattes  has  charge  of  its  operation. 

The  Baldwin  Locomotive  Works,  in  Philadelphia,  have  an 
order  for  21  compound  engines  of  the  Vauclain  type  for  the 
Philadelphia  &  Reading  Railroad. 

The  Barney  &  Smith  Manufacturing  Company,  in  Dayton,  O., 
are  building  1,000  box  cars  for  the  Cleveland,  Columbus,  Cin- 
cinnati &  St.  Louis  Railroad. 

The  Lehigh  Valley  Car  Works,  at  Stemton,  Pa.,  are  building 
1,250  freight  cars  for  the  Central  Rail- 
road of  New  Jersey. 

The  car  works  of  Pennock  Brothers, 
at  Minerva,  O.,  are  building  a  number 
of  coal  cars  for  the  Cleveland  &  Canton 
road. 

The  Brooks  Locomotive  Works  are 
building  20  ten-wheel  locomotives  with 
18  X  24-iii.  cylinders  for  the  Atchison, 
Topeka  &  Santa  Fe  Rai'road. 

Among  recent  orders  placed  with  the 
Baldwin  Locomotive  Works,  in  Phila- 
delphia, are  50  freight  engines  for  the 
Missouri  Pacific  and  25  for  the  Norfolk 
&  Western  Railroad.  It  is  stated  that 
5  of  the  Norfolk  &  Western  engines  are 
to  be  Vauclain  four-cylinder  compounds, 
and  these  engines  are  to  receive  a  care- 
ful test  in  the  service  of  that  road. 

The  Schenectady  Locomotive  Works 
are  building  anew  loundry  100  X  346  ft. 
in  size.  The  building  is  of  iron,  and 
will  be  put  up  by  the  Phenix  Iron  Com- 
pany, The  foundry  will  have  three 
cupolas,  and  will  be  provided  with  a  15- 
ton  Sellers  traveling  crane  with  an  elec- 
tric motor,  and  three  ro  ton  jib  cranes. 
The  building  occupied  for  a  foundry  at 
present  will  be  added  to  the  machine 
shop  as  soon  as  the  new  foundry  is  fin- 
ished. It  is  stated  that  these  works  now 
have  contracts  for  35  two-cylinder  com- 
pound engines  with  the  Pitkin  valve,  intended  for  different 
roads. 

The  Berlin  Iron  Bri  ge  Company,  East  Berlin,  Conn.,  is 
building  a  new  machine  shop  for  the  Worlhington  Hydraulic 
Works,  in  South  Brooklyn,  N.  Y.  The  budding  is  200  X  50 
ft,,  and  will  have  a  Sellers  traveling  crane,  which  will  run  the 
whole  length  of  the  shop. 

The  Long  Island  Railroad  Company  has  ordered  from  the 
Baldwin  Works  10  Forney  engines  for  suburban  business. 
These  engines  will  have  four  cylinders  of  the  Vauclain  type,  g 
in.  and  15  in.  in  diameter  by  20  in.  stroke.  The  driving-wheels 
will  be  51  in.  in  diameter.  The  weight  in  working  order  will 
be  60,000  lbs.,  of  which  about  42.000  lbs.  will  be  carried  on  the 
driving-wheels.  The  boilers  will  be  44  in.  in  diameter,  and  will 
be  built  for  a  working  pressure  of  iSo  lbs. 

T.he  Robert  Poole  &  Sons  Company,  of  Baltimore,  is  en- 
gaged in  some  important  contracts,  and  the  shops  ate  very 
busy.  The  Company  is  furnishing  the  plant  for  the  extension 
of  the  Washington  &  Georgetown  cable  road;  also  that  for  the 
extension  for  the  Baltimore  Traction  Company's  cable  line. 
The  shops  recently  turned  out  some  very  large  gearing  for  the 
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Detroit  Brass  iv:  Copper  Works,  and  are  doing  some  work  for 
the  turrets  of  the  new  battle-ship  Tt.\as. 

TllK  shops  of  Kemetit,  Miles  &  Company,  in  I'hilaiielphia, 
have  recently  completed  a  very  larRC  vertical  and  horizontal 
planing  machine  for  the  Newport  News  Ship  Huililinn  Com- 
pany. In  this  machine  the  ciittinK  tools  have  a  vertical  move- 
ment of  21  ft.  and  a  horizontal  movementof  23  ft.  It  is  intend- 
ed for  planing  steel  plates,  and  occupies  a  floor  space  of  30  X 
40  ft.,  and  is  33  fi.  high  from  ihe  cround  to  the  apex.  The 
same  firm  recentlv  built  for  the  Newport  News  Company  a 
lathe  which  will  swini;  to  fi.  6  in.  in  di.imcter  and  40  ft.  between 
centers.  This  tool  is  to  be  used  for  turning  large  shafts  and 
cranks.  They  are  also  building  a  set  of  rolls  for  the  same  yard, 
which  will  be  capable  of  bending  plates  32  ft.  long  and  i  '4  in. 
thick. 

Thi!  Gould  Coupler  Company  has  had  plans  prepared  for 
new  and  extensive  shops  at  the  new  town  of  Depew.  near 
Buffalo.  The  Compiny  intends  to  have  one  of  the  largest 
malleable  iron  plants  in  existence.  The  foundry  will  be  660 
ft.  X  82  ft.  ;  the  annealing  room  520  X  82  ft.,  and  there  will 
be  a  number  of  smaller  building's,  iwcluding  pattern  j.hop,  ma- 
chine shop,  engine  room,  etc.  The  buildings  will  be  of  biick 
with  slate  roofs.  The  Company  has  secured  about  50  acres  cf 
land. 

The  Union  Iron  Works,  Sin  Fran(i«co,  recently  launched  a 
light-ship  with  steel  frames  planked  with  Oregon  pine,  sheathed 
with  oak,  and  coppered.  She  is  112  ft.  long,  27  ft.  S  in.  beam, 
and  12  ft.  S  in.  in  depth,  and  is  very  strongly  built. 

The  Cooke  Locomotive  Works,  Paterson,  N.  J.,  have  rf- 
ceived  a  large  order  for  new  locomotives  for  the  Louisville  & 
Nashville  Railroad. 

The  Pittsburgh  Locomotive  Works  have  recently  built  a 
number  of  engines  for  the  Manhattan  Elevated  in  New  York. 
They  are  building  several  heavy  passenger  engines  for  the  Pitts- 
burgh &  Lake  Erie  Railroad. 

The  Safety  Car  Heating  &  Lighting  Company  has  recently 
equipped  with  iis  healing  systems  50  cars  on  the  New  York, 
Lake  Erie  &  Western  ;  20  on  the  Central  Railroad  of  New  Jer- 
sey, and  25  for  the  Wagner  Palace  Car  Company. 

The  Dickson  Manufacturing  Companv,  Srranton,  Pa.,  is 
building  4  consolidation  engines  foi  the  New  York.  Ontario  & 
Western,  and  8  for  the  Delaware.  Lackawanna  S:  Western  Rail- 
road. 

The  Rhode  Island  Locomotive  Works,  in  ProviJence,  R.  I.. 
are  building  27  passenger  and  7  freight  engines  for  the  Bos- 
ton &  Albany,  and  13  passenger  engines  lor  the  New  York. 
New  Haven  Ot  Hartford.  They  have  also  orders  on  hand  for 
the  Wabash  and  the  Union  Pacific. 

The  first  large  steamer  built  by  the  Newport  News  Ship 
Building  Company  was  launched  from  that  Company's  yard 
March  16.  The  ship  is  built  for  the  Southern  Pacific  Com- 
pany, and  is  named  El  Smi.  She  is  an  iron  ship.  3S0  ft.  long 
at  the  water-line,  406  ft.  over  all,  48  ft.  beam,  and  39  ft.  depth 
of  hold.  She  has  a  single  propeller  driven  by  a  vertical  triple- 
expansion  engine,  with  cylinders  32  in.,  52  in,,  and  84  in.  in 
diameter  and  54  in.  stroke,  and  furnished  with  steam  by  three 
douhle-ended  cylindric.il  boilers,  each  having  six  corrugated 
furnaces. 

The  William  Cramp  &  Sons  Ship  &  Engine  Building  Com- 
pany in  Philadelphia,  is  adding  to  its  works  the  necessary 
tools  for  assembling  and  finishing  guns  up  to  and  including 
5  in.  caliber.      Projectiles  will  also  be  manufactured. 

The  Union  Iron  Works,  San  Francisco,  are  building  a  new 
steamer  for  the  Pacific  Mail  Steamship  Company.  This  vessel 
is  345  ft.  long  over  all,  45  ft.  beam,  and  27i  ft  depth  of  hold. 
She  will  have  a  triple-expansion  engine  and  si.\  steel  boilers, 
each  12  ft.  in  diameter  and  iii  ft.  long,  built  for  160  lbs.  work- 
ing pressure. 

The  Erie  Car  Works,  Erie,  Pa.,  are  at  work  on  orders  for 
500  hopper  bottom  gondolas  and  600  box  cars. 

The  Harrisburg  (Pa.)  Foundry  &  Marhin^  Company  has  just 
closed  a  contract  to  equip  the  new  power  station  of  the  Wilkes- 
barre  is:  Wyoming  Valley  Traction  Company,  at  Wilkesbarre, 
Pa.,  with  an  entire  outfit  of  engines,  boilers,  etc. 

The  Pittsburgh  Locomotive  Works  have  begun  the  erection 
of  a  new  machine  shop.  It  will  be  bu'lt  of  brick,  ivith  iron 
framework,  and  will  be  365  X  125  f'.  They  are  also  building 
a  blacksmith  shop,  365  X  too  ft.,  with  an  8o-tt.  wing,  which 
will  be  used  for  a  h»romer  shop, 


The  Harlan  &  Hollingsworth  Company,  Wilmington,  Del., 
is  building  25  passenger  cars  for  the  Illinois  Central  Railroad. 

The  Huyett  &  Smith  Manufacturing  Company,  of  Detroit, 
recently  put  one  of  their  hot-blast  apparatus  into  the  Chicago 
&  Grand  Trunk  shops  at  Fort  Gratiot,  Mich.     The  apparatus 
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used  has  a  72-iii.  fan,  and  is  capable  of  delivering  60,000  cub.  ft. 
of  air  per  minute  ;  the  fan  is  run  by  a  vertical  high  speed  en- 
gine directly  attached.  The  main  shop  is  90  X  400  ft,,  and  the 
heated  air  is  forced  directly  into  one  end  of  the  room.  The 
plan  has  proved  an  entire  success.  In  this  case  no  pipes  are 
used  to  distribute  the  air,  thus  saving  a  considerable  expense. 


A  New  Saw. 


The  accompanying  cut  shows  a  new  double  rip  and  cross-cut 
saw,  designed  for  edging,  ripping,  and  cross-cutting,  and  espe- 
cially intended  for  pattern  making  and  other  close  and  accurate 
work.  The  tool  can  be  quickly  changed  to  suit  the  work 
wanted,  and  it  is  very  simp.e  in  construction. 

The  column  is  one  entire  casting,  with  the  saw  mandrel  ar- 
ranged to  revolve  around  a  common  center  inside  the  column, 
so  that  when  the  ripping  saw  is  above  the  table,  the  cutoff  saw 


IMPROVED   DOUBLE-RIP  AND  CROSS-CUT  SAW. 

is  below  the  table,  and  for  grooving,  either  saw  can  be  brought 
above  the  table  according  to  the  depth  of  groove  to  be  cut. 

The  table  is  of  iron,  made  in  two  sections,  boih  seciions 
planed  perfectly  true,  and  the  one  at  the  left  of  the  saw  made 
to  work  back  an.1  forth  on  rollers,  for  edging  or  cross-cutting. 
There  are  two  miier  fences  for  cutting  right  and  left,  and  one 
ripping  fence,  all  accurately  fitted  10  the  table  and  in  line  with 
the  saw. 

The  mandrels  are  of  the  best  quality  of  steel,  running  in 
self-oiling  boxes  lined  with  Babbitt,  and  driven  from  a  counter- 
shaft placed  clear  of  the  column,  a  decided  improvement. 

This  is  a  very  useful  and  convenient  tool  It  has  been  de- 
signed and  built  by  the  Egan  Company,  Nos.  194-214  West 
Front  Street,  Cincinnati. 
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The  Caldwell  Car- Window  Balance. 


Most  travelers  are  well  aware,  by  painful  experience,  that 
the  old-fashioned  car  window  is  a  troublesome  and  very  imper- 
fect device,  to  which  are  due  much  annoyance  and  a  frightful 
amount  of  profanity.     An  arrangement  which  will  permit  the 


Fig.    I. 


sash  to  move  up  and  down  freely,  and  will  hold  it  at  any  point 
desired,  will  be  thoroughly  appreciated  by  the  wayfarer  and 
will  prevent  much  unreportable  language. 

The  accompanying  illustrations  show  a  device  which,  it  is 
claimed,  will  do  this  ;  and  the  claim  is  supported  by  several 
years'  snccessful  use.     Fig.  1  is  a  perspective  view  of  this  bal- 


THE   CALDWKLL   C.'VR-WI.NDOW    BALANCE. 

ance  ;  fig.  2  is  a  section  ;  fig.  3  shows  the  case  with  the  spring 
removed  ;  figs.  5  and  6  show  the  details  of  the  case. 

In  this  device  a  coiled  steel  clock  spring  sustains  the  weight 
of  the  sash,  giving  a  steady  and  noiseless  motion,  while  Ihe 
working  is  more  even  and  smooth  than  that  of  a  weighted  sash. 
The  spring  is  connected  to  the  sash  by  a  ribbon  of  aluminum- 
bronze,  of  great  strength  and  durability,  as  this  alloy  does  not 
corrode.  The  balance  only  requires  a  plain  frame,  without 
boxes  or  pockets.  A  set-screw  in  the  face  plate  serves  to  ad- 
just the  balance  for  a  variation  in  the  weight  of  the  sash.  The 
construction  is  simple,  and  will  be  readily  understood  from  the 
drawings. 

This  balance  is  made  by  the  Caldwell  Manufacturing  Com- 
pany, of  Rochester,  N.  Y. ,  and  is  in  daily  successful  use. 


Strength  of  Cast  Iron. 


The  iron  made  in  the  old  charcoal  furnaces  of  the  Salisbury 
District  in  Northwestern  Connecticut  has  for  many  years  been 
noted  for  its  strength.  The  Landon  Iron  Company,  which 
owns  the  furnace  at  Chapinville,  Conn.,  has  recently  been 
making  experiments  with  a  view  of  still  further  irrproving  the 
quality.  One  siep  taken  has  been  to  calcine  the  ore  in  kilns 
before  its  reduction  in  the  blast  furnace.  A  number  of  tests 
made  of  pig  iron  from  this  calcined  ore  have  given  a  tensile 
strength  of  from  34,761  to  41,882  lbs.  per  square  inch,  the  sam- 
ples being  broken  in  a  Riehle  Brothers  testing  machine.     This 


iron  is  sharp  grained,  and  in  casting  wheels  gives  a  hard  and 
dense  chill,  while  the  plates  are  more  elastic  than  when  the 
iion  is  made  from  uncalcined  ore. 


An  Automatic  Numbering  Machine. 


T;iE  small  illustration  given  herewith  shows  an  exceedingly 
convenient  automatic  numbering  machine,  which  is  made  by 
the  Bates  Manufacturing  Company,  of  New  York,  and  which 
can  be  used  for  a  number  of  purposes,  such  as  numbering  rail- 
road tickets,  documents,  or  for  any  other  purpose  where  con- 
secutive numbering  is  desired.  The  machine  is  very  small  and 
light,  weighing  only  about  14  oz.;  works  quickly  and  with  but 
littie  friction,  and  yet  is  strong  and  able  to  stand  a  large  amount 
of  work.  It  is  automatic  in  its  operation,  and  requires  no 
further  attention  than  to  set  the  indicator  dial  in  the  front 
at  the  proper  point.  As  shown  by  the  face  in  the  engraving, 
it  can  be  arranged  to  number 
consecutively,  to  number  in 
duplicate  or  to  repeat  the  same 
number,  in  all  cases  working 
automatically  and  without  at- 
tention. Durability  is  secured 
by  making  the  ratchets  solid  in 
each  disk.  They  are  milled 
upon  their  inner  edges,  and 
therefore  present  a  wearing  sur- 
face equal  to  the  width  of  the 
wheel. 

The  inking  attachment  is 
convenient,  and  does  not  re- 
quire frequent  renewal.  The 
machine  has  a  gauge-plate  by 
which  accurate  alignment  can 
be  secured. 

It  is  made  in  different  sizes 
with  from  4  to  7  wheels.  The 
largest  size  numbers  consecu- 
tively from  I  to  9,999,999. 
When  numbers  in  series  are 
required,  letters  instead  of  fig- 
ures can  be  engraved  upon  Ihe 
last  wheel,  and  so  arranged  as 
to  change  automatically  when 
the  numerical  limit  of  the  ma- 
chine is  reached.  It  is  made 
with  different  sizes  and  styles 

of  figures,  and  has  the  advantage  of  being  lower  in  price  than 
any  machine  of  the  kind  yet  placed  in  the  market. 

Some  use  of  this  machine  upon  the  editorial  desk  shows  that 
the  claims  of  the  manufacturers  are  well  founded  as  to  ils  con- 
venience, handiness.  and  certainty  of  action. 


THE    BATES    AUTOMATIC 
XU.MBERIXG   MACHINE. 


Standard  Couplers. 


The  Committee— Messrs.  John  S.  Lentz,  J.  M.  Wallis,  and 
G.  W.  Rhodes— appointed  by  the  Master  Car-Builders'  Asso- 
ciation, have  considered  it  desirable  to  issue  ihe  following  cir- 
cular to  all  manufacturers  of  vertical-plane  couplers  tor  the 
purpose  of  securing  uniformity  in  M.  C.  B.  standards,  and  to 
determine  a  standard  of  excellence  in  material  and  design. 

"  For  Ihe  accurate  determination  of  ihe  contour  lines,  the 
gauges  now  made  by  the  Pratt  &  Whitney  Company  will  be 
used.  These  gauges  have  been  determined  by  the  Executive 
Committee  ;  in  pursuance  of  the  action  of  the  Convention  and 
the  instructions  transmitted  by  the  Convention  to  the  Commit- 
tee, the  standards  of  length,  thickness,  and  other  dimensions 
adopted  by  the  M.  C.  B.  Association,  and  illustrated  in  the  an- 
nouncement from  the  Executive  Committee  under  date  of 
August  I,  1891.  must  be  strictly  conformed  to.  The  Commitlee 
further  recommends  the  pocket  or  U-shaped  fastening  in  lieu 
of  the  tail-bolt.  The  Committee  further  proposes  the  following 
specifications  for  the  M.  C.  B.  draw-bars  : 

"  I.  Weight.  Draw-bars,  including  knuckles  and  locking 
attachments,  should  weigh  210  lbs.  or  less  ;  they  must  nol  weigh 
over  220  lbs. 

"  2.  All  drop  tests  will  be  made  on  a  solid  masonry  founda- 
tion. The  knuckle  of  the  bar  to  be  lested  will  be  in  its  closed 
locked  position.  The  bottom  of  the  drop  will  be  flat  so  as  to 
represent  the  blow  from  an  opposing  closed  M.  C.  B.  bar. 

"  3.  Pulling  test.  Draw-bars  must  be  constructed  so  that 
when  subjected  to  a  pulling  test,  they  will  stand  not  less  than 
100.000  lbs.  In  view  of  the  rebound  draft  rigging  is  subjected 
to  after  an  emergency  application  of  brakes,  the  Committee 
will  consider  increasing  this  limit  to  110,000  lbs. 
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"  4.  Drop  test.  Draw  bars  should  stand  the  following  drop 
test  :  WeiRht  of  drop.  1,640  lbs.;  3  b'ovvs  at  10  ft.:  2  blows  at 
15  fl.  The  draw-bar  or  knuckle  must  break  into  two  or  more 
pieces  before  it  is  considered  to  hav.:  (ailed  under  this  test. 
The  cracking  of  the  parts  will  not  be  considered  as  a  failure. 

"  ;.  In  subjecting  bars  to  tests  3  and  4,  the  draw-bars  and 
knuckles  will  be  considered  separately — that  is,  a  failure  of  one 
will  not  condemn  the  other. 

"  These  specifications  are  not  supposed  to  be  entirely  accu- 
rate, but  they  are  offered  by  the  Committee  as  a  step  in  the 
direction  of  adopting  specifications  which  will  make  a  standard 
of  excellence  in  M.  C.  B.  couplers." 


The  Young  Reversible  Nut-Lock. 

The  drawings  given  herewith  show  a  new  type  of  nutlock 
devised  by  Mr.  Levi  H.  Young,  of  the  St.  John  Bolt  &  Nut 
Companv,  at  St.  John,  N.  B.  Fig.  I  shows  a  rail  joint  with 
these  nut-locks  ;  fig.  2  is  a  view  of  a  track-bolt  with  the  lock 
attached,  and  fig.  3  is  a  separate  view  of  the  lock  itself. 

This  nut-lock  is  based  upon  the  principle  that  an  outside 
lock,  which  will  tend  naturally  to  tighten  itself  continually,  is 
the  true  form,  especially  for  a  rail-joint.  The  spring  lock 
placed  under  the  bolt,  it  is  claimed,  has  a  contrary  tendency, 
and  whatever  force  may  be  e.xerted  by  its  spring  will  be  added 
to  the  other  forces  whi^h  tend  constantly  to  work  the  nut  loose 
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and  to  injure  the  thread.  The  Young  lock  is  so  arranged  that 
the  force  of  gravity  will  continually  tend  to  tighten  it  up,  as  the 
constant  jarring  and  movement  of  the  rail  is  felt.  The  lock 
being  left  in  the  position  shown  in  fig.  i,  the  force  of  gravity 
would  act  to  throw  the  heavv  end  downward — that  is.  to  screw 
it  up  tighter  and  lighter.  This  claim  seems  to  be  well  founded, 
as  will  readily  be  seen  from  an  examination  of  the  device.  The 
lock  is  made  of  a  thickness  equal  to  3A  or  4^  limes  the  p'tch  of 
the  thread,  so  that  when  screwed  up  on  the  bolt  it  can  always 
be  made  to  come  into  the  pisition  in  which  the  advantage 
gained  by  gravity  will  come  into  play.  If,  when  screwed  up 
on  the  bolt,  it  should  come  into  the  position  in  which  it  would 
tend  to  turn  off  instead  of  on.  it  is  simply  necessary  to  take  il 
off  and  reverse  it,  changing  the  position  of  the  heavy  side  iSo°. 
It  can  be  app'ied  to  anv  rail-joint,  with  bolls  having  the  usual 
standard  thread,  without  removing  the  nuls,  and,  as  can  be 
seen  (rom  its  construction,  it  can  be  made  as  cheaply  in  large 
quantities  as  any  ordinary  nui-lock. 

It  may  be  said,  in  effect,  that  this  lock  is  an  ordinary  jam- 
nut  with  the  addition  of  ihe  extra  weight,  which  not  only  pre- 
vents it  from  turning  backward,  but  operates  continually  to 
turn  it  up  and  take  up  any  slacK  which  may  result  from  wear. 

This  nut-lock  has  been  subjected  for  "lome  time  to  the  lest  of 
actual  use.  About  150,000  have  been  in  use  on  the  Intercolo- 
nial Railway  for  over  a  year,  and  ihe  Chief  Engineer  of  that 
road,  Mr.  CoUingwood  Schreiber,  states  that  it  is  serving  its 
purpose  very  satisfactorily,  and  that  he  regards  it  as  one  of  the 
best  nut-locks  ever  brought  to  his  notice.  It  has  also  been  in 
use  with  very  satisfactory  results  on  the  Canada  Atlantic,  the 
Nova  Scotia  Central,  the  New  Brunswick  Railroad,  and  on  the 
Canadian  Pacific  in  the  Montreal  yards.  In  the  latter  position 
the  Yardmaster  stated  that  a  number  of  different  devices  have 
been  tried,  but  that  all  required  constant  aitenlion  until  this 
was  introduced.     It  has  also  been  in  use  on  the  Central  Ver- 


mont and  on  the  New  York  &  New  England  experimentally 
with  equally  favorable  results.  It  is  now  on  trial  on  the  New 
York  Central  &  Hudson  River  Railroad  and  the  Manhattan 
Elcv.iie<l.  On  the  former  line  it  has  been  placed  where  there 
is  an  exceedingly  heavy  traffic,  and  the  Supervisor  in  charge  of 
the  Grand  Central  Yard  reports  very  strongly  in  its  favor. 

There  seems  to  be  no  doubt  that  this  is  an  excellent  device, 
and  it  is  especially  well  adapted  to  use  on  a  rail-joint. 


PERSONALS. 


CoLONKi.  Thomas  Cogsweli.  has  been  appointed  Railroad 
Commissioner  of  New  Hampshire. 

George  H.  Coryell  has  resigned  his  position  with  the  West 
Virginia  Central  &  Pittsburgh  Railroad,  and  has  opened  an 
office  as  Consulting  Engineer  in  Washington. 

Jacob  W.  Miller,  formerly  General  Manager  of  the  New 
York,  Providence  &  Boston  Railroad,  has  been  elected  Second 
Vice-President  of  the  New  York,  New  Haven  &  Hartford  Com- 
pany. 

William  Kirkby,  of  Toledo,  has  been  appointed  Railroad 
Commissioner  of  Ohio.  He  was  at  one  time  a  conductor,  and 
later  Yardmaster  on  the  Lake  Shore  &  Michigan  Southern 
-Railroad. 

James  E.  Greensmith  has  been  appointed  General  Manager 
of  the  Portland  Company  at  Portland,  Me.  Mr.  Greensmilh 
was  recently  with  the  Pond  Machine  Works,  but  was  formerly 
for  a  number  of  years  with  the  late  William  Mason  at  Taunton. 

William  Voss,  recently  Master  Car  Builder  of  the  Burling- 
ton, Cedar  Rapids  &  Northern  Railroad,  has  been  appointed 
Superintendent  of  the  works  of  the  Barney  &  Smith  Manufac- 
turing Company  at  Dayton,  O. 

Alexander  Mitchell  has  been  appointed  Superintendent 
of  Motive  Power  and  Equipment  for  the  Eastern  and  Northern 
Divisions  of  the  Philadelphia  &  Reading  Lines.  These  divi- 
sions include  the  Lehigh  Valley  Railroad,  upon  which  Mr. 
Mitchell  has  served  for  some  years  as  Master  Mechanic. 

Timothy  Hopkins  has  resigned  his  position  as  Treasurer  of 
the  Southern  Pacific  Company.  Mr.  Hopkins  has  presented 
his  large  library  of  books  on  railroad  topics  to  the  Stanford 
University,  accompanying  this  gift  with  another  of  a  large  sum 
of  money  for  the  purpose  of  making  a  complete  library,  which 
shall  include,  if  possible,  all  the  books  on  railroads  ever  pub- 
lished. 

• 

OBITUARY. 


Ario  Pardee  died  suddenly  at  Rock  Ledge.  Fla.,  March  26, 
aged  Si  years.  He  was  born  in  Nassau,  N.  Y.,  studied  en- 
gineering, and  at  an  early  age  became  engaged  with  the  late 
Judge  Asa  Packer.  Under  his  direction  Mr.  Pardee  was  en- 
gaged for  a  number  of  years  in  surveys  for  railroads  in  the 
anihracite  region  in  Pennsylvania,  The  Beaver  Meadow  Rail- 
road, now  part  of  the  Lehigh  Valley,  was  built  under  his  charge, 
and  a  number  of  short  branches  were  located  and  constructed 
bv  him.  He  also  laid  out  the  town  of  Hazleton.  Pa.,  about  1S40. 
He  was  placed  in  charge  of  several  coal  mines  near  Hazleton, 
and  he  afterward  invested  largely  in  coal  mines,  gradually  be- 
coming a  large  owner  and  operator,  and  accumulating  a  great 
fortune.  In  addition  to  his  coal  mines,  he  was  interested  in 
the  blast  furnaces  at  Stanhope,  N.  J.,  the  car  shops  at  Watson- 
lown.  Pa.,  and  some  other  manufacturing  enterprises. 

Mr.  Pardee  presented  Lafayette  College  at  Easton,  Pa.,  with 
the  hall  bearing  his  name — a  building  erected  at  a  cost  of 
§350,000 — and  substquently  rebuilt  it  when  it  was  damaged  by 
fire.  It  is  understood  that  he  has  left  a  considerable  sum  of 
money  to  the  same  college. 

Major  H.  Wadsworth  Clarke,  who  died  In  Syracuse, 
N,  Y.,  February  26,  aged  54  years,  was  born  in  Harford.  Pa.. 
but  at  an  early  age  removed  to  New  York  Slate,  He  received 
a  careful  training  as  an  engineer,  and  when  still  a  young  man 
entered  the  otTice  of  the  Citv  Surveyor  of  Syracuse,  and  served 
there  as  assistant  until  1S61,  when  he  entered  the  Army, 
serving  in  a  New  York  regiment,  in  which  he  rose  to  the  rank 
of  Captain.  After  the  war  he  was  appointed  City  Surveyor 
of  Syracuse,  and  served  as  such  for  five  years.  After  leaving 
that  position,  he  continued  lo  practise  his  profession,  and  from 
1S77-S6  was  in  charge  of  the  surveys  of  the  State  boundary-line 
between  New  York  and  Pennsylvania.  In  iSSq  he  again  be- 
came Citv  Engineer,  but  a  year  later  was  forced  to  resign  by 
ill  health,'  which  prevented  him  from  undertaking  further  work. 
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As  an  engineer  Mr.  Clarke  held  high  rank.  He  was  for  a  num- 
ber of  years  a  member  of  the  American  Society  of  Civil  En- 
gineers, and  was  also  a  prominent  member  of  the  American 
Meteorological  Society.  He  was  also  Secretary  of  the  Onon- 
daga Historical  Society  and  a  prominent  member  of  other  local 
associations.  He  was  naturally  a  very  energetic  man,  and  felt 
severely  the  long  illness  from  which  he  suffered. 


General  George  Stark,  who  died  in  Nashua,  N.  H.,  April 
13,  aged  69  years,  was  born  in  Manchester,  N.  H.,  and  was  a 
descendant  of  the  famous  General  John  Stark,  of  Bennington. 
He  began  work  as  a  civil  engineer  at  an  early  age,  and  was  em- 
ployed in  the  construction  of  the  Nashua  &  Lowell,  the  Con- 
cord, the  Boston.  Concord  &  Montreal,  and  the  Stony  Brook 
roads,  and  in  the  surveys  of  the  Vermont  Central  and  portions 
of  the  Old  Colony  Raiiroid.  In  1849  he  was  appointed  Super- 
intendent of  the  Nashua  &  Lowell,  and  three  years  later  became 
Superintendent  of  the  Hudson  River  Railroad.  In  1S57  he 
went  back  to  the  Nashua  &  Lowell,  and  afterward  was  appointed 
to  the  same  position  on  the  Boston  &  Lowell.  When  the  two 
roads  were  practically  united  he  operated  them  as  Manager 
under  the  joint  agreement,  and  continued  in  that  position  until 
the  agreement  was  terminated.  Subsequently  he  was  one  of 
the  committee  which  reorganized  the  Northern  Pacific  after  the 
failure  of  1S73.  and  for  a  time  he  was  Vice  Piesident  and  Gen- 
eral Manager  ol  that  road.  For  some  years  past  he  has  retired 
from  active  work.  General  Stark  was  a  prominent  figure  in 
railroad  and  political  circles  in  New  England  for  many  years, 
and  it  was  under  his  charge  that  the  Boston  &  Lowell  became 
one  of  the  important  B  iston  lines.  He  served  several  terms 
in  the  New  Hampshire  Legislature,  and  was  a  candidate  for 
Governor  of  that  State  in  1S61. 


PROCEEDINGS   OF   SOCIETIES. 


National  Conference  of  Railroad  Commissioners.— The 
fourth  annual  Conference  of  Railroad  Commissioners  met  at 
the  rooms  of  the  Interstate  Commerce  Commission,  in  Wash- 
ington, April  13.  Commissioner  E.  P.  Jarvey,  of  South  Caro- 
lina, was  chosen  Chairman. 

At  the  first  session  reports  were  presented  by  the  Commit- 
tees on  Railroad  Accounting  and  on  Reasonable  Rates.  The 
latter  recommended  amendments  to  the  Interstate  Commerce 
Act  providing  for  the  trial  of  cases  in  Court  on  the  evidence 
introduced  before  the  Commission,  in  cases  where  appeals  may 
be  taken  from  the  decisions  of  that  body  as  to  reasonabi-  rates. 

At  the  afternoon  session  the  Committee  en  Use  of  Private 
Cars  reported,  recommending  the  restriction  of  mileage  on  pri- 
vate cars  to  a  reasonable  payment  for  their  use  when  loaded  ; 
no  mileage  to  be  allowed  for  returning  empty  cars,  and  no  dis- 
crimination to  be  made  against  shippers  of  any  class  of  freight 
who  do  not  furnish  their  own  cars,  railroad  companies  to  be  re- 
quired to  furnish  them  with  cars  as  needed. 

On  the  second  day  the  reports  of  the  Committees  on  Legisla- 
tion and  on  Safety  Appliances  were  read  and  discussed.  There 
was  also  a  long  discussion  of  ihe  report  on  Uniform  Accounts, 
read  on  the  first  day.  It  was  decided  to  advise  Federal  Legis- 
lation on  Safety  Appliances. 


American  Society  of  Civil  Engineers.  — At  the  regular 
meeting  in  New  York.  April  6,  a  paper  was  read  by  Mr.  Wil- 
lard  Beahan  on  the  Main  Intercepting  Sewer  in  Brooklyn,  spe- 
cial explanations  and  diagrams  being  presented.  The  paper 
included  a  consideration  of  the  methods  of  tunneling  in  general 
use,  and  a  description  of  the  pilot  system  adopted  in  the  work 
described.  A  written  discussion  by  Mr.  A.  F.  Sears  was  read, 
and  there  was  a  verbal  discussion  by  a  number  of  the  members 
present. 

It  was  announced  that  the  Directors  had  fixed  upon  the 
Hygeia  Hotel,  at  Old  Point  Comfort.  Va.,  as  the  place  to  hold 
the  Annual  Convention,  which  will  begin  on  June  8. 

The  following  elections  were  announced  : 

Membirs  :  E.  H.  Beckler,  Helena.  Mont.  ;  Edward  Mohun. 
Victoria.  B.  C.  ;  S.  Tomlinson.  Bombay.  India. 

Associate  Members  :  John  S.  Elliott.  Jamaica,  West  Indies; 
William  C.  Hawley.  Chicago,  HI.  ;  Walter  G.  Kilpatrick.  Nash- 
ville, Tenn.  ;  Edwin  Mitchell,  Chambersburg,  Va.  ;  Walter  F. 
Whittemore,  Hoboken,  N.  J. 


American  Railroad  Association. — The  spring  meeting  was 
held  in  New  York,  April  13.  The  Secretary  reported  an  in- 
crease in  the  membership  of  the  Association. 

The  first  business  was  the  annual  address  of  the  President, 
Mr.  H.  S.  Haines,  which  is  referred  to  upon  another  page 

The  Committee  on  Car  Service  made  a  report  recommend- 


ing the  adoption  for  one  year  of  a  charge  ol  one-half  cent  a 
mile,  and  six  cents  a  day  for  the  use  of  freight  cars.  This 
called  out  much  discussion,  and  action  upon  the  report  was 
finally  postponed  to  the  next  meeting. 

The  Committee  on  Train  Rules  reported  that  they  had  not 
received  sufficient  encouragement  from  correspondents  to 
recommend  any  action  on  the  adoption  of  the  24liour  system 
A  number  of  suggestions  have  been  received  on  the  Standard 
Code  of  Rules,  but  no  report  was  made.  It  is  proposed,  how- 
ever, to  hold  a  special  session  of  the  Association  in  Chicago 
this  summer,  to  be  devoted  to  considering  train  rules  and 
signals. 

The  Committee  on  Safety  Appliances  made  a  report  on  Power 
Brakes,  substantially  recommending  that  all  new  locomotives 
and  cars  built  for  freight  service  should  be  fitted  with  such 
brakes,  and  all  locomotives  with  driver  brakes.  This  Com- 
mittee also  repotted  that  there  are  now  about  135,000  freight 
cars  in  servics  fitted  with  the  M.  C.  B.  type  of  coupler,  and 
about  27  000  more  under  construction,  which  will  have  the 
same  coupler. 

The  following  officers  were  elected  ;  President,  H.  S. 
Haines  ;  First  Vice-President.  Lucius  Tuttle  ;  Second  Vice- 
President,  E.  B.  Thomas  ;  Members  of  Executive  Committee, 
H.  F.  Royce  and  Joseph  Ramsay,  Jr. 


American  Society  of  Mechanical  Engineers. — The  mem- 

hets  who  jnin  in  the  trip  to  the  California  meeting  will  leave 
New  York  on  .May  4  by  special  train,  and  will  reach  San  Fran- 
cisco May  16,  stops  being  made  at  Niagara,  Chicago,  Manitou 
Springs,  Canon  City.  Salt  Lake  and  Monterey. 

The  excursions  after  the  meeting  will  include  trips  to  Los 
Angeles  and  Souihern  California,  to  Oregon,  and  to  Oregon, 
Washington  and  the  Yellowstone  Park. 

.\  number  of  good  papers  are  announced  for  the  meeting. 


Boston  Society  of  Civil  Engineers. — At  the  annual  meet- 
ing, in  Boston,  March  16,  the  reports  showed  a  total  of  290 
members,  with  the  treasury  in  good  condition. 

The  following  officers  were  elected  for  the  year;  President, 
Henry  Manley  ;  Vice-President,  A.  F.  Noyes  ;  Secretary,  S.  E. 
Tinkham  ;  Treasurer,  E.  W.  Howe  ;  Librarian,  F.  W.  Hodg- 
don  ;   Director,  Frederick  Brooks. 

After  the  business  had  been  disposed  of,  Mr.  Thomas  C. 
Clarke  made  an  address  on  Progress  in  Bridge  Building,  with 
special  reference  to  deep  foundations  and  long  spans.  His  re- 
marks were  illustrated  with  views  of  a  number  of  notable 
bridges. 

Western  Railroad  Club.— At  the  regular  meeting,  in  Chica- 
go, March  15,  there  was  an  extended  discussion  on  Mr.  For- 
syth's paper  on  the  Strength  of  M.  C.  B.  Couplers. 

The  rest  of  the  meeting  was  devoted  to  discussing  amend- 
ments proposed  to  the  Rules  of  Interchange.  A  number  were 
reported  by  the  Committee,  and  nearly  all  of  them  were  ap- 
proved after  discussion.  Among  the  amendments  were  a  gen- 
eral revision  of  ihe  rules  concerning  Brakes  and  Draw  Bars  ; 
Changes  in  the  Pr'ces  of  Wheels,  A.xles  and  Couplers.  The 
discussion  was  to  be  continued  at  the  next  meeting. 


Central  Railroad  Club — At  the  regular  meeting  in  Buffalo, 
March  23,  the  Committee  on  Steel  Trucks  reported  that  these 
trucks  have  not  been  in  use  long  enough  to  determine  their  weak 
points  and  their  cost  of  maintenance,  and  recommended  a  fur- 
ther trial.     This  was  discussed  at  some  length. 

A  number  of  proposed  amendments  to  the  Rules  of  Inter- 
change were  discussed,  but  nj  final  conclusion  was  reached. 
\  committee  was  appointed  to  confer  with  the  Superintendents' 
Association  and  discuss  some  means  of  facilitating  movement 
of  cars  employed  in  local  freight. 


Engineers'  Club  of  Philadelphia. — At  the  regular  meeting, 
March  ig,  Mr.  Arthur  Falkenau  presented  a  paper  on  the  Cost 
of  Power  in  Mexico,  and  in  some  Western  mining  regions. 
He  referred  to  the  high  cost  of  fuel  and  other  supplies,  and  said 
that  in  Mexico  labor  was  so  cheap  and  fuel  so  dear  that  there 
was  little  to  be  gained  by  introducing  improved  machinery. 

Mr.  Paul  A.  N.  Winand  read  a  paper  on  the  Cost  of  Power 
in  Using  Internal  Combustion  Engines.  This  was  followed  by 
a  short  discussion. 

The  Secretary  read  for  Mr.  Alan  N.  Lukens  a  paper  on  Cost  of 
Errors  in  Transmission  of  Power,  in  which  he  cited  numerous 
instances  of  erroneous  transmission  which  had  come  under  his 
observation.  In  summing  up  the  evils  of  erroneous  transmis- 
sion, he  said,  there  were  to  be  noticed,  first,  the  alignment  of 
the  shafting,  the  spacing  of  hangers  and  pulleys  ;  second,  the 
adjustment  of  the  bearings,  the  size  of  the  pulleys,  and  the  ten- 
sion of  the  belts.     All  these  add  to  the  power  required,  and 
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therefore  cost  money,  as  well  as  requiring  extra  lime  and  labor, 
to  keep  them  in  anylhinp;  like  gooa  order,  and  time  is  money, 
as  every  one  knows. 

Tnis  paper  was  discussed  at  some  length. 

At  the  regular  meelinR.  April  2,  the  following  members  were 
elected  :  Hcnrik  V.  Loss,  F.  V.  Hetzi-1,  Clayton  W.  Hike. 
II.  M.  Mc)nli;omery,    C.  O.  C.  Hillberg  anl  Charles  VV.  Close. 

Mr.  VV.  S.  Auchindoss  read  a  paper  on  Yearly  Tides. 

In  this  paper  the  author  stated  that  he  proposed  to  show  that 
confined  uodies  of  fresh  water  are  subject  to  yearly  tides  of 
greater  or  less  magnitude,  depending  upon  the  nature  of  the 
basin  or  up  in  the  strata  to  which  they  are  confined,  and  upon 
the  effect  of  evaporation  if  in  an  opjn  basin.  This  was  gener- 
ally discussed. 

Mr.  Jai  ques  W.  Redway  presented  a  paper  on  The  Influ- 
ence 01  Rainfall  on  Commercial  Development,  a  study  of  the 
arid  region,  including  some  accounts  of  melhoiis  of  irrigation. 

The  Secretary  presented  for  Mr.  George  A.  Bullock  a  large 
wall  m  ip,  showing  the  street-paving  of  Philadelphia,  which  was 
accepted  with  thanks. 

Mr.  Morde~ai's  Note  on  Engineering  Civil  Service  was  pre- 
sented by  the  Secretary,  together  with  a  letter  "jiving  the  in- 
form iiion  relating  to  that  ponion  of  Ireland  referred  to. 

The  Secretary  also  presented  from  Mr.  Robert  A.  (^ummings 
a  letter  on  the  same  subject,  explaining  the  method  of  deter- 
mining the  necessity  and  placing  the  contracts  for  any  work 
which  may  be  desired. 

Civil  Engineers'  Club  of  Cleveland. — The  April  meeting 
of  the  Club  was  held  in  the  club  rooms,  April  12.  Ernest  C. 
Barlh  and  Peter  Rasch  were  elected  active  members. 

The  paper  of  the  evening  was  read  by  Dr.  Dayton  C.  Miller, 
of  the  Case  School  of  Applied  Science,  on  Astronomical  Spectro- 
scopy. The  general  theory  of  spectrum  analysis  was  given, 
the  sun  being  considered  the  typical  source  of  energy.  The 
spectroscope  in  its  different  forms  was  described,  and  its  ap- 
plication to  the  study  of  solar  phenomena  explained.  Special 
attention  was  given  to  a  description  of  the  new  universal  spec- 
troscope recently  made  bv  Brashear  for  Professor  Young,  of 
Halsled  Observatory  of  Princeton  College.  This  instrument 
is  more  complete  and  perfect  than  any  before  constructed  ;  it 
is  adapted  for  either  visual  or  photographic  work  on  the  sun, 
stars  and  comet*.  Professor  Young  has  already  made  some 
excellent  photographs  of  the  spectrum  ol  sun  spots,  the  chromo- 
sphere and  prominences,  fixed  stars  and  planets,  which  promise 
brilliant  results.  Solar  investigations  at  Princeton  are  to  be 
coniinued  and  the  work  extended  to  the  study  of  stellar  motion 
in  the  line  of  sight.  Mention  was  made  ol  the  very  valuable 
work  of  Professor  George  E.  Hale,  of  Chicago,  and  Professor 
Vogel,  of  Pots  1am.  The  paper  was  illustrated  with  lantern 
slides,  many  being  from  original  negatives  of  recent  date. 


Engineers'  Society  of  Western  Pennsylvania.  — At  the 
regular  meeting,  April  iq,  Mr.  George  S.  Davison  read  a  paper 
on  Discharge  Observations  on  Large  Streams,  which  was  after- 
ward discussed  by  members  present. 

A  number  of  chemists  of  Pittsburgh  and  vicinity  have  become 
members  of  the  Society,  and  a  Chemical  Section  has  been 
formed  which  holds  regular  meetings. 


Engineers'  Club  of  St.  Louis. — At  the  regular  meeting, 
March  16,  Chancellor  VV.  S.  Chaplin  was  elected  a  member. 

Mr.  Arthur  VVinslow  read  a  paper  on  the  Progress  of  Map- 
ping in  Missouri,  in  which  he  sketched  the  history  ol  map  mak- 
ing, referring  at  some  length  to  the  early  maps.  More  recently 
the  United  States  Coast  Survey  began,  in  1871,  with  a  triangula- 
tion  across  the  State,  and  in  18S2  precise  leveling  was  carried 
across  the  State.  The  Mis.sissippi  and  Missouri  River  Com- 
missions had  rar'ied  the  work  along  those  rivers  ;  and  the 
United  States  Geological  Survey  from  1SS4-S9  mapped  about 
one-third  of  the  State,  chiefly  in  the  central  part.  The  Slate 
Geological  Survey  is  at  present  engaged  in  mapping  the  State. 
A  discussion  by  members  present  followed  the  reading  of  this 
paper. 

At  the  regular  meeting,  April  6,  A.  A.  Stuart,  C.  B.  White 
and  T.  L.  Condran  were  elected  members. 

The  organization  of  an  association  lor  the  Abatement  of  the 
Smoke  Nuisance  was  referred  to. 

Mr.  E.  A.  Hermann  then  read  the  paper  of  the  evening,  on 
Steam  Shovels  and  Steam  Shovel  Work.  The  steam  shovel 
is  not  a  very  old  machine  ;  its  general  use  dates  from  about 
1S75.  The  steam  sho'-el  for  railroad  use  only  differs  from  those 
for  general  work  merely  in  being  mounted  on  standard  gauge 
trucks.    The  machinery  of  a  steam  shovel  works  either  through 


positive  gearing  or  through  friction  clutches.  The  latter  works 
more  rapidly  and  is  better  adapted  to  softer  materials,  but  heats 
the  clutches  easily,  often  causing  delays.  The  positive  gearing 
machines  arc  a  little  slower  but  more  reliable,  especially  lor 
hard  material.  The  sketches  showed  manner  of  making  cuts  of 
different  depths  and  widths  ;  also  showed  the  plow  and  spreader, 
and  manner  of  using  them,  for  unloading  and  distributing  the 
material  loaded  on  cars  by  steam  shovels. 

Discussion  followed  by  Messrs.  Crosby,  Hermann,  Ockerson 
and  Wheeler. 

Mr.  Perkins  described  an  instance  of  the  delivery  pipe  from 
a  boiler  becoming  choked  with  scale.  Colonel  Meier  cited  an 
instance  where  the  inttainmeni  was  14  per  cent. 

A  discussion  on  the  purification  of  the  city  water  was  taken 
part  in  by  Messrs    Seddon,  Potlcr  and  Johnson. 

Professor  Johnson  exhibited  the  first  scientific  book  on  the 
lru»s  bridge,  entitled  "  Bridge  Building,"  by  S.  Whipple,  pub- 
lished in  1847.  

Engineers'  Society  of  St.  Paul.  -At  the  regular  meeting. 
.April  4,  Mr.  R.  Uaveiiport  read  a  paper  on  the  Red  River  of 
the  North.  This  river  is  a  diich  in  the  prairie,  meandering  on 
an  average  two  miles  to  make  one,  with  a  discharge  varymg 
from  250  to  20,000  cub.  It.  per  second  at  Breckenridge,  and 
from  600  to  50,000  at  Pembina.  The  first  work  of  improve- 
ment was  begun  in  1877  ;  it  was  estimated  to  cost  about 
^300,000,  and  wa?  inten  leU  to  make  the  river  navigable  (or  flat- 
bottomed  craft  by  dredging  and  the  removal  of  bank  obstacles 
from  Breckenriilge  to  ihe  Canada  line,  about  200  miles.  On 
this  S240.000  have  already  been  expended.  The  banks  are  sub- 
ject 10  slides  peculiar  to  this  river,  banks  of  earth  having  a 
tendency  to  work  themselves  into  the  river  at  the  level  ol  its 
bed  in  the  form  of  wedges  extending  horizontally  some  distance 
from  the  bank.  The  movements  of  these  masses  allows  the 
surface  above  to  settle  undisturbed.  The  traffic  on  the  river  is 
wholly  local,  and  seems  to  have  varied  with  the  precipitation. 
From  iS7i)-S2  it  increased  from  18,000  to  32  000  tons,  then  fell 
off  to  1,700  tons  in  i8go,  but  last  season  again  grew  to  12,000 
tons.  The  engineers'  estimate  is  that  the  expenditure  of 
$350,000  on  reservoirs  would  make  the  river  navigable  all  the 
year,  excepting  in  the  frozen  season,  while  with  $550,000  ex- 
pended in  locks,  dams,  and  canals,  the  length  ol  navigable 
tributaries  might  be  doubled. 


NOTES  AND  NEWS. 


Compressed  Air  for  Cleaning. — Compressed  air  for  cleaning 
cars  is  used  on  the  Union  Pacific  Railroad  at  its  Portland  shops. 
The  air.  under  a  pressure  of  50  lbs.  per  sq.  in.,  is  delivered  from 
a  flexible  hose  with  a  small  nozzle,  and  is  used  as  water 
would  be. — Exchange. 

Earth  Roads  and  Wagon  Tires.— In  an  article  in  Good 
Roads,  which  ought  to  be  read  everywhere,  Mr.  Isaac  B.  Pot- 
ter says:  "The  great  destroyers  of  the  common  eaith  roads 
are  water  and  narrow  wheel  tires.  In  the  first  place,  those  roads 
are,  as  a  rule,  wretchedly  drained,  or.  in  many  cases,  not 
drained  at  all.  If  a  deep  side  ditch  could  be  maintained  on 
each  side  of  the  ordinary  dirt  road,  and  kept  clear  so  as  to  re- 
ceive and  carry  off  the  running  water,  the  quality  of  the  road 
would  be  improved,  in  most  cases  too  per  cent  This  is  a 
point  which  farmers  seem  to  meagerly  understand,  or,  at  all 
events,  one  which  they  rarely  put  to  practical  use.  Water  has 
no  place  in  anv  road,  good  or  bad.  It  is  more  hurtful  than  any 
other  agent  of  destruction.  It  ghould  be  carried  off  and  out  of 
every  road  as  soon  as  it  falls,  if  possible.  Now,  as  to  wheel 
tires,  let  me  remind  you  that  you  said  a  little  while  ago  that  a 
road  was  good  enough  for  your  purpose  whenever  the  mud 
would  roll  and  pack  under  the  wheel  ;  and  by  this  I  understand 
that  you  look  upon  your  wheel  as  a  roller.  So  it  is.  Every 
road  becomes  smooth  by  the  application  of  a  roller,  and  this 
smoothing  process  is  hastened  or  retarded  by  the  qualily  of  the 
roller  itself.  If  you  have  awheel  tire  \\  in.  wide,  like  those 
upon  your  farm  wagon,  every  time  you  go  down  the  road  with 
a  ton  of  produce,  your  wagon  wheels  sink  into  the  solt  mud, 
form  ruts,  and  tend  to  keep  the  road  in  a  rough  condition.  Your 
i\.  '  roller'  will  not  profitably  exert  its  rolling  qualities  until  the 
mud  becomes  nearly  dry.  A  wider  wheel  tire  would  seive  your 
purpose  much  better  ;  and  if  the  farmeis  of  your  county  would 
use  wheel  tires  3  or  4  in.  wide,  as  are  used  abroad,  your  dirt 
road  would  be  rolled  into  passable  condiiion  in  half  the  time 
that  is  now  required  to  accomplish  this  result. 

"  Next  to  water,  nothing  is  so  destructive  of  a  good  road  sur- 
face as  a  heavy  vehicle  running  on  narrow  wheels.  It  has  been 
proven  over  and  over  again  that  wheels  with  4J  in.  tires  cause 
only  one-half  the  wear  on  the  road  that  results  from  the  use  of 
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wheels  with  2j-in.  tires.  Il  used  to  be  the  rule  in  England  to 
malce  the  tire  i  in.  wide  for  every  500  lbs.  of  load  or  vehicle — 
that  is,  if  the  vehicle  and  load  weighed  two  tons,  4-in.  tires 
would  be  used  ;  but  it  was  not  found  profitable  to  increase  the 
width  much  beyond  4J  in.,  except  in  cases  where  wagons  were 
used  without  s-prings,  when  they  were  sometimes  made  as  much 
as  6  in.  in  width." 

A  Large  Wooden  Wheel. — Ourreaders  will  recall  the  burst- 
ing of  the  30-ft.  fly  wheel  at  the  Amoskeag  Mills,  Manchester, 
N.  H.,  last  fall,  full  accounts  of  which  were  published  at  the 
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time.  This  wheel  has  been  replaced  by  the  one  we  here  illus- 
trate, which  is  probably  the  largest  wooden-rimmed  wheel  in 
the  world.  It  was  designed  by  the  superintendent  of  the  mills, 
Charles  H.  Manning,  and  was  built  in  their  own  shops. 
This  wheel  is  30  ft.  in  diameter,  loSJ^  in.  face,  12  in.  thickness 
of  rim,  and  weighs  104,000  lbs.  There  are  two  sets  of  iron  hubs 
and  arms,  each  hub  being  made  in  two  parts,  7J  ft.  in  diame- 
ter, 28  in.  in  length,  and  20  in.  face.  The  arms,  of  which  there 
are  12  in  each  set,  are  circular  in  section,  SJ  in.  in  diameter  at 
the  large  end  and  6  in.  at  the  small  end,  and  are  formed  with  pro- 
jecting webs,  as  shown.  At  their  outer  ends  are  plates  20  X 
24  in.,  which  are  bolted  to  the  rim  by  eight  bolts  i  in.  in  diame- 
ter. Each  arm  is  secured  to  the  hub  by  four  bolts 
If  in.  in  diameter.  The  rim  is  made  up  of  44  rings 
of  Western  ash,  each  ring  being  in  12  sections,  each 
of  which  is  secured  by  16  lag  screws.  Between 
each  set  of  arms  there  are  four  |-in.  bolts  extend- 
ing through  the  rim  from  side  to  side.  The  cranks 
and  connecting  rods  are  balanced  by  plugs  placed 
in  the  ends  of  the  hollow  spokes  opposite  the 
cranks.  This  work  was  done  so  well  that  the  wheel 
has  been  run  up  to  a  speed  of  76  revolutions  per 
minute  without  showing  the  least  indication  of  dis- 
tortion. To  form  the  rim,  20,000  ft.  of  ash  were 
used,  and  iS,ooo  4  X  A  in.  lag  screws.  The  seg- 
ments are  attached  to  each  other  with  glue  and 
lag  screws  and  by  the  through  bolts.  As  a  further 
precaution,  narrow  openings  were  left  between  the 
ends  of  the  segments,  into  which  were  driven  well- 
fitted  wedges  soaked  in  boiling  glue.  In  building 
the  wheel,  the  first  hub  and  its  arms  were  put  in 
place,  revolved,  and  a  score  mark  made  on  the 
ends  of  the  arms.     In  line  with  this  scoie  the  12  ';  ' 

sections  of  ash  were  bolted,  the  joints  breaking  over  v 

the  ends   of  the   arms.     The  next  ring  of  ash  was  "'-^-_ 

glued  and  lag-screwed  to  this.     This  was  continued 
until  the  other  set  of  arms  was  reached.     Each  ring 
was   finished   before   starting  the  next.    The  whole 
puUey    was  turned  while  in  place.     The    wheel    is   driven    by 
engines  having  a  diameter  of   cylinders   of    36  in.,    stroke   of 
6  ft.,  and  is  intended  to  be  run  at  a  speed  of  61  revolutions. 

We  may  add  that  Mr.  Manning  is  now  building  another  fly- 
wheel having  unusual  features.  The  center  and  arms  will  be 
of  cast  iron,  and  the  rim,  14  ft.  in  diameter,  30  in.  face,  and  12 


In.  thick,  will  be  composed  of  24-in.  plates  of  ^-in.  mild  steel, 
riveted  through  and  through. — Iron  Age. 

Steamship  Companies  of  the  World. — According  to  the 
statements  of  the  French  Bureau  Veritas,  the  ten  leading  steam- 
ship companies  of  the  world,  arranged  in  the  oider  of  tonnage 
owned,  are  as  follows  : 


1.  Norddeul.scher  Lloyd 

2.  Briti>h  India 

3.  Mcssageries  Maritimes 

4.  Peninsular  and  Oriental 

5.  Cie  Generale  Trans.itlantiquc 
6    Kiorio-Rubattino 

7.  Wilson  Line 

8.  Hamburg-American  Co 

9.  Allan  Line .... 

10.  .\ustrian  Lloyd 


No.  of 
Steamers. 


9' 
62 
48 
64 
105 
84 
44 
42 
76 


Total 
Tonnage. 


221,603 

199,096 
192,631 
187,684 
165,03^ 
161,687 
147  162 
136,659 
130,156 
123,565 


Average 
Tonnage. 


3.358 
2,188 
3,"°7 
3.9'o 
»,588 
i>54o 
I.7.S2 
3,106 
3.°77 
1,626 


The  same  authority  gives  the  total  number  of  steamship  com- 
panies of  the  world  as  Ibi,  excluding  those  of  merely  local  im- 
portance. The  four  leading  nations,  as  far  as  the  number  of 
companies  owned,  are:  England,  64;  France,  33;  United 
States,  15  ;  Germany,  12. 

A  Portable  Electric  Drill. — The  accompanying  Illustration 
shows  a  portable  drill  operated  by  an  electric  motor,  built  by 
the  Allgemeine  Elektticilats  Werke,  of  Berlin.  The  drill  is 
carried  upon  a  small  truck,  on  which  also  are  placed  the  motor 
and  rheostat.  The  connection  with  the  dynamo  from  which 
the  power  is  derived  is  by  a  flexible  cable,  which  is  attached  to 
the  motor,  and  which  is  shown  coiled  up  upon  the  truck.  The 
shaft  of  the  drill  is  connected  to  the  motor  shaft  bv  a  uni- 
versal joint,  so  that  it  can  be  operated  at  any  angle.  The  feed 
is  regulated  by  a  hand  wheel.  In  the  tool  shown  in  the  engrav- 
ing the  motor  can  be  run  up  to  i  H.P.  :  it  can  be  worked  with 
60  volts  and  17  amperes,  or  with  105  volts  and  10  amperes,  as 
required.  Its  speed  is  about  1,700  revolutions,  and  it  can  be 
regulated  by  adjusting  the  rheostat.  The  speed  of  the  drill 
shaft  can  be  varied  according  to  the  diameter  of  the  holes  to  be 
drilled,  and  the  shaft  is  furnished  with  three  different  connec- 
tions by  which  the  speed  can  be  varied  from  65  to  igs  revolu- 
tions. The  connection  is  so  arranged  that  in  case  of  an  im- 
proper regulation  of  the  feed,  there  would  be  no  danger  of 
breakage,  as  the  connection  is  not  rigid,  but  is  made  by  a  small 
counterweight  which  is  seen  above  the  machine. 

With  a  length  of  about  30  ft.  of  cable  considerable  latitude  of 
movement  is  permitted  ;  and  the  drill  can  be  taken  to  different 
parts  of  the  work  with  very  little  trouble  to  the  operator.     Its 
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total  weight,  including  that  of  the  cable,  is  about  350  lbs. 
Drills  similar  to  this  have  been  found  very  useful  in  locomotive 
shops  and  in  shipyards,  and  a  number  have  already  been  manu- 
factured and  put  in  use.  It  would  seem,  however,  as  if  in  many 
cases  a  portable  stand  furnished  with  handles  for  lifting  would 
be  more  convenient  than  the  carriage  shown. 
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A  New  English  Bridge.— The  accompanyinK  engraving, 
from  /iiJiistrit-s,  shows  u  bridge  recently  erected  (or  the  South- 
eastern R.iiUv.iy,  of  Engl.in.l,  by  the  Ilorsley  Company,  of  Tip- 
ton. The  brijge  crosses  the  River  Medw.iy.  and  has  been  built 
with  the  view  of  connecting  Cnaih.im  with  the  above  mentioned 
company's  line.  The  viaduct  runs  parallel  with  that  owned  by 
the  London.  Chatham  .'v:  Dover  Company,  and  is  670  ft.  long, 
with  four  spins  ranging  (rom  120  ft.  to  170  ft.  It  carries  two 
sets  of  rails,  and  has  outside  lattice  girders.  The  most  interest- 
ing feature  of  the  work,  however,  is  the  arrangement  of  the 


tions,  fig.  I  shows  a  side  elevation  of  a  locomotive  fitted  with 
the  necessary  appliance  ;  fig.  2  shows  an  enlarged  section  of  the 
sliding  bu.\  fitted  on  ihe  engine,  and  fig.  3  is  a  section  of  a 
portion  of  the  Hue  in  the  permanent  way  showing  a  method  of 
fitting  the  air  valve.  Brieily,  the  apparatus  consists  of  a  pipe, 
C,  fitted  into  the  lower  end  of  the  smoke-box,  and  having  its 
lower  end  passing  through  a  stulTing-box  and  fixed  in  the  slid- 
ing box  G\  which  slides  upon  the  suction  flue  //  fixed  between 
the  rails.  Dampers  Z*  and  /''are  provided  for  opening  and  clos- 
ing the  funnel  and  the  pipe  C  respeciively,  while  a  screen,  £,  is 
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cylinders  for  carrying  the  piers.  These  are  of  the  twin-type, 
representing  in  plan  the  figure  S,  projecting  down  below  high- 
Water  level  a  distance  of  60  ft.,  and  bedding  in  solid  chalk. 
The  superintending  engineer  of  the  work  — Mr.  Francis  Brady 
— in  adopting  this  lorm  of  cylinders  had  in  view  the  attainment 
of  the  maximum  of  strength  with  the  minimum  of  material. 
The  cylinders  are  of  cast  iron,  13  ft  diameter  and  i  in.  thick, 
and  filled  in  with  cement  concrete.  The  piers  are  16  ft.  wide, 
and  are  constructed  of  brickwork.  The  bridge  has  a  clear  head- 
way above  high  water  of  20  ft.  6  in.  Its  total  cost  was  about 
$350,000. 

Merchant  Ships  of  the  World. — According  to  the  tables 
of  the  French  Burc-au  Vc'rilas,  the  merchant  shipping  of  the 
world  includes  43  514  vessels,  of  which  33,876.  with  a  tonnage 
of  10,540.051  tons,  are  sailing  ships,  and  9,638,  of  12,825,709 
tons,  are  steamers.  The  average  tonnage  of  the  sailing  ships 
is,  therefore,  31  [  ions  ;  and  of  the  steamers  1,331  tons.  This,  it 
must  be  understood,  includes  seagoing  vessels  only,  boats 
and  vessels  engaged  in  inland  navigation,  whatever  their  size, 
not  being  counted. 

The  steamships  of  the  different  nations  are  as  follows  : 


Country. 


No. 


Great  Britain \   5,312 

689 

47 

419 

350 

774 

aoo 

.64 


Germany 

France  

United  States 

Spain 

Sweden  &  Norway. 

Italy 

Holland 


Tonnage. 


1,043,872 
930.754 
805,983 

533.333 
423.627 
4'7.o65 
294.705 
230,014 


COU.NTRV. 


Russia.  . 
Denmark, 
Austria., 
Japan  ... 
Belgium  . 
Brazil.  ., 
Greece .. 
Portugal  , 


Tonnage. 


230 

'97, 
III 

■47 
55 
129 

68{ 

411 


"77.753 
'54.497 
149.447 
123,379 
98,046 
75.970 
70,435 
49.364 


It  will  be  seen  that,  according  to  this  statement.  Great  Britain 
owns  55  per  cent,  in  number  and  63  per  cent,  in  tonnage  of  the 
steam  merchant  marine  on  the  high  seas.  The  ownership  of 
the  United  States  is  4^  per  cent,  of  the  total  number  and  4,' 
per  cent,  of  the  total  tonnage. 

Tunnel  Ventilation.  — The  accompanying  engraving,  from 
Indusirits,  shows  a  method  of  exhausting  smoke  from  locomo- 
tives in  tunnels,  which  has  recently  been  patented  in  England  by 
Mr.  C.  Anderson,  of  Leeds.  The  object  of  the  invention  is  the 
purification  of  the  atmosphere  in  underground  railroads  and 
tunnels  by  diverting  the  products  of  combusion  given  off  from 
the  locomotive,  and  carrying  them  through  a  communicating 
pipe  to  a  fiue  in  the  permanent  \vay.  From  this  flue  they  are 
extracted   in  any  suitable  manner.      Referring   to   the  illustra- 


provided  for  preventing  cinders  from  finding  their  way  into  the 
pipe  C.  The  sliding-box  G,  of  considerable  length,  is  formed 
of  sheet-metal  and  angle  iron  riveted  together  in  such  a  manner 
that  when  it  comes  into  contact  with  the  air  valves  in  the  flue 
the  valves  will  be  opened  without  shock.  The  valves  M  in  the 
tiue  are  arranged  at  such  a  distance  apart  that  there  will  always 
be  one  or  two  of  them  simultaneously  held  open  by  the  action 
of  the  sliding-box  H.  To  prevent  damage  to  the  apparatus  aris- 
ing from  sudden  shocks  or  oscillations,  suitable  brackets  K  and 
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FIG   3 
PLAN    FOR  VENTILATING   TUNNELS. 


crcss-barsare  provided.  The  action  of  the  valve  <)/ and  slider  G 
will  ..  .  a  ily  followed  from  figs.  2  and  3.  The  valve  M  is  held 
up  against  its  seat  by  a  springi  O,  until  the  slider  comes  into 
contact  with  and  depresses  it.  After  the  latter  has  passed  the 
valve  again  rises,  but  is  prevented  from  rising  too  violently  by 
an  air  cushioning  appliance.  P,  fitted  below  the  flue.  Other 
forms  of  air  cushion  and  other  joints  for  the  flue  can  be  used. 

The   Persian  Wheel. — According  to  a  writer  of  neatly  a 
century  back,  this  machine  for  raising  water  is  composed  of  one 
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horizontal  and  two  vertical  wheels,  the  former  turning  upon  a 
pivot,  the  spokes  of  which  cat'  h  those  of  one  of  the  vertical  pro 
jecting  through  the  fellies,  and  turn  it  round.  From  the  nave 
of  this  last  runs  a  beam  about  8  ft.  long,  attaching  itself  to  the 
sei  ond  vertical  wheel,  which  rests  upon  two  beams  placed 
across  the  diameter  of  the  well,  and  working  between  them. 
To  this  second  vertical  wheel  ihirk  ropes  are  attached,  upon 
which  are  lightly  fastened  a  number  of  small  earthen  pots,  like 


PERSIAN 


IRUIG.MION 


the  steps  of  a  ladder,  reaching  on  each  side  from  the  top  of  the 
wheel  to  the  water.  These  pots  successively  dipping  in  are 
brought  up  full,  and  empty  their  contents  into  a  trough  on 
reaching  the  apex  of  the  wheel.  Thev  thus  produce  a  continued 
stream  which  is  conveyed  to  the  neighboring  fields.  Two  bul- 
locks, driven  by  a  boy,  passing  un- 
der the  beam  which  supports  the  ma- 
chine, turn  the  horizontal  wheel  by 
a  shaft  to  which  the  cattle  are  yoked. 
This  method  is  said  to  be  able  to 
water  four  bigahs  a  day  per  machine. 

The  arrangement  described,  as 
might  be  expected,  is  extremely 
clumsy  and  inefficient,  a  large  pro- 
portion of  the  power  employed  be- 
ing wasted  in  overcoming  the  fiic- 
tion  of  the  shaft  in  the  ground. 

The  usual  number  of  earthen  pots 
on  these  wheels  is  from  40  to  60 
and  they  are  generally  placed  quite 
close  to  each  other,  and  as  they  are 
secured  to  the  well  ropes  merely 
by  a  piece  of  string  the  breakage 
is  comparatively  great. 

A  vast  improvement  on  this  clum- 
sy and  primitive  machine  is  the 
dout)le  or  impioved  Persian  wheel, 
which  is  an  improvement  intro- 
duced by  English  engineers  on  the 
primitive  native  machine,  which, 
with  the  same  labor  of  one  man 
and  two  bullocks,  gives  almost  ex- 
actly treble  tne  result  of  the  other. 

The  double  or  improved  Peisian 
wheel  is  generally  eniployed  in  the 
military  cantonments  ot  the  Upper 
Provinces  for  raising  watei  tor 
lavitoiies,  swimming  bath-;,  and 
irrigation  of  the  soldiers'  gardens, 
and  is  admirably  suited  to  the  said 
purposes.  The  pity  is  that  no  one 
ever  seems  to  have  thought  of  pro- 
viding   the    village   cultivator    with 

this  greatly  impioved  machine,  and  --.  — ^•_^.i.=u-. 

yet    thousands    of    rupees    are    ad- 
vanced yearly  by  collectors  and  deputy  commissioners  for  the 
construction  of  wells. 

Careful  experiments,  conducted  at  Roorkee  some  years  ago, 
conclusively  establish  that  for  the  irrigation  of  high  lands,  which 
are  always  to  be  encountered  at  heads  of  canals  for  distances 
varying  from  I2  to  30  miles  to  the  head  of  irrigation,  that  is  the 


level  at  which  the  canal  water  would  flow  on  the  natural  sur- 
face, that  the  improved  Persian  wheel  would  be  a  cheap  and 
efficient  machine  for  irrigation  of  gardens,  plantations,  nurseries 
of  young  trees,  and  purposes  of  general  cultivation. — Indian 

Etigitiec'riJi^^. 

A  Locomotive  Steam  Crane.— The  engraving  given  here- 
with represents  a  general  view  of  a  16-ton  locomotive  steam 
permanent  way  traveling    crane    constructed 
by    Mr.    T.    Smith,    of    Rodley.   near  Leeds. 
The  engines  for  operating  the  crane  consist 
'  of  a  pair  of  the  vertical  type,  with  cylinders 

8j4   in.   diameter  and   12    in.   stroke.      These 
receive  steam  from  a  Nicholson   type  of  boil- 
er,  7  ft.   6  in.   high  and  4  ft.  6  in.  diameter, 
■      ,  '  with    a    large   combustion  chamber  over   the 

fire-box,  and  Galloway  tubes.     The  jib  is  con- 
structed on  the  lattice  ptinriple.  witti  a  curved 
head,    to  allow    of    heavy    loads    being  dealt 
"^  'with.     The  crab  sides  are  of  mild  steel  plates, 

and  are  firmly  secured  to  the  top  and  bottom 
swivels.  The  latter  have  anti-fiiction  rollers 
lor  tunning  on  a  turned  path  to  reduce  the 
stiess  caused  by  the  load  on  the  central  col 
umn.  The  hoisting  motion  is  ol  double  pur- 
cliase  spur-gearing  controlled  by  a  clutch  and 
lever,  and  powerful  friction  brake.  A  feed 
pump,  injector,  and  lank  are  provided  for 
supphing  the  feed  water.  The  carriage  is 
propelleii  bv  bevel  wheels  gearing  with  the 
engine  shaft  bv  means  of  spur  ana  miter 
wheels,  and  driving  the  transverse  shaft  under 
the  carriage,  on  which  there  are  two  cranks 
connected  up  by  coupling  rods  and  cranks  to 
the  traveling  wheels  of  the  crane.  The  frame 
ot  the  latter  is  of  mild  steel  plates  and  angles,  and  is  mounted 
on  six  traveling  wheels  3  ft.  diameter,  with  cast-iron  centers 
and  steel  tires  shrunk  and  riveted  on,  and  the  axles  are  of 
steel.  The  whole  superstructure  radiates  on  a  strong  steel 
central  pillar,  accurately  fitting  a  massive  cast-iron  base-plate, 
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turned  on  the  top  to  carry  the  roller  path  and  internal  wheel 
for  revolving  the  crane.  The  various  parts  are  easy  of  access 
for  adjustment  and  similar  purposes,  and  the  whole  of  the 
movements  are  within  easy  reach  and  control  of  one  attendant. 
The  total  weight  of  the  crane  is  about  50  tons. — Industries, 
London. 
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The  New  York  rapid  transit  project  is  now  in  the  hands 
of  a  commission  appointed  by  the  Supreme  Court,  which 
is  examining  into  the  objections  made  by  property-owners. 
Legal  processes  are  slow  ;  and  no  one  expects  the  under- 
ground project  to  go  through  for  a  long  time  to  come. 


The  Baltimore  Belt  Railroad  is  to  try  electrical  loco- 
motives for  moving  trains  through  its  tunnels,  and  the 
Thomson-Houston  Company  is  to  furnish  the  plant,  in- 
cluding motors  of  500  H.P.  The  Belt  road  is  a  connecting 
line,  a  large  part  of  which  is  underground,  and  the  work 
over  its  tracks  will  be  chiefly  yard  and  transfer  work. 


The  waters  of  the  Mississippi  have  been  unusually  high 
this  year,  and  serious  apprehension  has  been  felt  all  along 
the  lower  river.  Several  crevasses  in  the  levees  have 
occurred  and  much  emergency  work  has  been  required  to 
prevent  others.  The  waters  were  not  falling  at  latest 
accounts,  and  cannot  be  expected  to  for  some  time,  since 
high  water  and  floods  are  reported  on  the  Upper  Missis- 
sippi and  Missouri  and  their  tributaries,  and  more  damage 
is  feared. 


The  new  road  law  of  New  Jersey,  as  amended  this  year, 
authorizes  the  county  boards  to  contract  for  the  building 
of  macadamized  roads,  under  certain  regulations.  The 
Stale  will  contribute  one-third  of  the  cost,  up  to  an  amount 
not  exceeding  $75,000  yearly.  The  building  of  macada- 
mized roads  is  not  altogether  optional,  the  county  board 
being  compelled  to  act  on  petition  of  two-thirds  of  the 
property-owners  on  any  road.  The  law  was  advocated 
by  a  large  number  of  farmers  and  other  owners  of  prop- 
erty. 


The  next  report  of  the  Irrigation  Division  of  the  De- 
partment of  Agriculture  will  show  that  some  9,000,000 
acres  of  land  are  now  under  irrigation,  and  that  arrange- 
ments have  been  made  to  take  up  a  large  additional  area 
as  soon  as  water  supplies  are  provided  for.  A  tendency 
to  monopolize  large  tracts  is  indicated. 


A  BILL  admitting  foreign-built  steamships  to  American 
registry  has  [Kissed  the  House  of  Representatives.  The 
conditions  are  somewhat  stringent  ;  the  steamers  must  be 
of  at  least  8,000  tons  register  and  capable  of  making  20 
knots  an  hour  ;  90  per  cent,  of  the.ir  value  must  be  owned 
in  the  United  States  and  the  owners  must  have  contracted 
for  the  construction  of  other  vessels  of  equal  tonnage  and 
speed  in  this  coiinlry. 

The  terms  of  this  bill  apply  at  present  only  to  the  steam- 
ers City  of  New  York  and  City  of  Paris  of  the  Inman 
Line,  and  these  steamers  will  hereafter  sail  under  the 
American  flag.  It  is  stated  that  the  Inman  Company  will 
have  two  large  steamers  built — probably  at  the  Cramp 
yards  in  Philadelphia— to  add  to  the  line,  which  are  ex- 
pected to  be  the  largest  and  fastest  ships  in  the  Trans- 
atlantic trade.  Similar  bills  have  been  introduced  to  give 
American  registry  to  some  steamers  for  the  China  line  of 
the  Pacific  Mail  Company. 


The  biennial  meeting  of  the  International  Railroad 
Congress  is  to  be  held  this  year  in  St.  Petersburg,  and  the 
Executive  Committee  announces  that  the  first  session  will 
be  held  August  20  next.  The  meeting  will  continue  until 
September  3.  There  are  some  important  questions  to 
come  up  for  discussion,  and  the  programme  for  the  meet- 
ing will  soon  be  issued. 

The  cruiser  Concord  was  present  at  the  ceremonies  at- 
tending the  opening  of  the  Memphis  t^ridge,  being  the  first 
vessel  of  the  Navy  to  go  so  far  up  the  Mississippi  since 
the  War.  After  the  opening  of  the  bridge  the  Conconi 
kept  on  up  the  river  to  Cairo  ;  it  was  at  first  intended  that 
she  should  go  to  St.  Louis,  but  it  was  thought  that  the 
high  water  in  the  river  could  not  be  depended  on  for  so 
long  a  trip. 

The  Naval  Appropriation  Bill,  as  it  passed  the  House 
of  Representatives,  provided,  as  we  have  heretofore  noted, 
for  only  one  new  ship,  an  armored  cruiser  of  about  S.ooo 
tons  displacement,  and  of  the  same  general  type  as  the 
New  York.  The  Senate  has  amended  this  bill  by  provid- 
ing also  for  the  building  of  one  battle-ship  of  9,000  tons 
displacement  ;  one  harbor  defense  ship  of  the  double-turret 
Monitor  type  of  7,500  tons  displacement;  four  light-draft 
gunboats  of  from  800  to  1,200  tons  and  six  torpedo  boats. 
This  amendment  may  or  may  not  be  accepted  by  the 
House,  but  the  probability  is  that  there  will  be  a  compro- 
mise and  that  several  new  ships  will  be  authorized. 


On  another  page  will  be  found  a  description  of  the 
located  line  of  the  Western  Siberian  Railroad,  which  will 
be  the  most  important  part  of  the  great  line  which  is  to 
connect  St.  Petersburg  with  the  Pacific.  The  account  is 
based  upon  official  information,  and  the  writer  has  taken 
an  active  part  in  the  survey  and  location  of  the  line. 

The  Siberian  Railroad  is  certainly  the  ksngest  and  per- 
haps the  most  important  line  now  under  construction  in 
the  world,  and  it  is  interesting  to  know  that  work  upon  it 
has  been  actually  begun  at  both  ands,  with  the  definite 
intention  of  continuing  it  until  the  road  is  finished. 


An  attack  upon  the  Railroad  Commissioners  of  New 
South  Wales  has  been  made  in  the  Parliament  of  that 
colony  by  a  Mr.  Hoyle,  the  result  being  the  appointment 
of   a   commission  to   investigate.      One  of  the   principal 
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charges  made  was  in  relation  to  ttie  purchase  of  locomo- 
tives from  the  Baldwin  Works,  but  the  evidence  taken 
seems,  so  far  as  we  have  received  it,  to  show  that  these 
engines  had  done  excellent  work,  hauling  much  heavier 
trains  than  the  other  engines  could  on  the  heavy  grades  of 
the  mountain  lines.  One  of  the  chief  witnesses  was  Mr. 
D.  H.  Neale,  now  Mechanical  Engineer  to  the  Railroad 
Commission,  who  is  well  known  in  this  country,  and  on 
whose  advice  the  Baldwin  engines  were  ordered. 


The  transmission  of  power  by  electricity  is  attracting 
much  attention  among  engineers,  owing  to  the  successful 
experiments  at  Frankfort  and  elsewhere.  The  possibility 
of  utilizing  many  water  powers  which  have  hitherto  been 
neglected  because  they  were  remote  from  any  possible  mill 
site  is  attractive.  Now  that  room  for  a  small  power-house 
is  all  that  is  required,  and  the  power  generated  can  be  car- 
ried anywhere  where  it  is  needed  by  a  simple  pole  and 
wire  line,  there  will  probably  be  a  demand  for  water  powers 
which  have  heretofore  been  considered  useless. 


ENGLISH  AND  AMERICAN  LOCOMOTIVES. 


After  the  last  of  our  series  of  articles  on  this  subject 
appeared  in  the  Journal  for  February,  our  English 
cotemporary.  The  Engineer,  published  answers  to  them, 
the  first  of  which  appeared  in  its  issue  of  February  26. 
Those  of  our  readers  who  have  been  interested  in  this  dis- 
cussion may  remember  that  in  the  Journal  of  last 
November  we  gave  a  table  (II)  showing  locomotive  per- 
formance and  expenditures  on  over  40  different  railroads 
in  this  country.  In  our  December  number  we  called  at- 
tention to  the  fact  that  our  American  railroad  companies 
do  not  all  publish  any  statistics  which  show  what  their 
average  train  loads  are.  In  the  same  issue  of  the  Journal 
those  lines  which  do  report  the  average  number  of  cars 
hauled  were  selected,  and  the  average  weight  of  trains, 
fuel  consumed  per  mile,  and  per  ton  per  mile  were  tabu- 
lated (in  table  Vj.  Twelve  of  our  main  lines,  which  in- 
clude an  aggregate  mileage  of  over  16,000  miles  of  road, 
were  included  in  this  table.  The  average  number  of  cars 
hauled  per  train  on  these  lines  was  ascertained  from 
accounts  which  are  carefully  kept  for  this  purpose,  and 
the  figures  were  in  no  sense  guesswork  or  approximated, 
but  were  based  on  the  accounts  and  reports  of  the  different 
companies.  The  average  weight  of  passenger  trains  on 
the  12  roads  was  130.3  tons  (of  2,240  lbs.),  exclusive  of 
engine  and  tender.  The  average  weight  of  freight  train  on 
all  the  roads  was  553.5  tons.  This,  it  was  explained,  was 
the  average  of  the  averages  on  the  12  roads  ;  the  maximum 
average  load  on  any  one  of  the  roads  was  816.5  tons,  which 
was  on  the  Philadelphia  &  Erie. 

In  its  article  of  February  26  The  Engineer  attempts  to 
discredit  these  figures,  and  says  : 

Now  it  so  happens  that  there  are  certain  official  or  semi- 
official statistics  published  concerning  American  railways. 
How  far  these  are  or  are  not  trustworthy  we  are  unable  to  say. 
It  will  be  seen,  however,  that  they  do  not  at  all  correspond 
wilh  the  figures  given  in  the  preceding  table.  The  figures  are 
contained  m  a  report  just  issued  by  the  Inter-State  Commerce 
Commission  for  the  year  ending  June  30,  1S90.  In  it  we  find 
that  the  average  number  of  passengers  in  a  train  was  41,  and 
that  the  average  weight  of  freight  trains  was  175  tons,  wilh  an 
average  haul  of  120  miles  per  ton.  There  is,  it  wil!  be  seen, 
an  astounding  and  apparently  irreconcilable  difference  between 
175  tons  and  553  tons. 

The  astonishment  of  our  cotemporary  would,  perhaps. 


have  been  assuaged  if  he  had  observed  that  the  train-load 
reported  by  the  Inter-State  Commerce  Commission  was 
the  average  for  all  the  lines  in  the  country,  which  is  less 
than  that  on  the  12  main  lines  included  in  our  table, 
which  all  have  a  heavy  traffic.  Furthermore,  it  is  certain 
that  the  data  on  which  the  Inter-State  Commerce  Com- 
mission figures  are  based  are  not  reliable,  for  the  reason 
that  comparatively  few  of  our  companies  keep  the  re- 
quisite accounts  to  supply  correct  statistics  concerning 
train-loads,  etc.  They  are  all  compelled  to  report  to  the 
Commission,  but  when  they  have  not  the  requisite  data  at 
hand,  they  guess  at  them  "  to  the  best  of  their  knowledge 
and  belief." 

But  it  is  our  turn  to  be  "  astounded"  when  we  find  that 
the  figures  quoted  by  The  Engineer  from  the  Inter-State 
Commerce  Commission  report  do  not  represent  what  our 
cotemporary  says  they  do,  but  something  entirely  differ- 
ent. On  page  51,  of  the  report  quoted  from,  it  is  said, 
"  the  number  of  tojis  of  freight  carried  one  mile  during 
the  year  covered  by  the  report  was  76,207,047,298.  .  .  . 
Freight-train  mileage  during  the  period  was  435,170,812, 
showing  the  averag  enumber  of  Ions  {of freight)  per  train 
to  have  been  175.12."  In  other  words,  the  figures  quoted 
by  The  Engineer  represent  the  lading  alone  and  does  not 
include  the  weight  of  cars  in  the  train.  In  our  table  it  was 
explicitly  stated  that  the  figures  which  our  cotemporary 
tries  to  discredit  represented  the  "  weight  of  train,  ex- 
clusive of  engine  and  tender,"  on  the  12  roads  included  in 
the  table.  That  there  should  be  a  very  great  "  difference" 
between  this  average  weight  on  the  roads  named  and  that 
of  the  lading  alone  on  all  the  roads  in  the  country  is  not 
surprising,  but  that  our  critic  should  try  to  disprove  the 
accuracy  of  statistics  which  were  compiled  from  carefully 
kept  accounts,  by  quoting  figures  which  represented  some- 
thing totally  different  from  what  they  did  mean,  is  "as- 
tounding." 

Our  cotemporary  admits  that  "  there  is  considerable 
difficulty  m  obtaining  full  information  concerning  the 
weight  of  passenger  trains  in  this  country  (England)," 
and  also  "  in  getting  precise  figures  as  to  the  loads  car- 
ried" in  goods  trains.  It  is  then  said  that  "  the  regular 
passenger  train  on  the  Caledonian  Railway  consists  of  eight 
coaches,  and  the  regular  goods  train  consists  of  40  wag- 
ons." Now  it  is  not  easy  to  know  exactly  what  is  meant 
by  a  "  regular"  train  on  the  road  referred  to.  The  trains 
on  that  line  are  certainly  not  all  of  a  uniform  size,  because 
the  writer  says  that  some  passenger  trains  consist  of  14  or 
15  cars  and  some  coal  trains  weigh  629  tons.  If  the  fig- 
ures are  based  upon  statistics  kept  by  the  railway  com- 
pany, why  not  give  its  figures  ?  If  they  are  only  more  or 
less  shrewd  guesses  at  what  the  average  train  loads  are 
on  the  line  mentioned,  then  they  are  valueless  as  evidence. 
After  a  good  deal  of  experience  in  collating  such  data,  we 
have  been  convinced  that  the  guess  or  mere  mental  esti- 
mate of  what  average  train-loads  are  of  even  the  most  ex- 
perienced railroad  officials,  is  quite  valueless  as  evidence 
of  what  is  actually  done  on  their  own  lines.  There  are  a 
great  many  light  trains  on  all  roads,  which  are  out  of  sight 
— that  is,  are  running  on  branch  lines  to  local  points,  and 
which,  if  accurately  accounted  for,  will  reduce  the  average 
weight  of  trains.  The  average  weight  and  size  of  trains 
is  nearly  always  less  than  a  mere  observer  will  suppose 
they  are.  In  the  absence  of  any  statistics  bearing  upon 
the  subject,  we  discredit  entirely  the  estimate  of  The 
Engineer  when  it  says   that  "  we  believe  we  are  justified 
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in  st:iting  that  the  avera_i;e  weight  of  main  line  passenger 
trains  in  Cireat  Britain  cannot  he  much  short  of  120  tons." 
If  it  has  no  statistics  its  "  belief"  is  only  a  guess,  and  only 
omniscience  would  be  sure  of  being  right  in  such  a  case. 

The  data  in  our  table  \'  include  all  trains  run  on  the 
roads.  In  comparisons  of  locomotive  performance,  general 
averages  must  be  compared  with  general  averages,  and 
special  cases  with  others  of  a  like  kind.  A  general  aver- 
age must  include  everything  and  not  be  confined  to  some 
arbitrary  portion  of  the  locomotive  performance  on  a  line, 
or  if  the  special  performances  of  locomotives  are  compared, 
the  conditions  must  be  nearly  enough  alike  to  make  the 
comparison  a  fair  one.  As  an  example  of  unfairness,  ref- 
erence may  be  made  to  Tlie  Engineer  s  quotation  of  the 
average  consumption  of  fuel  by  all  the  passenger  trains 
of  the  12  roads  included  in  our  table  V  during  a  year, 
which  was  66.97  lbs.  per  train  mile,  and  the  average  weight 
of  train  exclusive  of  engine  and  tender  was  130.3  tons. 
In  comparison  with  this  it  cites  the  Great  Northern  en- 
gines, which,  it  says,  with  an  average  weight  of  train 
hauled  of  177.6  tons  and  speeds  of  over  50  miles  an  hour, 
frequently  exceeding  60  miles  an  hour,  indeed  for  long 
stretches,  the  consumption  was  but  30.6  lbs.  of  coal  per 
mile,  ore.  172  lb.  per  ton  per  mile.  These  were  the  best 
engines  on  the  Great  Northern  Railroad,  running  under 
conditions  which  attracted  the  attention  of  all  England. 
Engines  working  undet  like  conditions  always  do  well. 
For  a  fair  comparison  with  the  data  in  our  table  The 
Engineer  should  give  us  the  coal  consumption  and  weight 
of  trains  hauled,  by  not  only  all  the  locomotives  on  the 
Great  Northern  Railroad — good,  bad,  and  indifferent — but 
on  a  dozen  of  the  main  lines  of  Great  Britain.  Our  cotem- 
porary  is  comparing  a  race-horse  with  the  average  daily 
work  of  hundreds  of  hacks,  many  of  them  old  and  de- 
crepit. 

In  commenting  on  the  relative  weight  of  English  and 
American  passenger  trains  our  cotemporary  says  : 

Now  one  of  the  first  points  which  the  preceding  table  (our 
table  W  proves  Is,  that  the  American  p.issenger  train  is  by  no 
means  heavier  than  the  English  tiain,  to  anything  like  the  ex- 
tent alleged  hitherto  by  the  American  technical  press.  It 
amounts  to  only  130  tons  on  the  average. 

He  says,  however,  further  that  "  there  is  considerable 
difficulty  in  obtaining  full  information  concerning  the 
weight  of  passenger  trains  in  this  country."  The  weight 
of  "  the  regular  passenger  train"  on  the  Caledonian  Rail- 
way is  then  given  at  125  tons.  The  weight  of  the  irregu- 
lar passenger  trains,  including  local  trains,  those  on  branch 
lines,  etc.,  are  not  given.  Our  table  included  «// the  pas- 
senger trains  on  the  12  roads  named.  The  average  weight 
of  "  main  line  passenger  trains"  on  the  Great  Eastern 
Railway  is  given  at  24S  tons.  Again,  branch  line  and 
seemingly  local  trains  are  not  included.  It  is  said  though 
that  a  deduction  from  this  weight  is  admissible,  and  235 
tons  is  given  as  probably  nearer  the  truth  than  248.  Ap- 
parently this  estimate  is  mere  guesswork,  and  is  not  based 
on  any  statistical  data.  This  hypothesis  is  confirmed  by 
the  fact  that  m  its  following  issue  our  cotemporary  gives 
the  weight  of  an  average  passenger  train  on  the  same  road 
at  166  tons,  a  diminution  of  69  tons  in  one  week.  On  the 
Great  Northern  it  is  said  to  be  170  tons.  On  the  London 
&  South  Western  it  is  said  some  trains  are  run  which 
weigh  321  tons.  Our  cotemporary  summarizes  its  guess- 
work by  saying,  "  We  believe  we  are  justified  in  stating 
that  the  average  weight  of  main  line  passenger  trains  in 


Great  Britain  cannot  he  much  short  of  120  tons."  Whether 
this  includes  the  weight  of  engine  and  tender  is  not  appar- 
ent. It  certainly  does  not  include  trains  on  branch  lines, 
and  probably  not  local  trains  either.  Is  it  fair  to  compare 
such  an  average  guess  with  the  results  of  carefully  re- 
corded statistics  which  were  summarized  in  our  table  V, 
and  in  which  were  included  all  the  passenger  trains  on 
more  than  16,000  miles  of  railroad  ? 

It  is  possible,  too,  to  show  from  published  statistics  that 
some  of  Tlie  Engineer' s  averages  are  unreliable.  He 
gives  the  average  number  of  passengers  carried  in  the 
"  regular  passenger  train"  of  the  Caledonian  Railway  at 
120  per  train,  and  the  weight  of  the  train  at  125  tons. 
Now  in  the  liaihuay  Returns  for  1890,  published  in  a 
Parliamentary  blue-book,  the  number  of  miles  traveled  by 
passenger  trains  on  this  road  is  reported  as  6,926,813,  and 
the  gross  receipts  from  passenger  traffic  £988,921.  Divid- 
ing the  latter  by  the  former  gives  'i\\d.  as  the  average  re- 
ceipts per  train-mile,  and  dividing  this  by  120,  the  average 
number  of  passengers  carried,  gives  0.285^/.,  or  0.57  ct.  as 
the  average  receipt  per  passenger  per  mile.  Now,  does 
the  writer  in  The  Engineer  seriously  believe  that  the  Cale- 
donian Railway  Company  carried  all  its  passengers  for  a 
whole  year  at  that  average  rate  ? 

Another  deduction  is  possible  from  the  Railway  Re- 
turns. In  1 890  the  number  of  miles  traveled  by  passenger 
trains  in  Great  Britain  was  158,214,555  miles,  and  the 
gross  receipts  from  passenger  traffic  were  ;£27,96i,645. 
Dividing  the  one  by  the  other  gives  42. 4^^.  as  the  receipts 
per  mile,  and  dividing  this  by  120,  the  average  weight  of 
trains,  will  give  a  trifle  over  0.7  ct.  as  the  amount  received 
for  hauling  passenger  trains  per  ton  per  mile.  If  this 
really  represents  the  cost  of  that  service,  it  may  be  a  ques- 
tion whether  it  would  not  be  advisable  to  carry  goods  and 
coal  in  passenger  trains  on  British  roads. 

But  taking  The  Engineer' s  figures  for  the  weight  of 
passenger  trains  and  the  average  English  consumption  of 
coal  per  passenger  train-mile,  which,  it  is  said,  "  is  cer- 
tainly not  over  36  lbs.  a  mile,"  and  we  have  a  consump- 
tion of  0.3  lb.  per  ton  of  train  per  mile.  Referring  to  our 
table  IX,  and  it  will  be  seen  that  with  one  exception  all 
the  roads  which  reported  the  fuel  consumption  in  hauling 
their  heavy  passenger  trains  show  a  lower  rate  of  con- 
sumption than  The  Engineer' s  average  on  British  roads. 
The  rates,  per  ton  per  mile,  given  in  the  table  referred  to 
are  0.299,  0.298,  0.289,  0.274,  0.268,  0.257,  0.248,  0.227, 
0.215,  0.197,  0.194,  0.183,  0.171,  0.166,  and  0.146.  The 
exception  is  the  Baltimore  &  Ohio  road  on  its  heavy 
mountain  grades,  and  on  its  fast  train  between  Baltimore 
and  Philadelphia,  the  second  fastest  train  in  the  country, 
which  burns  0.385  lb.  per  ton  per  mile. 

It  may  be  said  though  that  this  is  comparing  what  The 
Engineer  is  pleased  to  assume  as  the  average  consump- 
tion on  British  roads,  with  special  trains  on  American 
roads,  which  would  be  true  if  our  cotemporary's  figures 
represented  general  averages,  which  we  have  shown  they 
do  not.  But  if  we  take  the  coal  which  is  allowed  on  the 
Pittsburgh,  Fort  Wayne  &  Chicago  road  for  running  their 
passenger  trains,  which  is  somewhat  in  excess  of  the 
actual  consumption — because  some  of  the  men  are  paid  a 
bonus  or  premium  for  what  they  save  out  of  the  coal 
allowed — and  we  find  that  the  amount  is  only  0.33  lb.  per 
ton  per  mile,  and  on  some  trains  as  low  as  0.19.  Surely 
The  Engineer  must  revise  its  statement  that  American 
locomotives  burn  nearly  double  the  quantity  of  coal  that 
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English  engines  do.  If  it  could  or  would  obtain  any  re- 
liable statistical  data  concerning  the  average  weight  of  all 
trains  on  its  roads,  then  some  comparison  of  general  aver- 
ages which  would  be  conclusive  might  be  possible,  but 
mere  conjecture  is  not  proof. 

Concerning  freight  trains  Tlie  Engineer  admits  that 
they  are  considerably  heavier  in  the  United  States  than 
they  are  in  its  own  country.  "  But,"  it  is  said,  "  on  the 
other  hand,  they  are  run  at  slower  speeds.  In  England 
speeds  of  30  miles  an  hour  are  frequently  exceeded  by 
goods  trains  ;  even  mineral  trains  are  run  now  and  then 
at  that  velocity." 

Evidently  the  writer   of    what  we   have  quoted   is  un- 


engine  was  used,  and  that  we  had  no  knowledge  of  that 
fact,  and  neglected  to  calculate  the  capacity  of  the  engine, 
our  cotemporary  may  rightfully  claim.  We  have  care- 
fully inquired  into  the  conditions  under  which  the  tests 
were  made,  and  have  found  that  an  assisting  engine  was 
used  in  the  westward  trips  from  Byron  to  Batavia,  a  dis- 
tance oT  eight  miles.  The  accompanying  profile  shows 
the  contour  of  the  line  on  which  the  tests  were  made.  No 
helping  engine  was  used  on  the  eastward  runs,  and  un- 
fortunately no  account  was  kept  of  the  fuel  consumption 
of  this  helping  engine,  nor  was  the  fuel  consumption  dur- 
ing the  eastward  and  westward  runs  kept  separately.  No 
correction   of  our  figures  is  therefore   possible.     As  the 
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acquainted  with  the  practices  which  exist  on  some  of  our 
single-track  lines  with  heavy  traffic.  The  speed  of  a 
freight  train  on  such  rjaads  is  not  likely  to  be  strictly 
limited  to  any  given  speed  when  there  is  an  express  train 
before  and  another  behind,  whicU  will  be  delayed  unless 
the  freight  gets  out  of  the  way.  Thirty  miles  an  hour  is 
quite  a  common  speetl  for  freight  trains  on  nearly  all  of 
our  roads. 

In  our  table  VII,  published  in  December,  in  which  the 
results  of  tests  of  freight  locomotives  on  the  North  British 
and  the  New  York  Central  Railroads  were  compared,  the 
average  weight  of  the  cars  and  lading  of  the  trains  hauled 
on  the  latter  line,  it  was  stated,  was  1,212  tons,  and  the 
maximum  grade  was  42  ft.  per  mile.  T/ie  Engineer  calls 
attention  to  the  fact  that  it  is  impossible  for  a  locomotive 
of  the  weight  and  dimensions  given  to  haul  a  train  of  that 
weight  up  a  grade  of  42  ft.  per  mile.  In  this  our  cotem- 
porary is  right,  and  whatever  controversial  advantage  ac- 
crues from  the  fact  that  in  the  report  of  these  tests,  which 
we  quoted  from,  there  was  no  intimation  that  a  helping 


engine  on  the  North  British  road  burned  nearly  i\  times 
as  much  coal  per  ton  of  load  hauled  as  the  New  York 
Central  engine,  and  as  the  total  cost  of  locomotive  e.x- 
penses  and  train  service  per  ton  hauled  of  the  former  en- 
gine was  more  than  four  times  that  of  the  latter,  there  is 
ample  margin  for  making  any  correction  due  to  the  use 
of  the  helping  engine  for  a  distance  of  only  about  2i  per 
cent,  of  the  whole  distance  run. 

The  writer  in  The  Engineer  also  calls  attention  to  the 
fact  that  Mr.  Buchanan's  engine  on  the  New  York  Central 
road  burned  only  o.  105  lb.  of  coal  per  ton  per  mile,  the  aver- 
age consumption  on  the  12  roads  reported  in  our  table  V 
burned  0.215  "J-  To  any  one  who  has  ever  studied  loco- 
motive reports  this  will  not  cause  surprise.  The  roads 
named  in  table  V  own  nearly  5,000  locomotives,  and  the 
consumption  of  coal  reported  therein  is  that  of  all  of  these 
engines,  good,  bad,  and  indifferent,  and  working  under 
all  sorts  of  conditions,  grades,  curves,  etc.,  favorable  and 
unfavorable.  It  illustrates  the  importance  in  comparisons 
of  this  kind,  as  has  been  mentioned  before,  of  confining 
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them  either  to  general  averages  or  to  special  tests  made 
under  like  conditions.  The  Engineer  constantly  confuses 
these  two  kinds  of  data,  and,  in  fact,  seems  to  have  a  mis- 
apprehension of  the  meaning  of  the  word  "average" 
when  it  is  used  in  the  sense  of  a  medial  sum  or  quantity. 
Thus,  in  speaking  of  the  average  weight  of  English  goods 
trains,  he  says  that  we  are  mistaken  in  thinking  that  233 
tons  represent  about  the  average  English  goods  trains. 
"  Coal  trains  of  450  tons,"  he  says,  "  are  very  common  in 
this  country,  and  if  we  grant  that  60  lbs.  per  mile  is 
burned  with  such  trains,  we  have  less  than  0.14  lb.  of  coal 
per  ton-mile,  which  is  not  greatly  in  excess  of  one-half 
that  burned  by  American  engines." 

But  why  should  we  grant  The  Engineer  s  assertion  .' 
He  does  not  give  the  slightest  evidence  to  lead  us  to  do 
so.  But  even  if  some  engines  pull  trains  of  450  tons 
weight  with  a  consumption  of  60  lbs.  of  coal  per  mile,  it 
does  not  prove  that  all  freight  trains  on  English  roads 
burn  that  amount  of  fuel  per  ton  per  mile.  The  reasoning 
is  feeble  and  fallacious.  It  is  a  case  of  what  logicians  call 
a  "  non-distribution  of  the  middle  term." 

In  the  article  which  appeared  in  The  Engineer  of  March 

4.   our   cotemporary,   commenting  on   some  of   the  data 

which  we  gave  in  our  table  l.\  *  showing  the  maximum 

loads  hauled,  with  weight  and  performance  of  locomotives, 

on  different  American  railroads,  says  : 

It  must  be  clearly  understooi  that  this  table  does  not  repre- 
sent average  perlonnance.  It  shows  the  heaviest  loads  hauled, 
and  some  of  the  figures  given  cannot  be  received  without  con- 
siderable hesitation.  Let  us  take,  for  example,  the  New  York 
Central  train.  This,  according  to  the  table,  weighs  392  tons  ; 
the  weight  of  the  tender  is,  we  assume,  included  in  this.  The 
engine  weighs  about  44  tons.  So  the  gross  load  moved  is  436 
tons.  The  tractive  power  of  the  engine  is,  in  round  numbers, 
105  lbs.  per  pound  of  average  cylinder  pressure  ;  the  speed  is 
over  37  miles  per  hour.  The  resistance  at  this  speed  cannot, 
we  think,  be  less  than  20  lbs.  per  ton.  and  436  X  20  =:  8,720 
lbs.,  demanding  an  average  pressure  of  about  83  lbs.  effective 
in  the  cylinders.  A  resistance  of  8,720  lbs.  overcome  at  the 
rate  of  3,256  ft.  per  minute  represents  S60  horse-power  ex- 
pended in  hauling  alone.  But  experiments  very  carefully  con- 
ducted in  the  United  States  have  shown  that  the  indicated 
power  is  not  infrequently  twice  as  great  as  that  represented  by 
the  pull  on  the  draw-bar.  If,  however,  we  make  the  very  mod- 
erate estimate  that  the  power  expended  in  the  internal  resist- 
ances ot  the  engine  was  but  140  horses,  we  have  1,000  horses 
left,  as  the  average  indicated  power  of  the  locomotive.  Un- 
fortunately the  consumption  of  fuel  per  mile  is  not  given. 
That  of  a  larger  engine  is,  however,  given  lower  down  at  95 
lbs.  per  mile.  Assuming  that  the  New  York  and  Albany  en- 
gine burned  the  same  weight,  we  have  37  X  95  —  3,5I5  lbs. 
of  coal  for  an  hour's  work,  and  3.515  lbs.  only  per  horse-power 
per  hour.  But  it  is  a  liberal  estimate  to  say  that  the  boiler 
made  7  lbs.  of  steam  per  pound  of  coal,  so  that  notwithstand- 
ing the  enormous  average  pressure,  which  must  have  greatly 
limited  e.xpansion,  the  engine  was  running  with  only  24.6  lbs. 
of  steam  per  horse  per  hour.  This  is  indeed  a  wonderful  per- 
formance altogether — so  wonderful  that  our  cotemporary  ought 
to  invcst'gate  the  facts.  If  it  can  be  really  proved  that  the  fig- 
ures he  gives  represent  the  truth,  then  the  New  York  and 
Albany  locomotive  deserves  to  be  repriduced  over  and  over 
again  As  it  is,  without  meaning  to  be  discourteous,  we  are 
compelled  to  say  that  the  figures  cannot  possibly  represent 
facts  without  qualification. 

It  is  not  easy  to  know  just  how  to  discuss  a  subject  with 
a  person  in  the  condition  of  mind  which  is  manifested  by 
the  close  of  the  above  paragraph.  A  reply  thereto  should 
be  preceded  by  the  statement  that  the  Hudson  River  Divi- 
sion of  the  New  York  Central  Railroad  is  nearly  level 
from  New  York  to  Albany.  There  are  some  short  grades 
of  from  15  to  34  ft.  per  mile,  but  they  are  so  short  as  not 
to  materially  affect  the  capacity  of  e*igines,  and  others  of 
9  to   10  ft.   per  mile  and  2  or  3  miles  long.      Now  the 
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engines  specified  in  our  table  have  taken  trains  of  the  size 
and  weight  from  New  York  to  Albany  in  the  time  named, 
and  we  are  authorized  by  Mr.  Buchanan,  the  Superintend- 
ent of  Machinery  of  the  roa.l,  to  say  that  if  the  Editor  of 
The  Engineer  will  visit  this  country  or  send  a  representa- 
tive, he,  Mr.  B.,  will  take  great  pleasure  in  hauling  such 
a  train  from  New  York  to  Albany  with  one  of  the  engines 
specified  in  our  table,  and  with  his  foreign  visitor  as  a  pas- 
senger. 

Esteemed  cotemporary,  it  is  not  our  figures  which  "  can- 
not possibly  represent  facts,"  it  is  yours.  You  have  as- 
sumed that  the  resistance  of  the  passenger  cars  on  the 
Hudson  River  Railroad  cannot  be  less  than  20  lbs.  per  ton 
at  a  speed  of  37  miles  per  hour.  It  is  probably  less  than 
15  lbs. 

Again,  our  cotemporary  discredits  the  fact,  given  in  our 
table  IX,  that  Mogul  engines  on  the  New  York  Central 
Railroad  haul  trains  from  Buffalo  to  New  York,  a  dis- 
tance of  440  miles,  which  weigh  i,Soo  tons.  Of  this  per- 
formance The  Engineer  says  : 

The  table  cf  freight  trains  presents  many  figures  with  which 
we  in  Great  Britain  have  nothing  to  compare.  As,  for  exam- 
ple, i.Soo  tons  hauled  at  29  miles  an  hour.  It  is,  we  think, 
beyond  question  that  the  resistance  per  ton  of  goods  trains  is 
greater  than  th.at  of  passenger  trains  at  moderate  speeds,  be- 
cause the  wheels  are  not  kept  in  such  good  order,  the  axle- 
bo.xes  are  less  carefully  lubricated,  and  there  is  more  jolting 
and  striking  of  flanges  against  the  rails.  We  shall  probably 
not  be  over  the  mark — though  we  are  open  to  correction — if  we 
take  the  resistance  of  engine  and  train  together  at  20  lbs.  per 
ton.  But  this  means  a  resistance  of  36,000  lbs.,  and  this  re- 
sistance overcome  at  the  rate  of  1.760  ft.  per  minute  represents 
about  1,900  horse-power.  A  small  addition  for  internal  resist- 
ance gives  us  2,000  indicated  horse-power.  The  engine  has 
cylinJers  19  X  26,  and  its  tractive  power  is  in  round  numbers 
147  lbs,  per  pound  of  average  pressure,  so  the  average  pressure 
cannot  have  been  less  than  244  lbs,  on  the  square  inch.  We 
willingly  admit  that  we  have  nothing  in  this  country  at  all  com- 
parable with  this.  If  it  be  argued  that  20  lbs.  is  an  excessive 
resistance,  then  it  is  clear  that  goods  trains  run  with  much  less 
friction  than  passenger  trains.  A  great  road  resistance  is  the 
only  excuse  for  the  enormous  consumption  of  fuel  in  passenger 
engines.  Why  should  not  the  same  resistance  exist  for  goods 
trains?  We  have  not  said  anything  about  the  weight  of  the 
engine  in  this  case,  which  amounts  to  about  53  tons — a  trifle, 
«f  course,  compared  to  the  weight  of  the  train.  Once  more  we 
have  to  plead  incredulity.  We  really  cannot  manage  to  be- 
lieve that  a  locomotive  of  the  dimensions  stated  hauled  r,8oo 
tons  at  30  miles  an  hour,  especially  as  there  is  a  ma.ximum 
grade  of  30  ft.  to  the  mile,  or  I  in  176  to  be  dealt  with,  but 
whether  the  train  went  up  this  or  down  is  not  stated.  Nothing 
is  said  about  the  weight  of  the  coal  burned. 

It  is  true  that  a  correction  of  o«r  statement  is  required. 
On  more  careful  inquiry  than  was  given  to  the  first  report 
which  was  received  of  this  performance,  we  find  that  push- 
ing engines  are  used  at  four  places  between  Buffalo  and 
New  York  :  first,  from  East  Buffalo  to  Forks,  a  distance  of 
4A  miles  ;  second,  on  the  grade  west  of  Fairport,  a  dis- 
tance of  I  mile  ;  third,  east  of  Oneida,  i  mile  ;  and  fourth, 
from  Schenectady  to  Athens  Junction,  for  3J  miles.  The 
whole  distance  from  East  Buffalo  to  New  York  is  440 
miles.  On  reinvestigation  we  find,  however,  that  our  esti- 
mate of  the  average  weight  of  cars  hauled  in  these  trains  is 
below  and  not  above  the  actual  weight.  Many  of  the  cars 
carry  over  50,000  lbs.  of  lading,  and  the  cars  themselves 
weigh  30,000  lbs.  With  the  exception  of  the  places  named, 
such  trains  are  hauled  daily  on  the  New  York  Central  line 
by  Mogul  engines  of  the  weight  and  dimensions  given  in 
our  table. 

Since  our  former  articles  were  written  we  have  received 
reports  of  other  heavy  trains  hauled  on  different  roads,  the 
data  of  which  are  given  in  the  accompanying  table.     These 
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reports  are  given  on 
the  authority  of  the 
Superintendents  of 
Machinery  of  the  lines 
on  which  the  trains 
were  hauled.  It  will 
be  seen  from  this  that 
a  passenger  train 
weighing  485*  tons 
was  hauled  on  the  Bal- 
timore &  Ohio  Rail- 
road, and  on  the  Phil- 
adelphia  &  Erie 
freight  trains  of  2,422 
and  2,764.7  tons  have 
been  hauled  with  con- 
solidation engines. 
This  line,  it  may  be 
said,  is  nearly  level, 
with  a  few  grades  and 
a  slight  descent  in  the 
direction  in  which  the 
trains  were  hauled. 

But  our  esteemed 
adversary  has  reserv- 
ed its  most  o  V  e  r- 
whelming  argument 
for  the  last.  To  ex- 
plain the  fact,  which 
we  have  proved  by 
statistics,  that  Amer- 
ican locomotives  run 
farther,  pull  heavier 
loads,  and  cost  less 
for  repairs,  he  says 
they  must  therefore 
wear  out  sooner. 
Surely  it  cannot  be  ex- 
pected that  we  will 
seriously  answer  such 
reasoning.  Esteemed 
cotemporary,  how  do 
you  know  they  wear 
out  sooner  ?  who  told 
you  they  did  ?  or — 
what  is  probable — 
did  you  only  imagine 
they  do  ?  what  evi- 
dence have  you  to 
show  that  they  are 
short-lived  ?  There 
are  locomotives  in  this 
country  which  have 
been  in  continuous 
service  for  over  fifty 
years.  Are  there  any 
English  engines  of 
that  age  in  service  ? 
No  table  of  mortality 
has  ever  been  con- 
structed to  show  an 
average  "  prospect  of 
life"  of  American  lo- 
comotives ;  but,  es- 
teemed   cotemporary 
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seriously,  if  they  wear  out  faster  the  expense  of  re- 
newals ought  to  show  in  the  repair  accounts,  because 
all  companies,  in  this  country,  which  keep  their  accounts 
properly,  charge  renewals  ol  old  engines  to  "  repairs." 
Now,  as  the  repairs  of  our  engines  cost  less  than  yours  do 
— even  with  more  costly  material  and  higher  wages — it 
would  seem  to  show  that  in  reality  they  are  longer-lived 
than  yours.  You  say  that  we  "  do  not  attempt  to  e-xplain 
why  an  American  locomotive  should  last  longer  and  cost 
less  for  repairs  than  its  English  rival."  We  can't  explain 
the  reason  for  a  fact  which  does  not  exist.  It  is  perhaps 
not  very  important  either  that  it  should  be  explained  to 
parties  like  the  Indian  Locomotive  Superintendent,  whose 
letter  is  published  on  another  page,  provided  the  fact  is 
proved,  as  we  think  it  has  been  in  these  articles.  In  the 
future  we  hope  to  be  able  to  make  what  we  may  call  an- 
atomical comparisons  of  the  details  of  a  representative  Eng- 
lish and  American  locomotive.  We  have  been  promised 
complete  drawings  of  an  English  and  of  a  corresponding 
.America  express  engine,  and  as  soon  as  they  are  received 
we  intend  to  give  our  readers  engravings  of  them  and  will 
then  discuss  the  comparative  anatomy  of  the  two  breeds  of 
machines.  Until  then  you  and  some  other  En<;lishmen  and 
we  and  all  other  Americans  may  repose  in  the  conviction 
expressed  at  the  end  of  your  discussion  of  this  subject, 
that  "  Our  locomotive  is  adapted  to  our  requirements,  and 
the  locomotive  of  the  United  States  to  the  requirements  of 
Brother  Jonathan."     But  how  about  the  railroad  managers 

"  From  Greenland's  icy  mountains. 
To  India's  coral  strand, 
or  Where  Afric's  sunny  fountains 

Roll  down  their  golden  sand"  ? 

— those  are  the  people  who  are,  or  should  be,  open  to 
conviction,  and  who  will  be  interested  in  knowing  that 
this  discussion  has  shown  that  American  locomotives  run 
farther  in  a  given  time,  pull  more,  cost  less  for  repairs, 
burn  less  fuel  in  proportion  to  the  loads  hauled,  and  last 
longer  than  English  locomotives  do. 
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Thk   Coal    Trade.     A  Compendium  of  Valuable  Information 

Relative  to   Coal  Production,  Prices,  etc.     By    Frederick   E. 

Sanrard.     The  Coal  Trade  fournal.  New  York. 

This  is  the   nineteenth  number  of   Mr.  Saward's  very  useful 

annual  publication.     It  is  what  the  title  claims — a  compendium 

of   information   relating   to  the  coal   trade,  giving   production, 

range  of  prices,  and  a  great  deal  of  other  useful  informaiion. 

The  statistics  given  seem  to  be  the  best  available.  For  the 
anthracite  coal  field  and  for  somr  of  tt\e  Eastern  bituminous 
districts — such  as  the  Clearfield,  Cumberland,  and  a  few  others 
— complete  figures  are  attainable  for  production  and  shipments  ; 
but  for  many  of  the  Western  coal  fields  it  is  impossible  to  give 
more  than  approximate  and  estimated  statements.  Mr.  Saw- 
ard's long  experience  in  the  trade  has  enabled  him  to  make  an 
excellent  book,  and  to  know  where  to  look  for  the  most  reli- 
able information,  and  it  is  an  indispensable  book  of  reference 
for  all  who  are  connected  with  or  interested  in  the  trade. 


A  Text-Book  on    Retaining  Walls  and  Masonry   Dams. 

By  Mansfield  Merriman,  Professor  of  Civil  Engineering  in 

Lehigh    University.      John    Wiley    &    Sons,   New   York  ; 

price,  .^2. 

This  book  is  intended  for  the  use  of  civil  engineers,  as  well 

as  for  a  text-book  for  students,  and  its  author's  object  has  evi- 


dently been  to  treat  his  subject  in  as  brief  and  compact  a  way 
as  would  be  consistent  with  clearness.  It  includes  chapters  on 
Earthwork  Slopes  ,  Lateral  Pressure  of  [Larth  ;  Investigation 
of  Retaining  Walls  ;  Design  of  Retaining  Walls  and  Masonry 
Dams.  The  various  principles  and  formulas  stated  are  illus- 
trated by  numerical  examples  in  almost  every  case. 

The  book  sets  forth  the  best  methods  of  computing  the  thrust 
of  earth  against  walls,  of  investigating  strains  on  walls  and 
dams,  and  of  designing  structures  of  that  kind.  It  is  concisely 
and  yet  clearly  written,  for  Professor  Merriman  has  always  the 
gift  of  expressing  his  meaning  plainly,  and  is  altogether  an  ad- 
mirable textbook  on  a  somewhat  difficult  subject. 


TRADE    CATALOGUES. 


Bending  and  Straii;lttemng  Rolls  for  Iron  and  Steel  Plates  :  Illus- 
trated Catalogue.      The  Niles  Tool  Works,  Hamilton.  O. 

This  catalogue  gives  descriptions  of  a  number  of  tools  of  the 
class  named,  including  some  very  heavy  and  powerful  ma- 
chines, built  especially  for  bending  ship  and  armor  plates  of 
the  largest  size.     It  is  very  handsomely  illustrated. 

Griffith's  Stopper  and  Nozzle  for  Open-hearth   and  Bessemer  Steel 
Ladles.     R.  B.  Seidel,  1324  Callowhill  Street,  Philadelphia. 
This   is   an   illustrated   description  of   an   excellent  device, 
which  was  described  in  the  Journal  some  time  ago,  and  which 
has  now  proved  its  usefulness  in  service. 

Illustrated  and  Descriptive  Catalogue  of  the  Nathan  Manufac- 
turing Company  :  Mew  Yoik. 
This  very  handsome  catalogue  is  the  first  issued  by  the  Na- 
than Company  for  several  years,  and  it  contains  descriptions 
of  several  new  devices  which  were  not  in  the  last  edition.  These 
include  a  steam  fire  extinguisher  ;  a  steam  sanding  apparatus  ; 
a  boiler  washer  and  filler  ;  and  the  new  "  Nathan"  injector, 
which  we  expect  to  illustrate  shortly  in  our  columns.  The  illus- 
trations are  very  good,  and  the  c.italogue  generally  is  an  expo- 
nent and  example  of  the  excellent  work  for  which  the  Company 
is  noted.  

Comparative  Boiler  Tests  at  the  Rochester  (N.   Y.)  Railway  Com- 
pany.     The  Heine  Safety  Boiler  Company,  421   Olive  Street, 
St.  Louis. 
This  is  an  account  of  some  competitive  tests  of  safety  boilers 
made  recently  in  Rochester.  N.  Y.,  with  the  object  of  determin- 
ing the  efficiency  of  the  Heine  boik-r  as  compared  with  others 
of  the  same  type.  

Brass  and  Iron  Goods  and  Specialties  :  Illustrated  Catalogue  of 
the  Lunkenheimer  Brass  Manufacturing    Company,    Cincin- 
nati, 0. 
This  catalogue  contains  descriptions  of  a  great  variety  of 
articles,    including   valves  of  all   kinds,  fittings,   oil-cups,   etc., 
including  a  variety  of  specialties,  such  as   the  "  handy"  gate 
valve  ;    sight-feed   lubricators   and   other   devices.     The   Com- 
pany represented  by  the  catalogue  has  a  very  large  plant,  and 
facilities  for  doing  a  great  variety  of  work. 


The  Acme  Water  Lift  :  Illustrated  Catalogue .  Burt  &•  Stilton, 
Patentees,  Jacksonville,  Fla. 
This  is  an  illustrated  description  of  a  device  for  raising  water, 
which  has  been  heretofore  described  in  the  Journal,  and  which 
is  very  well  adapted  for  railroad  use,  especially  at  stations 
where  it  is  not  convenient  to  keep  a  steam-pump  or  engine. 
Water  can  be  raised  and  tanks  filled  readily  by  passing  locomo- 
tives. 
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Illustrated  Catalogue  of  Graphite  Productions.  The  Jos.  Dixon 
Crucible  Company,  Jersey  City,  N.  J. 
This  catalogue  gives  one  a  new  idea  of  the  variety  of  pur- 
poses to  which  graphite  can  be  applied.  The  Jos.  Dixon 
Company  is  a  leader  in  this  branch,  and  has  not  only  supplied 
graphite  in  its  purest  form,  but  has  made  for  years  a  study  of 
the  different  methods  of  using  it  in  the  arts.  The  catalogue 
should  be  studied,  for  it  is  quite  impossible  to  give  more  than 
a  general  idea  of  its  varied  contents  wriihin  the  limits  of  a  brief 
notice. 

The  Imprtved  Drawing  Table  and  the  Mtiltilinead  :  Illustrated 
Description.     John  Svenson,  M.E.,  Scranton,  Pa. 


CURRENT   READING. 


In  the  June  number  of  the  Popular  Science  Monthly  Mr. 
Andrew  D.  White  continues  his  articles  on  the  Warfare  be- 
tween Science  and  Theology.  Professor  John  S.  Newberry 
contributes  a  sketch  of  the  Ancient  Civilizalicns  of  America, 
and  Mr.  A.  Morgan  writes  of  the  necessity  of  a  Railroad  Court 
of  Last  Resort  to  construe  the  many  and  frequently  conflicting 
National  and  State  laws  relating  to  railroads.  There  are  also 
several  other  interesting  articles. 

In  the  Forum  for  May  the  Silver  Question  is  discussed  by 
Senator  Vilas,  Representative  Harler  and  Mr.  J.  C.  Hemphill, 
of  Charleston.  Mr.  S.  C.  T.  Dodd  pleads  the  cause  of  the 
Standard  Oil  Trust,  and  Mr.  D.  R.  Wilkie,  General  Manager 
of  the  Imperial  Bank  of  Canada,  discusses  the  advantages  of 
the  Canadian  Banking  System.  An  article  of  especial  interest 
to  engineers  is  Mr.  Edward  P.  North's  paper  on  Ocean  Traffic 
by  the  Erie  Canal.  Mr.  North  groups  his  statistics  well  and 
makes  a  plea  for  the  enlargement  of  the  Erie  Canal  which  is  in 
some  respects  effective,  but  is  unfortunately  marred  by  some 
defective  reasoning  ;  it  is,  however,  a  readable  paper. 

With  the  May  number  the  Arena  completes  its  fifth  volume. 
In  the  two  and  a  half  years  of  its  existence  this  magazine  has 
been  remarkably  successful,  simply  because  its  editor  has  ad- 
hered clo-ely  to  the  original  intention  of  keeping  its  pages  open 
to  the  free  and  full  discussion  of  important  questions.  It  has 
enlisted  many  contributors  of  ability,  and  has  taken  a  high 
position  on  this  account.  The  May  number  is  fully  up  to  the 
high  standard  set,  and  promises  continuous  improvement. 

Several  very  finely  illustrated  articles  are  found  in  Harper's 
Magazine  for  June,  and  the  number  contains  even  more  than 
the  usual  variety.  The  Austro  Hungarian  Army  is  described  ' 
by  one  of  its  officers.  The  paper  in  the  Western  series  is  on 
Montana,  and  there  is  one  on  Eastern  Peru,  a  country  almost 
unknown  to  most  of  us.  The  lighter  part  of  the  magazine  is 
appropriate  for  an  early  summer  number. 

The  June  number  of  the  Overland  Monthly  is  a  very  good 
one,  both  in  matter  and  illustrations,  and  shows  that  this  maga- 
zine is  keeping  up  to  a  high  standard. 

The  May  number  of  Outing  is  bright  and  brings  with  it  a 
pleasant  suggestion  of  coming  summer.  The  Bicycle,  Riding, 
Canoeing,  Fishing  and  Hunting  al!  find  place  in  its  columns, 
and  there  are  some  excellent  illustrations.  The  evolution  of 
the  new  form  of  fast  yacht  is  traced  in  a  carefully  written  arti- 
cle. The  Maryland  National  Guard  is  the  subject  of  the  mili- 
tary article  for  the  month. 

The  number  of  the  Commercial  and  Financbal  Chronicle 
for  May  21  is  accompanied  by  the  yearly  Supplement  giving 
State  and  city  debts.  This  is  the  only  publication  giving  full 
information  about  issues  of  State  and  municipal  bonds  ;  it  is 
prepared  with  great  cars  and  is  of  the  highest  value  to  invest- 
prs,  with  whom  this  class  of  securities  is  very  popular. 


Among  books  in  preparation  by  John  Wiley  &  Sons,  New 
York,  we  note  a  new  volume  on  Geodetic  Surveying  by  Pro- 
fessor Mansfield  Merriman. 

In  recent  numbers  of  Harper's  Weekly  there  have  been 
illustrated  articles  on  the  Memphis  Bridge  ;  on  the  Mining 
Regions  of  Alaska  ;  on  the  Columbia  Rlvei  Centennial,  and  a 
number  of  other  interesting  topics. 

The  May  number  of  the  Eclectic  Magazine  has  an  excellent 
selection  of  articles  from  the  leading  English  periodicals,  in- 
cluding two  or  three  that  deserve  especial  attention. 

The  May  number  of  the  Engineering  Magazine  has  seme 
interesting  articles,  including  illustrated  papers  on  the  Future 
World's  Highway,  by  T.  G,  Gribble  ;  Difficulties  of  Tunnel 
Building,  bv  Emit  Low  ;  Education  for  the  Workshop,  by 
F.  A.  C.  Perrine  ;  Water  Supplies  for  Cities  and  Towns,  by 
Floyd  Davis.  The  special  departments  have  been  put  in  edi- 
torial charge  of  gentlemen  who  are  experts  in  their  several 
subjects. 

A  number  of  excellent  articles  are  found  in  Goldthwaite's 
Geographical  Magazine  for  May.  Among  the  subjects 
treated  are  Glaciers;  the  Appalachian  Mountains  of  Penn-' 
sylvania  ;  River  Valleys;  Volcanic  Forces  and  Submarine 
Cables  ;  the  Physiology  of  a  Pocoson,  and  the  history  of  Co- 
lumbus. The  number  has  general  as  well  as  special  interest 
and  is  bright  and  readable. 

In  the  June  number  of  Scribner's  Magazine  Mr.  Thomas 
C.  Clarke  has  an  article  suggesting  a  solution  for  the  problem 
of  rapid  transit,  especially  in  New  York,  Boston,  and  Chicago. 
Other  articles  describe  an  ascent  of  Mt.  Etna,  the  Chicago  fire 
of  1S71,  and  the  great  Texas  Cattle  Trail,  which  has  now  almost 
disappeared.  There  are  also  some  other  articles  of  interest, 
besides  the  usual  amount  of  fiction  and  lignter  material. 

In  the  May  number  of  Good  Roads  Mr.  J.  M.  H.  Frederick 
has  a  paper  on  the  Roads  of  Ohio,  which  is  illustrated  by  some 
very  striking  photographs  of  country  roads  of  various  degrees 
of  badness.  There  are  also  papers  on  Broad  Tires,  on  Dirt 
Roads  and  Gravel  Roads,  and  several  other  timely  topics. 

The  May  number  of  Minerals  has  articles  on  Mount  Mica  ; 
on  New  Minerals  discovered  ;  on  the  Origin  of  Diamonds  ;  on 
Minerals  of  Spanish  America  ;  Minerals  at  the  World's  Fair  ; 
and  a  variety  of  shorter  notes  on  various  topics. 


BOOKS    RECEIVED. 


Ninth  Annunl  Report  of  the  Board  of  Railroad  Commissioners  I 

of  the  State  of  New  York  for  the  Year  ending  June  30,  iSgi.  Y 
William  E.  Rogers,  Isaac  V.  Baker,  Jr.,  Michael  Rickard,  l\ 
Commissioners.   State  Printers,  Albany,  N.  Y. 

First  Report  of  the  United  States  Board  on    Geographic  A^amcs.       A 
1890-gi.     Government  Printing  Office,  Washington. 

United  Stales  Naval  Institute:  Additions,  Changes  and  Cor-  \J 
rections  in  Instructions  for  Infantry  and  Artillery,  United  States  \\ 
Navy,  iSgi.     Published  by  the  Institute,  Annapolis.  Md. 

Liste  des  Baliments  de  la  Marine  Francaise  (Guerre  et  Com- 
merce) et  de  Letirs  Signaux  Distinctifs.  Janvier  i,  i8q2.  Ser- 
vice hydrographiijue  de  la  A/arine.  Imprimi  rie  Nalionale,  Paris,. 
France. 

Second  Annual  Report  of  the  Boa-id  of  Directors  of  the  Pitts- 
burgh, Cincinnati,  Chicago  &^  St.  Louis  Railroad  Company ;  fot 
the  Year  i8gi.      Pittsburgh. 

The  Railroads  and  the  Public  :  Addresses  delivered  before  the  \  1 

Contemporary  Club  by  George  G.  Crocker,  Joseph  D.  Potts,  Joseph  Y 

S.  Harris  and  George  B.  Roberts.  Privately  printed  for  tlj^  A 
Contemporary  Club,  Philadelphia, 
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minimal  Rtf>ort  of  the  City  Enginter  of  the  City  of  Providence 
for  the  Year  iSyi.  /.  Jlerherl  Shedd,  City  Enginefr.  Issuctl 
by  the  City,  Providence.  R.  I.  This  rei)orl  contains  nuich 
valuable  information,  to  which  we  hope  to  refer  al  more  length 
hereafter. 

Catalogue  of  the  Officers  and  Students  of  Washington  Univcr 
sity,  with  the  Courses  of  Study  for  the  Academic  Year  1891-92. 
Issued  by  the  University,  St.  Louis. 

Report  of  the  United  Slates  National  Museum  under  the  Direc- 
tion of  the  Smithsonian  Institution.  Government  Printing 
Office,  Washington.  Some  reference  has  heretofore  been  made 
to  this  report. 

University  of  Wisconsin  :  Circular  of  the  College  of  Mechanics 
and  Engineering.     Published  by  the  University,  Madison,  Wis. 

Tenth  Annual  Catalogue  of  the  Rose  Polytechnic  Institute ; 
with  an  Outline  of  the  Course  of  Study  and  the  Plan  of  Instruc- 
tion.    1892.     Issued  by  the  Institute,  Terre  Haute,  Ind. 

Proceedings  of  a  National  Convention  of  Railroad  Commis- 
sioners, held  at  the  Office  of  the  Interstate  Commerce  Commission, 
Washington,  D.  C,  April  13  and  14,  1892.  Washington  ;  issued 
by  the  Interstate  Commerce  Commission. 

Statistical  Abstract  of  the  United  States  :  pourteenth  Number, 
1891.  Finance,  Coinage,  Commerce,  Immigration,  Shipping, 
Postal  Service,  Population,  Railroads,  Agriculture,  etc.  Pre- 
pared by  the  Bureau  of  Statistics  under  the  Direction  of  the  Secre- 
tary of  the  Treasury.    Government  Printing  Office,  Washington, 

The  A  mericus  iSr"  Tampa  Railroad  Company :  Prospectus. 
Compiled  by  fudge  Joseph  Tillman,  President.  Issued  by  the 
Company,  Ameiicus,  Ga. 

Annali  della  Societa  degli  Ingegneri  c  degli  Archittetti  Italiani  : 
Anno  VII,  1892,  Fascicolo  I.  Issued  by  the  Society,  Rome, 
Italy. 

Design  Patettts  :  Liability  of  Infringer.  United  States  Cir- 
cuit Court  Southern  District  of  New  York.  Opinion  of  Judge 
Co.xe  in  the  case  of  Untermeyer  vs.  Freund  and  others.     New 

York. 

■ ♦ 

THE    INTERCONTINENTAL    RAILROAD 
SURVEY. 


The  first  surveying  party  for  the  Intercontinental  Rail- 
road, which  is  under  charge  of  Mr.  W.  1".  Shunk,  has 
completed  a  preliminary  survey  from  Quito  in  Ecuador  to 
Medellin  in  Colombia,  and  has  recently  been  instructed  to 
continue  the  line  from  the  last-named  point  to  Cartagena, 
with  especial  reference  to  determining  the  best  practicable 
route. 

The  party  under  charge  of  Mr.  W.  D.  Kelly  is  now  at 
Cerro  di  Pasco  in  Peru,  and  is  about  to  begin  the  survey 
of  a  line  from  that  place  to  Cuzco  and  thence  southward 
into  Bolivia. 

These  two  surveys,  when  completed,  will,  with  those 
already  made,  determine  the  practicability  of  the  Inter- 
continental Line  from  Cartagena  to  a  connection  with  the 
Argentine  railroad  system,  and  will  cover  nearly  all  the 
prouosed  line  in  South  America.  The  preliminary  work 
will  probably  be  finished  within  a  year. 

Something  depends,  of  course,  on  the  money  whicli  may 
be  available  for  the  work  ;  but  it  is  understood  that  there 
is  now  little  doubt  that  a  sufficient  appropriation  can  be 
secured  for  the  present  year.  The  work  completed  so  far 
covers  about  1,600  miles  of  reconnoissance,  and  some  500 
miles  more  are  included  in  the  two  sections  mentioned 

above. 

• 

SOME  CURRENT  NOTES. 


performed  within  12  consecutive  hours  shall  be  considered 

a  day's  work  for  r.iilroad  men.  For  al!  over  the  10  hours' 
work  they  are  to  be  entitled  to  extra  pay.  It  is  further 
provided  that  no  trainman  who  has  worked  24  hours  shall 
lie  required  to  go  on  duty  again  until  he  has  had  at  least 
eight  hours"  consecutive  rest.  A  fine  not  to  exceed  I500 
is  the  iicnalty  for  any  violation  of  the  law,  and  the  only 
exception  permitted  is  in  clearing  tracks  in  cases  of  acci- 
dent. 

Some  trials  have  been  begun  at  the  New  York  Navy 
Yard  with  the  torpedo-boat  Destroyer,  which  was  built 
some  years  ago.  This  boat  was  built  for  the  purpose  of 
testing  the  Ericsson  submarine  gun,  which  is  intended  to 
throw  a  formidable  projectile  under  water.  The  boat 
itself  is  130  ft.  long  and  10  ft.  beam  ;  the  gun  is  fixed 
lirmly  in  the  hull  and  is  about  30  ft.  long,  with  a  caliber 
of  12  in.  The  projectiles  are  cylinders  nearly  20  ft.  long, 
provided  with  fins  for  directing  their  course,  and  carrying 
a  heavy  charge  of  explosive.  This  gun  was  one  of  the 
last  inventions  of  the  late  John  Ericsson,  and  from  it  he 
expected  great  results. 

The  report  of  the  Slate  Engineer  of  New  York  gives 
an  interesting  history  of  the  canal  system  of  the  State  and 
its  gradual  development.  It  states  that  the  improvements 
now  in  progress  on  the  Erie  Canal,  the  main  trunk  of  the 
system,  will  give  a  full  depth  of  7  ft.  of  water  through- 
out ;  this  depth  is  at  present  reduced  at  several  points  by 
deposits  of  mud  and  silt.  The  locks  are  all  to  be  made 
long  enough  to  pass  two  boats,  the  general  practice  on  the 
canal  being  to  run  two  boats  together.  A  steady  increase 
in  the  number  of  steam  canal-boats  is  reported. 


The  Kansas  City,  Wat  kins  &  Gulf  Railroad  was  com- 
pleted on  April  28  from  Lake  Charles,  La.,  to  Alexandria, 
a  distance  of  96  miles.  This  road  has  been  located  and 
built  under  the  direction  of  Mr.  P.  H.  Philbrick,  Chief 
Engineer,  and  required  some  difficult  work. 


The  Governor  of  New  York  has  signed  the   bill  passed 
by  the   Legislature  which  provides  that   10  hours'  work 


The  Chicago  Elevated  Terminal  Railroad  Company  has 
had  plans  prepared  for  a  large  station  building  on  the 
corner  of  Twelfth  and  State  streets  in  that  city.  The 
main  building  is  to  be  269  X  35°  f-  and  eight  stories  high, 
and  on  the  street  corner  there  is  to  be  a  tower  60  ft.  square 
and  420  ft.  high.  In  the  rear  of  the  main  building  there 
will  be  a  train-shed  269  X  1,000  ft.,  with  14  tracks  and 
eight  platforms.  The  main  building  will  contain  waiting- 
rooms  and  all  necessary  accommodations,  and  on  the 
ground  lloor  there  will  be  a  number  of  stores.  The  esti- 
mated cost  of  the  building  is  §3,500,000  in  all. 


The  Rensselaer  Polytechnic  Institute  at  Troy  has 
secured  the  services  of  Mr.  Alphonse  Fteley,  Chief  En- 
gineer of  the  New  York  Aqueduct  Commission,  and  of 
Mr.  J.  J.  R.  Croes  to  deliver  lectures  to  its  students  during 
the  next  term. 

A  valuable  collection  of  pamphlets  relating  to  the  con- 
struction and  operation  of  the  New  York  and  iJrooklyn 
Bridge  has  been  presented  to  the  library  of  the  Institute 
by  two  of  its  graduates,  Mr.  C.  C.  Martin,  now  Chief  En- 
gineer, and  Mr.  G.  Leverich,;Principal  Assistant  Engineer 
of  the  Bridge. 

The  Tramways  Trust  of  the  city  of  Melbourne,  Vic- 
toria, began  operations  eight  years  ago,  when  there  were 
no  cable  lines  in  Australia,  and  the  only  one  in  the  colonies 
was  a  short  line  in  Dunedin,  New  Zealand.  The  Trust 
now  owns  in  Melbourne  43!  miles  of  cable  road  and  31 
miles  of  line  operated  by  horses.  The  whole  system  has 
been  constructed  under  the  charge  of  Mr.  G.  S.  Duncan, 
Chief  Engineer,  and  that  gentleman  was  recently  pre- 
sented with  a  handsome  testimonial,  on  the  occasion  of 
his  starting  for  a  trip  to  England  and  the  United  States. 


Pl.\NS  for  the  new  bridge  which  the  East  River  Bridge 
Company  proposes  to  build  between  New  York  and 
Brooklyn,  under  the  charter  recently  obtained  from  the 
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New  York  Legislature,  have  been  prepared  bv  Chief  En- 
gineer George  B.  Cornell,  and  have  been  approved  by  the 
Directors  of  the  Company.  The  location  of  the  bridge  is 
about  one  mile  turther  up  than  the  present  Brooklyn 
Bridge,  and  it  will  extend  from  a  point  near  Delancey  Street 
in  New  York  to  South  Filth  Street  in  the  Eastern  District 
of  Brooklyn.  On  the  New  York  side  the  approaches  will 
extend  to  a  point  near  VVillett  Street,  and  it  is  proposed  to 
continue  an  elevated  railroad  line  from  that  point  to  the 
Bowery,  connecting  with  the  Second  and  Third  Avenue 
lines  of  the  Manhattan  Company. 

^  The  plans  provide  for  a  suspension  bridge  of  the  same 
general  character  as  the  present  Brooklyn  Bridge.  The 
piers  will  be  of  granite  and  will  stand  on  the  dock  line 
provided  by  the  Ciity  authorities.  The  top  of  the  piers 
will  be  280  ft.  above  the  river.  The  masonry  work  will 
be  carried  up  about  180  ft.,  and  the  remaining  100  ft.  will 
be  a  steel  structure.  The  main  span  between  the  piers 
will  be  1,620  ft.,  or  25  ft.  longer  than  that  of  the  Brooklyn 
Bridge.  The  clear  height  above  high  water  at  the  piers 
will  be  120  ft.,  and  in  the  center  135  It.  The  width  of  the 
roadway,  including  side-walks,  roadway  for  teams  and 
four  tracksifor  cars,  will  be  106  ft.     The  cables  for  the 


iron  has  been  decreased  over  8  per  cent.  It  is  still  large. 
however,  being  at  the  rate  of  9,000,000  tons  a  year. 
Stocks  on  hand  are  not  increasing,  and  not  much  further 
decline  in  production  is  to  be  expected. 


There  is  to  be  a  convention  held  in  St.  Louis,  June  2, 
for  the  purpose  of  advocating  the  speedy  construction  of 
the  Nicaragua  Canal  under  the  control  and  direction  of 
the  United  States.  It  is  expected  that  delegates  will  be 
present  to  represent  the  commercial  organizations  of  all 
the  important  cities  of  this  country,  and  that  some  promi- 
nent men  will  take  part  in  the  proceedings. 


The  success  of  nickel-steel  in  recent  armor-plate  trials 
has  suggested  the  use  of  this  alloy  for  guns,  and  it  is 
understood  that  the  Navy  Department  has  ordered  a  set 
of  forgings  from  the  Bethlehem  Iron  Company  for  the 
purpose  of  making  a  cannon  of  nickel-steel,  which  will  be 
subjected  to  a  very  thorough  series  of  tests. 


The  irrigation  of  a  large  extent  of  land,  now  unculti- 


DESIGN   FOR    NEW    BRIDGE   OVER   THE   EAST    RIVER,    NEW   YORK. 


bridge  will  be  four  in  number,  and  will  be  19  in.  in  diam- 
eter. 

As  in  all  city  structures  of  this  kind  one  of  the  greatest 
sources  of  trouble  and  expense  will  be  the  right  of  way 
for  the  approaches  and  the  land  needed  for  the  anchorage 
structures  for  the  cable.  It  is  stated  that  the  officers  of  the 
Company  are  now  engaged  in  securing  the  required  prop- 
erty. The  engineers  are  employed  in  making  the  neces- 
sary surveys  and  the  borings  to  ascertain  the  character  of 
the  bottom  at  the  points  where  the  piers  are  to  be  built. 


The  specifications  for  the  new  dry-dock  at  the  New 
York  Navy  Yard  are  completed,  and  bids  for  its  construc- 
tion are  to  be  received  till  July  12.  It  will  be  near  the 
present  timber  dock. 

When  completed  it  will  be  the  largest  dock  in  this  coun- 
try. It  will  be  625  ft.  long  on  the  outside,  154  ft.  wide 
at  the  top,  64  ft.  wide  at  the  bottom  and  28  ft.  deep.  The 
foundation  piers  must  be  driven  45  ft.  below  the  bottom 
of  the  dock.  A  bed  of  concrete  not  less  than  2  ft.  thick 
will  cover  the  heads  of  the  piles.  The  dock  floor  will  be 
laid  on  stringers  of  yellow  pine,  secured  to  the  foundation 
piles  by  bolts  driven  in  the  center  of  the  piles. 

The  dock  will  be  closed  with  a  steel  floating  gate  or 
caisson.  The  caisson  will  be  108  ft.  in  length  at  the  top 
and  71  ft.  long  at  the  bottom,  25  ft.  in  breadth  and  35  ft. 
in  height.  The  dock  pumps  will  have  a  capacity  to  dis- 
charge 3,000  gallons  of  water  per  minute.  It  will  take  in 
the  largest  vessels  in  the  Navy,  and  will  be  an  important 
addition  to  the  Yard. 


vated,  in  Upper  Egypt  is  proposed  by  a  French  engineer. 
His  plans  include  a  series  of  dams  on  the  Nile  above  As- 
souan, by  which  a  chain  of  storage  reservoirs  can  be 
formed,  where  the  water  will  be  held  in  reserve  until  the 
season  when  it  is  needed.  These  dams  will  not  prevent 
the  passage  of  the  water  required  by  Lower  Egypt  from 
the  great  river. 


Pig-iron  production  is  decreasing  somewhat,  as  had  been 
expected.  The  American  Manufacturer' s  tables  show 
that  on  May  i  there  were  in  blast  262  furnaces,  having  a 
weekly  capacity  of  175,343  tons— a  decrease  from  April  t 
of  iS  furnaces  and  12,766  tons  production.  The  greater 
part  of  this  reduction — nearly  90  per  cent. — was  in  the 
coke  furnaces.  There  is,  however,  still  a  very  large  in- 
crease over  last  year,  as  on  May  i,  1891,  there  were  only 
231  furnaces  in  blast,  and  their  total  capacity  was  116,586 
tons,  showing  a  gain  in  weekly  production  this  year  of 
about  50  per  cent. 

Since  January  i  the  average  weekly  production  of  pig 


The  double-truck  compound  locomotives  designed  by 
Mr.  T.  W.  Johnstone,  Superintendent  of  Motive  Power  of 
the  Mexican  Central  Railroad,  are  to  be  tried  on  that 
road,  a  contract  to  build  three  of  them  having  been  let  by 
the  Company  to  the  Rhode  Island  Locomotive  Works  in 
Providence.     These  engines  were  recently  described. 

Mr.  Johnstone  is  now  making  another  careful  compara- 
tive test  of  simple  and  compound  locomotives  on  his  road. 
It  is  to  be  thorough  in  its  methods  and  interesting  results 
are  expected. 


A  VERY  remarkable  train  was  recently  dispatched  from 
Philadelphia  to  Chicago  by  the  Baldwin  Locomotive 
Works.  The  train  consisted  of  20  compound  locomotives 
built  for  the  Chicago  &  South  Side  Elevated  Railroad  ; 
these  engines  are  Forney  locomotives  of  the  Vauclain 
four-cylinder  type,  having  cylinders  9  in.  and  15  in.  in 
diameter  by  16  in.  stroke,  42-in.  driving-wheels  and  26-in. 
truck  wheels.  They  weigh  56,000  lbs.  each,  40,000  lbs. 
being  on  the  drivers,  and  were  specially  designed  for  this 
elevated  railroad  work. 

The  train  was  drawn  by  compound  locomotive  No.  82, 
with  which  experimental  work  has  been  done  on  several 
roads.  This  is  a  ten-wheel  engine,  also  a  compound  of 
the  Vauclain  tour-cylinder  pattern  ;  it  has  cylinders  14  in. 
and  24  in.  in  diameter  and  24  in.  stroke,  and  the  six  driv- 
ing-wheels are  72  in.  in  diameter.  This  engine  and  its 
tender  weigh  about  200,000  lbs.  in  working  order  ;  the 
weight  of  the  20  small  locomotives,  without  coal  and  water, 
was  about  1.000,000  lbs.,  making  the  total  weight  of  the 
train  600  tons. 

The  train  was  in  charge  of  traveling  engineers  from  the 
Baldwin  Works,  and  relays  of  engineers  and  firemen  were 
provided  to  run  No.  82,  so  that  it  made  the  trip  continu- 
ously, with  only  the  necessary  stops. 
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ENGLISH  AND  AMERICAN  LOCOMOTIVES. 


In  llic  Loiulon  Engineer  for  April  zz  tlie  following;  let- 
ter on  this  subject  vv;is  published,  addressed  to  the  Editor 
of  th.it  periodical  : 

Sir  :  I  have  to  thank  the  Editor  of  tlie  Railroad  and 
Enc.inekking  Joi;rnai.,  New  York,  lor  marked  copies  ot 
his  JOUKN.V.L  containinj;  the  articles  on  En<jlish  and  Amer- 
ican locomotives,  which  you  have  since  nulice  1  editorially. 

1  am  not  at  all  desirous  of  entering  into  arjjument  with 
cither  him  or  you  on  the  -jeneral  merits  of  the  question. 
I  m.iy,  howei'er,  say  this  much,  that  I  believe  it  to  bi' 
wholly  a  paper  war  between  the  editors  of  rival  national 
engineerinjj  newspapers,  and  that  there  is  not  a  pin  to 
choose  between  either  English  or  American  engines,  so 
far  as  the  work  either  can  do  for  a  given  quantity  of  fuel. 
Exactly  the  same  may  be  said  ot  other  locomotives  — 
I'rcnch,  tiernian,  or  Italian.  Whether  as  Englishmen  we 
care  to  commit  ourselves  to  all  the  fearful  and  wonderful 
gims  and  notions  characterizing  foreigners'  engines  is  a 
totally  different  question. 

fj  I,  however,  wish  to  point  out  that  in  dealing  with  Indian 
railways  in  his  January  number,  your  contemporary  has 
drawn  wrong  deductions  from  the  figures  quoted.  I  will 
point  out  where  he  has  done  so,  not  merely  tor  the  sake 
of  putting  him  right,  but  just  to  show  the  worthlessness  of 
his  manipul.iting  statistics  in  order  to  bolster  up  an  argu- 
ment on  a  matter  of  which  he  has  no  knowledge  of  details, 
to  say  nothing  of  using  the  figures  wrongly. 
.. ;;^I-"irstly,  then,  by  making  assumptions  that  were  un- 
necessary, to  allow  for  what  he  calls  "  switching"  service, 
but  what  in  English  we  call  shunting  and  miscellaneous 
service,  he  inakes  out  that  the  average  yearly  mileage  of 
an  engine  in  India  is  23,265.  If  he  will  turn  to  statement 
No.  38  in"  The  Director-General  of  Railways  Report  for 
1890  yi,"  from  which  he  quotes,  he  will  there  find  the  full 
service  of  engines  given  in  "  engine  mileage,"  without 
any  need  for  any  .assumptions  for  "  switching"  service. 
Taking  out  the  total  average,  he  will  find  it  as  follows  : 


Standard  gauge  (5  It.  6  in.)  = 


41,450,792    miles 


=  17.500 


2,370  engines 

engine-miles  yearly. 

,    ,       .,  .  16,051,602  miles  ,  „ 

lYeter  gauge  (3  ft.  3-^  in.)  =  — ^^~ . =  16.850 

t<     o    w       --  1,006  engines 

engine-miles  yearly. 

„     ,  58,402,394  miles  ., 

Doth  gauges  = ^^^^ — . =  17,300  engine-miles 

3.376  engines  '^  ^ 

yearly. 

So  you  see  he  was  far  too  liberal.  At  the  same  time  we 
are  not  at  all  ashamed  of  this  mileage?  We  run  our  en- 
gines entirely  on  the  "  one-man-one-engine"  principle, 
and  therefore  the  above  mileage  represents  what  one  en- 
gine with  the  same  engineman  can  do.  We  all  know, 
without  being  taught  by  .Vmericans,  that  by  keeping  the 
engines  running  longer,  by  putting  on  double  crews,  or 
by  working  the  engines  in  and  out  with  the  first  men  to 
hand,  it  is  possible  to  get  lots  more  work  out  of  an  engine. 
Except,  however,  in  the  case  of  a  few  lines,  this  system 
cannot  be  worked  in  India,  or  at  the  most  only  for  a  few 
months  in  the  busy  season.  Even  where  possible  to  so 
work,  the  wear  and  tear  and  fuel  consumption  is  very 
heavy.  Enginemen  do  not  take  any  pride  in  an  engine 
that  does  not  "  belong"  to  them,  and  it  gets  knocked  all 
to  pieces.  I  have  myself  worked  the  double-crew  system, 
and  know  all  its  advantages  and  disadvantages.  About 
10  years  ago.  being  short  of  engine-power  on  a  small 
meter  gauge  line  in  this  country — India  — 1  got  an  average 
of  over  18,000  miles  out  of  a  batch  of  14  goods  engines  in 
six  months — that  is,  over  36.000  miles  yearly  out  of  meter 
gauge  engines.  That,  1  fancy,  will  be  hard  to  beat,  even 
in  .Vmerica.  We  earned  13  per  cent,  during  that  half 
year  on  the  capital  of  the  line.  The  work,  however,  for 
the  men  during  the  height  of  the  hot  weather  was  killing. 
Each  engine  had  a  double  crew  which  traveled  in  a  spe- 
cially fitted  carriage  in  the  train,  and  the  men  went  on  and 
off  duty  just  like  engineers  at  sea.  and  they  thus  kept  run- 
ning for  four  days  at  a  stretch  till  the  engine  needed  a 
wash  out.     They  then  got  one  day  at  their  home  station. 


India  is  not  America,  and  I  should  be  sorry  to  try  such  an 
expedient  in  such  a  furnace  of  a  country  again.  It  was, 
however,  the  only  way  to  tackle  an  abnormally  heavy 
grain  trafTic  that  year,  and  the  engineman  who  howled  the 
loudest  at  the  severity  of  the  work  was  an  American.  I 
tried  to  comfort  him  with  the  reflection  that  we  were  for 
once  working  on  Yankee  principles,  but  he  would  not  see  ■ 
it  at  all. 

Secondly,  your  American  contemporary  says  that  Indian 
railways  are  not  profitable  to  their  owners,  and  proceeds 
to  suggest  that  if  equipped  and  worked  with  American 
rolling  stock  all  this  would  be  altered.  Let  him  see  Chap. 
1.,  paragraph  19.  of  the  same  report,  whence  he  will  learn 
that,  taken  all  round,  they  earn  a  shade  under  5  per  cent, 
per  annuin.  How  is  this  for  profit  ?  Is  the  American 
average  as  high  ?  Apparently  he  has  got  a  bit  mixed  over 
the  "  loss  to  tne  State"  due  to  fall  of  silver,  by  its  having 
to  pay  interest  in  England  on  gold  liabilities  to  certain 
guaranteed  railway  companies.  In  that  case  the  "  own- 
ers" in  England  raally  get  more  profit  than  is  their  proper 
due — for  the  depreciation  of  silver  so  called  is  really  an 
appreciation  of  gold.  Some  of  the  companies  earn  as 
much  as  7  per  cent,  to  9  per  cent.  Under  these  circum- 
stances neither  the  State  nor  English  shareholders  are  like- 
ly to  make  any  radical  changes  in  the  way  of  rolling  stock. 

Thirdly,  his  assertions  that  the  average  consumption  of 
coal  is  41.67  lbs.  per  train  mile,  and  that  the  average  ton- 
nage of  a  goods  train  was  only  1 16.7  tons,  are  both  incor- 
rect. In  the  first  place,  he  apparantly  gets  these  figures 
by  striking  an  average  of  the  averages  of  the  several  lines, 
which  of  course  does  not  represent  the  average  for  the 
total  mileage  and  tonnage  at  all.  Such  to  be  correct 
should  be  worked  out  from  the  totals  direct.  Further,  he 
has  mixed  up  railways  of  both  broad  and  narrow-gauge, 
which  of  course  renders  his  figures  entirely  illusory.  He 
coinplains  that  he  does  not  know  if  the  "  gross  tons"  in- 
clude or  exclude  the  weight  of  engines  and  tender.  They 
of  course  include  all  dead  weight,  or  otherwise  they  would 
be  "  net"  tons,  not  "  gross"  tons. 

In  conclusion,  I  beg  to  challenge  his  assertion  that 
American  locomotives,  if  put  on  Indian  railways,  "  would 
run  50  per  cent,  more  miles  in  a  given  time,  and  pull 
heavier  loads."  I  have  already  shown  that  it  is  a  question 
of  men  and  human  endurance— not  of  engines — that  limits 
the  performance  of  the  latter.  As,  however,  I  suppose 
he  has  some  American  locomotive  builders  at  his  back,  for 
whose  benefit  his  articles  have  been  written,  I  want  to 
know  where  we  can  get  one  of  these  wonderful  engines  ? 
If  any  builder  will  offer  to  supply  one,  and  guarantee  its 
performance,  I  will  undertake  to  recommend  the  adminis- 
tration of  my  railway  to  purchase  it,  on  the  conditions 
being  fulfilled  within  six  months  after  landing  here.  The 
builders  should  send  with  it  an  American  engineman  of 
good  tough  constitution  for  a  tropical  climate,  as  it  is  clear 
that  he  will  have  all  his  work  cut  out  for  him.  Communi- 
cations may  be  addressed  to  me  through  you,  sir.  The 
general  conditions  are  as  follows  :  Maxi.-num  wheel  load, 
4  tons  (English)  on  rail  ;  ditto  height,  11  ft.  ;  ditto  width, 
81  ft.  ;  ditto  length,  35  ft.  over  all  ;  gauge,  3  ft.  3<  in.  (i 
meter).  For  obvious  reasons  I  do  not  sign  my  name  at 
present,  but  prefer  to  remain, 

An  Indian  Locomotive  Superintendent. 


To  this  letter  the  following  answer  has  been  sent,  also 
addressed  to  the  Editor  of  the  Engineer  : 

Sir  :  In  the  Engineer  o{  April  22  a  correspondent,  who 
signs  himself  "  An  Indian  Locomotive  Superintendent." 
challenges  the  assertion  made  in  the  Railroad  and  En- 
gineering Journal  that  American  locomotives,  if  put  on 
Indian  railroads,  "  would  run  50  per  cent,  more  miles  in 
a  given  time  and  pull  heavier  loads,"  and  says  that  he 
supposes  he— the  Editor  of  the  Journal —"  has  some 
American  locomotive  builders  at  his  back  for  whose  benefit 
his  articles  have  been  written,"  and  wants  to  know 
"  where  he  can  get  one  of  these  wonderful  engines." 

It  is  not  entirely  obvious  what  "  having  some  locomotive 
builders  at  one's  back"  means.  I  may  say,  however,  that 
the  writer  of  the  articles  referred  to  has  no  interest  what- 
ever in  any  locomotive  building  establishment,  excepting 
the  little  which  results  from  the  circumstance  that  some 
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of  them  .idvertise  in  his  paper  that  they  are  prepared  to  do 
very  excellent  work.  Furthermore,  the  articles  referred 
to  were  not  written  with  the  kiiowledfje,  consent,  or  at  the 
instigation  or  in  the  interest  of  any  locomotive  builders  in 
this  or  any  other  country,  e.xcepting  so  far  as  the  superior- 
ity of  locomotives  made  either  here  or  elsewhere  was 
shown  by  the  discussion. 

Your  correspondent  gives  the  average  mileage  of  loco- 
motives on  Indian  railroads  at  17,300  miles  yearly.  It  was 
shown  in  the  articles  referred  to — Table  II,  published  last 
November — that  the  average  annual  mileage  of  nearly 
1 5,000  locomotives  in  this  country  was  35.650  miles.  Your 
correspondent  inquires  where  he  can  get  "  one  of  these 
wonderful  locomotives."  In  reply  I  will  say  that  there  are 
a  half  do/en  or  more  reliable  companies  in  this  country 
who  would  furnish  locomotives  which  they  would  guaran- 
tee to  run  an  average  of  36.000  miles  per  year  under 
fair  treatment  and  like  conditions  of  traffic  that  prevail  on 
our  roads  here  ;  they  would  also  guarantee  that  the  en- 
gines would  not  be  affected  by  the  Indian  climate,  and  that 
they  could  be  run  without  disadvantage  by  different  crews 
of  competent  men,  so  that  the  endurance  of  the  men  need 
not  limit  the  number  of  miles  run.  Some  or  all  of  these 
builders  would  send  competent  men  with  the  engines  to 
see  that  they  fulfilled  the  required  guarantees. 

If  your  correspondent  will  also  furnish  the  requisite 
data  concerning  the  grades,  curves,  speeds,  or  loads  to  be 
hauled,  and  quality  of  fuel  and  water  used,  the  builders 
will  also  advise  what  type  of  locomotive  should  be  used  for 
the  service,  and  would  guarantee  the  loads  they  will  haul, 
the  speed  at  which  they  will  run,  and  the  amount  of  fuel 
they  will  consume,  and  would  make  the  engines  conform 
to  the  conditions  given  by  your  correspondent  in  his  letter. 

Furthermore,  if  he  seriously  contemplates,  as  he  says  he 
does,  recommending  the  administration  of  his  railroad  to 
purchase  an  engine  "  on  the  conditions  being  fulfilled 
within  six  months  after  landing  in  India,"  I  will  take  great 
pleasure  in  giving  him  any  other  information  or  advice  in 
my  power  ;  and  if  he  desires  it,  will  ascertain  the  prices 
and  conditions  on  which  one  or  more  locomotives  can  be 
furnished  to  his  company,  and  will  do  this  without  any 
charge  whatsoever  to  him,  his  company,  or  the  builders  of 
the  locomotive.  M.  N.  Forney. 


A  FAST  COMPOUND  LOCOMOTIVE. 


The  accompanying  illustration  is  from  a  photograph  of 
a  compound  locomotive  recently  built  by  the  Baldwin 
Locomotive  Works  in  Philadelphia  for  the  Philadelphia  & 
Reading  Railroad.  The  general  design  will  be  seen  from 
the  engraving  ;  the  engine  is  carried  on  eight  wheels,  four 
coupled  wheels  placed  close  together  under  the  boiler,  a 
two-wheeled  truck  forward  and  a  pair  of  bearing  wheels 
under  the  fire-box.  For  fast  work  this  makes  a  compact 
and  easy  running  engine. 

The  work  done  by  this  engine  has  so  far  been  very 
good.  At  the  present  time  it  is  employed  in  running 
trains  503  and  512  of  the  Bound  Brook  Line  between  Jersey 
City  and  Philadelphia.  On  train  512  the  distance  of  85.1 
miles  between  Wayne  Junction  and  Jersey  City  is  made  in 
98  minutes,  or  at  an  average  speed  of  52.  i  miles  per  hour  ; 
there  are  no  regular  stops,  but  it  is  necessary  to  slow 
down  at  several  junction  and  crossing  points.  On  train 
503  the  time  is  not  so  fast,  the  85.1  miles  requiring  in 
minutes,  or  an  average  of  46  miles  an  hour.  On  this  trip, 
however,  there  are  four  regular  stops,  so  that  the  time, 
making  allowance  for  them,  is,  after  all,  nearly  as  good. 
This  is  done  in  regular  daily  work. 

On  May  13.  the  train  drawn  by  this  engine  left  Phila- 
delphia 17  minutes  late,  owing  (o  some  delay  between 
Baltimore  and  that  city.  Several  stops  are  required  before 
reaching  Wayne  Junction,  but  after  passing  that  point  the 
run  w-as  made  at  high  speed.  The  entire  distance — 85.  i 
miles — from  Wayne  Junction  to  Jersey  City  was  covered 
in  8/  minutes,  or  at  an  average  speed  of  58  7  miles  an 
hour.  At  one  part  of  the  run  10  miles  were  made  in  7.55 
minutes,  or  at  the  rate  of  79.6  miles  an  hour.  The  train 
consisted  of  four  heavy  cars,  and  there  was  an  adverse 
wind  blowing. 

The  fire-box  of  this  engine  is  of  the   Wootten  pattern. 


The  boiler  barrel  is  57}  in.  in  diameter,  and  contains  324 
tubes  li  in.  in  diameter  and  10  ft.  long.  The  fire-box  is 
9  ft.  6  in.  long  and  8  ft.  o\  in.  wide,  the  grate  area  being 
about  76  sq.  ft.  The  heating  surface  is  :  Fire-box,  128.09 
sq.  ft.;  combustion  chamber,  45.37  sq.  ft.;  tubes,  1,261.75 
sq.  ft.;  total,  1,435.21  sq.  ft. 

The  engine  is  a  compound,  of  the  Vauclain  four-cylinder 
type  ;  the  high-pressure  cylinders  are  13  in.  and  the  low- 
pressure  22  in.  in  diameter,  both  being  24-in.  stroke.  The 
four  driving-wheels  are  6  ft.  6  in.  in  diameter,  and  the 
driving  axles  are  only  6  ft.  10  in.  between  centers,  making 
a  very  short  parallel  rod,  an  advantage  at  high  speed. 
The  driving  wheel-base,  as  stated  above,  is  6  ft.  10  in.;  the 
total  wheel-base  of  the  engine  is  23  ft.  4  in. 

The  total  weight  of  the  engine  in  working  order  is  128,- 
Soo  lbs.,  of  which  82,800  lbs.  are  carried  on  the  drivers. 

The  tender  is  carried  on  two  four-wheeled  trucks,  and 
is  of  the  usual  pattern  in  use  on  the  road.  The  tank  has 
a  capacity  of  4,000  gallons  of  water. 


NOTES  FROM  CHINA. 


In  the  January  number  of  the  Journal  the  appoint- 
ment of  Mr.  W.  N.  Pethick  as  Assistant  Managing  Direct- 
or of  the  Imperial  Railways  of  North  China  and  the  China 
Railway  Company  was  noted.  His  authority  has  now 
been  enlarged,  and  he  has  assumed  joint  control  with  the 
Managing  Director  of  the  financial  business  and  accounts 
of  those  lines. 


The  grading  of  the  railroad  from  Tientsin  to  Shan-Hai- 
Kuan  continues,  and  the  rails  were,  at  latest  dates,  ex- 
pected to  arrive  from  England  soon. 


There  are  rumors  of  the  revival  of  the  Viceroy  Li 
Hung-Chang's  original  project  of  a  railroad  from  Tientsin 
to  Tung-chow,  near  Peking  ;  but  no  definite  announce- 
ment has  yet  been  made. 


Just  now  the  French  are  putting  great  pressure  on  the 
Chinese  Government  to  force  China  to  grant  special  privi- 
leges to  France  under  Article  7  of  the  Franco-Chinese 
treaty  of  1885.     This  article  reads  : 

When  China  on  her  part  shall  have  decided  to  construct 
railroads,  it  is  agreed  that  she  shall  have  recourse  to  French 
industry,  and  the  Government  of  the  Republic  shall  afford 
evrry  facility  for  procuring  in  France  the  staff  that  may  be  re- 
quired. It  is,  moreover,  understood  that  this  clause  shall  not 
be  looked  upon  as  constituting  an  exclusive  privilege  in  favor 
of  France. 

The  Chinese  originally  allowed  this  clause  to  be  inserted 
as  an  easy  way  of  pleasing  the  French,  but  they  never 
really  meant  anything  by  it.  Recently,  however,  M. 
Lemaire,  the  French  Minister  at  Peking,  has  formally 
complained  to  the  Tsung-li  Yamen — the  Foreign  Office — 
that  China  is  not  fulfilling  the  treaty.  He  maintains  that 
the  French  accepted  this  concession  in  1885  as  an  equiva- 
lent for  a  war  indemnity,  and  threatens  that,  unless  the 
Chinese  favor  France  in  the  construction  of  railroads,  the 
question  of  indemnity  will  be  reopened.  The  Chinese 
Government  has  made  a  spirited  reply,  denying  the  claim 
made  by  France  ;  but  whether  this  resistance  will  be  con- 
tinued, or  the  Government  will  yield  to  pressure,  is  now 

doubtful. 

« • 

THE    GOVERNMENT    SURVEYS    FOR    THE 
GREAT   SIBERIAN    RAILROAD* 


By  a.  Zdziarski,   C.E. 


THE  WESTERN   SIBERIAN  RAILROAD. 


In  my  first  article  on  the  Great  Siberian  Railroad  Cin 
the  journal  for  June,  1890.  page  258)  I  expressed  the 
opinion,  that  the  Great  Siberian  Railroad  would  be  con- 

*  See  Railroad  and  Encinekrinc  Journal  for  June,  September,  Novem- 
ber aod  December,  i8qo  ;  J.iniiary,  February,  March  and  July,  1891. 
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structed  as  a  continuous  line  connecting  the  European 
railroad  systam  with  the  Amour  settlements  and  the 
Pacific. 

However,  at  that  time  this  opinion  had  many  adversa- 
ries, even  in  the  Special  Commission,  appointed  in  order 
to  rtx  the  general  location  of  the  line  ;  but  now  1  am  happy 
to  stale  that  my  opinion  has  prevailed,  for  in  February, 
1891,  the  Committee  of  Ministers  decided,  and  their  de- 
cision was  endorsed  by  the  Emperor,  that  the  surveys  and 
location  of  the  Western  Siberian  Railroad  should  be  com- 
menced from  Chelabinsk,  as  a  starting-point,  and  run  to 
Tomsk  or  some  other  point  of  the  Central  Siberian  Rail- 
road already  located.  Chelabinsk  is  the  terminus  of  the 
Zlatooust-Chelabinsk  Railroad,  now  in  construction,  and 
described  in  the  Journal  for  November,  1890,  page  503. 

At  the  same  time  it  was  decided  that  the  construction 
of  the  Great  Siberian  Railroad,  already  commenced  at  its 
eastern  end  on  the  Pacific  Coast,  should  also  begin  from 
its  western  end.  Chelabinsk,  and  on  its  western  section, 
called  the  Western  Siberian  Railroad,  which  will  be  a 
continuation  of  the  Samara-Oufa-Zlatooust  Railroad,  al- 
ready opened,  and  of  the  Zlatooust-Chelabinsk  line  now 
in  construction  and  to  be  opened  in  autumn,  1892. 

Such  decision  was  a  consequence  of  the  will  of  the  Em- 
peror, expressed  in  his  rescript  addressed  to  the  Czare- 
vitch, and  made  public  on  May  11/23,  1891,  which  stated 
that  the  Trans-Siberian  Railroad  shall  be  constructed  as 
a  continuous  line. 

According  to  the  above  the  surveys  of  the  Western 
Siberian  Railroad  should  be  so  executed  in  the  year  1S91 
as  to  furnish  the  definitive  location,  which  shall  be  fol- 
lowed at  once  by  construction.  The  cost  ot  survey  and 
location  of  about  1,000  miles  was  estimated  to  be  211.300 
roubles,  and  the  time  required  two  years — 1891  and  1S92 
— for  the  location  of  the  eastern  section  required  more 
time,  it  being  more  difficult. 

The  surveys  and  location  of  the  Western  Siberian  Rail- 
road were  so  executed  as  to  satisfy  the  following  condi- 
tions : 

1.  That  the  main  line  be  as  short  as  possible  and  be 
designed  with  the  smallest  possible  gradients  and  greatest 
radii  of  curves. 

2.  That  it  should  go  through  the  settled  country  and 
near  the  industrial  centers  or  towns. 

3.  That  the  crossings  of  the  rivers  be  convenient  for 
navigation  purposes  and  favorable  for  building  of  bridges. 

4.  That  the  construction  of  the  railroad  be  as  cheap  as 
possible,  which  can  be  obtained  by  relaxing  the  specifica- 
tions (technical  conditions)  in  accordance  with  the  re- 
quirements of  locality  and  in  view  of  a  small  traffic. 

According  to  these  conditions  the  line  was  definitively 
located  from  Chelabinsk  to  Kainsk  (see  the  plan),  1,049 
versts  =  700  miles.  The  continuation  of  this  line  east- 
ward could  be  made  in  two  ways  :  One  going  directly  to 
Tomsk  with  great  technical  difficulties,  and  the  other  going 
southward,  through  a  less  difficult  country,  to  a  connec- 
tion with  any  point  of  the  Central  Siberian  Railroad  and 
including  a  branch  to  Tomsk.  The  choice  of  one  of  these 
lines  will  be  made  in  this  year  (1892),  but  it  is  very  prob- 
able that  the  southern  line  will  prevail,  as  it  is  more  eco- 
nomical in  construction  and  more  convenient  for  through 
traffic  purposes. 

The  surveys  of  the  year  1891  have  given  all  the  data 
necessary  for  the  location  and  the  estimates  of  the  line 
from  Chelabinsk  to  the  Obi  Ixiver.  and  for  the  approxi- 
mate estimate  of  the  remaining  section  of  line  irom  the 
Obi  River  to  the  junction  with  the  Central  Siberian  line. 

In  the  following  paragraphs  I  give  the  results  of  the 
surveys  made  in  the  year  1891. 

LOCATION   AND   LENGTH    OF   THE    LINE. 

The  general  location  of  the  Western  Siberan  Railroad, 
from  its  starting-point— Chelabinsk— to  the  crossing  of  the 
River  Obi,  follows  the  parallel  of  the  55th  degree  of  north 
latitude,  with  very  small  deviations,  occasioned  by  the 
desire  to  draw  near  the  towns,  to  meet  more  convenient 
places  for  crossing  rivers  or  to  avoid  some  obstacles. 
The  greatest  of  these  deviations  bears  only  to  a  few  min- 
utes of  latitude  ;  the  greatest  northern  deviation  being  26' 
((latitude  being  55°  26)  for  the  crossing  of  the  Obi  River, 


and  the  greatest  southern  deviation  8'  (latitude  being  54° 
52)  near  the  city  of  Petropavlovsk.  Straight  lines,  or 
tangents,  dominate  ;  there  are  93  52  per  cent,  of  straight 
lines  and  only  6  48  per  cent,  of  curves.  After  crossing 
the  Obi  River  the  line  deviates  to  the  north  and  reaches 
its  terminus  on  the  Central  Siberian  Railroad  in  the  lati- 
tude of  56"  9 . 

The  location  of  the  line  was  not  difficult,  as  is  obvious 
from  the  following  details.  From  the  starting-point  at 
Chelabinsk,  the  line  follows  an  eastward  direction,  making 
some  deviations  in  order  to  go  round  the  lakes  and 
marshes,  till  it  reaches  the  River  Tobol.  After  crossing 
this  river  near  the  city  of  Kourhan,  the  line  rises  over  ttie 
divide  between  the  Tobol  and  the  Outiak,  crosses  the  lat- 
ter river  and  then  follows  an  eastward  direction  up  to  the 
valley  of  the  Ishim  River.  Having  crossed  this  river  near 
Petropavlovsk,  the  line  rises  over  the  divide  between  the 
Ishim  and  the  Irtish,  and  then  follows  the  almost  level 
valley  of  the  Kamishlov,  an  old  tributary  of  the  Irtish, 
now  dry  and  presenting  a  series  of  bitter-salt  lakes. 
After  crossing  this  valley  twice  the  line  reaches  the  Irtish 
River,  and  crosses  it  3  miles  southward  from  the  city  of 
Omsk,  at  a  point  most  convenient  for  a  bridge  or  ferry. 

After  crossing  the  Irtish  River  the  line  enters  the  Baraba 
Steppe  (plateau),  such  a  level  country  that  it  was  possible 
to  locate  there  two  straight  lines  or  tangents,  one  60  miles 
long  and  another  86  miles  long.  The  first  of  these  straight 
lines  goes  along  the  Omi  River,  a  tributary  of  the  Irtish, 
and  the  other  is  controlled  by  the  general  direction  of  the 
line  to  the  city  of  Kainsk  and  the  numerous  lakes,  which 
it  meets  before  it  reaches  that  city. 

From  Kainsk  eastward  the  line  still  follows  the  valley 
of  the  Omi  River,  and  then  the  divide  between  that  river 
and  the  Chany  Lake.  After  crossing  this  divide  near  the 
source  of  the  Tandovka  River,  the  line  follows  the  south- 
ern slope  of  the  divide,  crosses  the  Kojourla  River,  goes 
along  the  Great  and  Small  Karapouz  rivers,  then  follows 
the  divide  between  the  Karapouz  and  the  Kargat  rivers, 
enters  the  most  level  part  of  the  Baraba  Steppe,  touches 
tha  south  limit  of  the  Vasugan  Tundra,  and  reaches  the 
station  of  Chulim,  1,220  versts  =  813  miles  from  Chela- 
binsk. 

To  this  point  the  location  is  accepted  as  final. 

From  the  Chulim  station  the  further  location  will  de- 
pend upon  the  point  selected  for  the  crossing  of  the  Obi 
River. 

This  point  of  crossing  the  Obi  will  very  probably  be 
fixed  near  the  village  of  Krivoshchekova  (southward  of 
Kolivan),  and  the  corresponding  location  of  the  line  di- 
rected northeastward,  after  crossing  the  divide  between 
the  rivers  Obi  and  Tomi  and  the  River  Tomi  near  Taly, 
and  being  led  through  very  difficult  mountain  country 
following  the  divide  between  the  Kitat  and  Vaya  rivers, 
will  reach  the  station  Pochitanka  of  the  already  located 
Central  Siberian  Railroad,  So  miles  from  Tomsk. 

The  main  line,  located  as  above,  will  be  connected  with 
the  city  of  Tomsk  by  means  of  a  branch  line  79  versts  = 
52  miles  long,  which  could  be  constructed  with  relaxed 
technical  conditions. 

The  mathematical  distance  between  Chelabinsk  and  the 
Obi  River  at  Krivoshchekova  is  1,290.57  versts,  the  length 
of  the  line  1,324  41  versts  ;  the  difference  is  33  84  versts. 
or  28  per  cent.  only. 

The  total  length  of  the  located  Western  Siberian  Rail- 
road, from  Chelabinsk  to  Pochitanka,  a  station  of  the 
Central  Siberian  Railroad,  is  1,620  07  versts  =  1,080  miles. 

TOPOGRAPHY,    CLIMATE   AND    POPULATION. 

In  consequence  of  the  varying  character  of  the  country 
the  above  located  line  must  be  divided  into  two  divisions, 
as  follows  : 

I.  From  Chelabinsk  to  the  Obi  River  1,324  versts  =  883 
miles. 

II.  From  the  Obi  River  to  Pochitanka  296  versts  =  197' 
miles. 

The  first  section  (from  Chelabinsk  to  the  Obi  River)  is 
a  level  plateau  cut  by  three  great  rivers  :  the  Tobol,  the 
Ishim  and  the  Irtish.  The  ground  is  so  level  as  to  be 
almost  ready  for  track-laying  ;  only  the  crtjssing  of  (he 
great  rivers  will  require  heavy  earthworks.    X";"?  ^"il,  ij? 
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generally  fertile  ;  the  climate  is  favorable  for  agriculture, 
which  could  be  largely  developed. 

According  to  the  quality  of  the  soil  and  the  quantity  and 
quality  of  water,  this  division  can  be  subdivided  into 
three  sections  : 

1.  From  Chelabinsk  to  the  Ishim  River,  where  the  soil 
is  fertile  and  consists  of  vegetable  earth  with  clay  subsoil, 
there  are  many  lakes  and  small  birch  woods,  and  the  pro- 
duction of  crops  is  great. 

2.  Between  the  Ishim  and  the  Irtish  rivers,  where  the  soil 
is  partly  salt  marsh,  partly  fertile  ;  the  lakes  have  bitter- 


salt  water,  good  water  occurs  seldom,  and  the  chief  occu- 
pation of  the  inhabitants  is  the  breeding  of  cattle. 

3.  Between  the  Irtish  and  the  Obi  rivers,  where  the 
country  is  covered  with  a  quantity  of  salt  and  sweet  lakes, 
marshes  and  birch  woods,  and  the  soil  presents  good  clay 
earth  and  partly  salt  earth. 

The  second  division,  from  the  Obi  to  Pochitanka,  is  a 
mountain  country  covered  with  untouched  forests  (lai'ga), 
with  abundant  springs  and  small  rivers  ;  here  the  location 
was  very  difficult. 

The  climate  along  the  line  of  the  Western  Siberian  Rail- 
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road  is  very  severe  ;  the  summer  is  very  short  and  warm, 
the  winter  very  long.  The  mean  temperature  of  winter 
in  Chelabinsk  is  —  17°  C.  (1.4°  F.)  ;  between  Omsk  and 
Lake  Baikal  —  19°  and  —  22°  C.  (—  2.2°  and  —  7.6°  F.)  ; 
often  the  minimum  temperature  reaches  —  40°  C.  ( —  40" 
F.),  the  freezing  point  of  mercury,  and  even  —  50°  (—  58° 
F.)  in  Tomsk.  The  daily  variation  of  temperature  of  25° 
C.  (45°  F.;  occurs  often,  and  in  the  steppes  there  occur 
heavy  snow-storms  combined  with  southerly,  southeasterly 
and  easterly  winds. 

The  population  is  very  thin,  about  two  men  per  square 
verst  ;  it  is  10  times  thinner  than  in  European  Russia. 

DETAILS   OF   DESIGNED    CONSTRUCTION. 

The  Western  Siberian  Railroad  is  designed  according 
to  the  relaxed  technical  conditions,  elaborated  by  the 
Direction  of  State  Railroads  and  endorsed  by  the  Minister 
of  Roads  and  Communications  in  1887. 

Of  course  the  light  topography  of  the  country  has  not 
required   the   application  of  these  relaxations  concerning 


THE  MARGHERITA  BRIDGE  AT  ROME. 


(From  Industries,) 


tN  iSSi  a  law  was  passed  by  the  Italian  Government  for 
enforcing  the  construction  of  at  least  two  bridges  over  the 
Tiber,  at  Rome,  by  the  city  authorities.  One  of  these, 
called  the  Garibaldi  Bridge,  was  completed  in  1888,  and 
the  other,  called  the  Margherita  Bridge,  which  is  the  sub- 
ject of  this  article,  was  opened  to  the  public  in  December 
last.  Fig.  I  shows  a  general  elevation  of  the  bridge  ;  fig. 
2  a  transverse  section,  and  fig.  3  a  half  plan.  The  bridge 
is  a  handsome  and  substantial  structure. 

The  foundations  were  made  with  large  compressed  air 
caissons,  100  ft.  X  46  ft.  6  in.  The  depth  of  the  founda- 
tions was  intended  to  be  43  ft.,  but  was  afterward  in- 
creased to  about  52  ft.  below  the  low-water  level  of  the 
river.     The  foundation  work  has  been  carried  out  by  the 
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the  limiting  gradients  and  curvatures,  so  that  the  principal 
relaxations  were  the  following  : 

1.  The  width  of  grade  was  generally  admitted  to  be 
16.45  f'--  except  in  marshy  soil  and  on  high  embankments 
subject  to  shrinkage,  where  it  will  be  18.2  ft.;  the  slope 
is  allowed  to  be  ij. 

2.  The  bridges  may  be  of  wood,  except  over  great 
rivers  ;  cast-iron  culverts  are  allowed. 

3.  The  thickness  of  ballast  was  fixed  at  i2|  in.  under 
the  foot  of  rails  ;  the  rails  of  a  very  light  type,  the  weight 
being  54  lbs.  Russian  (49  lbs.  English)  to  the  yard. 

4.  The  line  buildings  will  not  be  numerous  and  will  be 
of  very  simple  type  ;  the  road  crossings  are  allowed  to  be 
unprotected. 

5.  The  distance  between  stations  (sidings)  was  allowed 
to  be  50  versts  =  33  miles  ;  the  passenger  buildings  of 
very  simple  description,  according  to  local  conditions  of 
traffic,  and  freight  sheds  only  required  in  great  industrial 
centers. 

6.  The  distance  between  water  supplies  was  allowed  to 
be  the  same — 33  miles — and  the  water  supply  to  be  made 
by  means  of  the  pulsometer. 

7.  The  rolling  stock  supplied  will  be  sufficient  for  two 
trains  (a  mixed  and  a  freight  train)  daily  in  each  direction. 

(to  be  continued.) 


Societe  of  Fives-Lille  at  a  cost  of  .'i;399,5oo.  The  super- 
structural  work,  including  the  piers  and  arches,  has  been 
done  by  Messrs.  Allegri,  Lazzeri  &  Company,  of  Florence, 
in  a  little  over  two  years,  at  a  cost  of  .^232, 300. 

This  is  one  of  the  largest  bridges  in  Rome,  and  there 
are  few  that  can  compete  with  it  for  boldness  of  design, 
elegance  of  outline,  and  accuracy  of  execution.  The 
arches  of  the  bridge  are  polycentral,  with  five  centers, 
their  shape  being  approximately  a  half  ellipse.  Each  arch 
is  of  99  ft.  chord  and  about  16  ft.  6  in.  pitch,  with  a  height 
from  the  foundation  of  75  ft.  4  in.  The  tops  of  the  piers 
on  which  the  arches  are  based  are  about  17  ft.  9  in.  above 
the  upper  surface  of  the  foundations  and  21  ft.  above  low- 
water.  The  roadway  is  about  370  ft.  long  by  67  ft.  6  in. 
wide  at  the  narrowest  point. 

The  strength  of  the  principal  materials  used  in  this 
bridge  is  as  follows:  Stone  of  Rezzato,  1,500  kilos,  per 
square  centimeter;  Travertino,  900  kilos.;  bricks,  180 
kilos.;  cement,  38  kilos.  The  tests  were  made  with 
Michaelis'  machine,  and  the  figures  given  above  represent 
an  average  of  950  tests  made. 

This  bridge,  along  with  the  Garibaldi  Bridge,  was  de- 
signed by  Signor  Angelo  Vescovali,  Chief  Engineer  to  the 
hydraulic  service  of  the  city  of  Rome,  who  has  also  de- 
signed two  for  the  suburbs. 
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AN   EARLY    DESIGN    FOR    A   COMPOUND    LOCO- 
MOTIVE 


To  a  long  and  carefully  written  report  on  the  Compound 
Locomotive,  made  by  the  Committee  on  Science  and  the 
Arts  to  the  Franklin  Institute  of  riiiladelphia,  and  pub- 
lished in  the  Joiiynal  of  the  Institute,  we  are  indebted  for 
the  accompanying  engravings,  which  show  an  early  design 
for  a  compound   locomotive.     It   is   not  staled,  however. 


structed  on  the  principles  I  am  here  treating  of,  which  are 

those   of   condensing    by   air   with    the   production  of   a 

vacuum." 

The  extent  of  the  vacuum  obtained  by  these  means — a 

revolving  fan-wheel — was  i8  in. 

"  On  ihe  application  of  the  invention  under  discussion 

to  locomotive  engines.  I  have  thought  much,  as  we  had  at 

one  time  determined  on  constructing  a  locomotive  upon 
j   the  principles  I  have  set  forth.     .     .     . 
1       "  The  bosi  mode,  as  it  appears  to  mc,  of  applying  these 

principles  for  locomotive  purposes,  would  be  to  construct 


DESIGNS    FOR 


COMPOUND    LOCOMOTIVE,    BY   THOMAS   CRADDOCK, 


that  a  locomotive  was  ever  built  from  these  plans,  although 
a  stationary  engine  was  apparently  built  by  the  inventor. 
The  designs  were  given  in  a  book  called  "  The  Chemistry 
of  the  Steam  Engine,"  by  Thomas  Craddock,  published 
in  London  in  1847.  His  engine  was  a  condensing  engine, 
in  which  air  instead  of  water  was  used  in  the  condenser. 
The  report  says  : 

In  the  month  of  April  and  year  1844,  Mr.  Craddock 
made  e.\periments  with  a  compound  engine  of  his  own 
designing,   which  he  says  is  "  \\\^  first  engine   ever  con- 


a  tubular  boiler,  having  several  ranges  of  tubes.  .  . 
I  should  also  propose  that,  to  insure  the  most  economical 
use  of  the  steam,  the  ttuin  cylinders,  of  which  1  have 
before  spoken,  be  fixed  much  in  the  same  way  as  the  cyl- 
inders are  at  present.  We  should  then  have  a  coml)ination 
of  the  high-  and  low-pressure  engine  moving  itself  and  a 
train  along  our  railway.  .  .  .  Another  thing  to  be 
desired,  which  would  result  from  such  locomotives  as  I 
am  here  speaking  of  (with  air  condensation  and  return  of 
condensed  steam  to  the  boiler  again)  is,  that  we  should 
have  no  noise  from,  or  even  appearance  of  steam." 

Mr.  Craddock  further  states  that,  with  his  twin  engine 
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of  6-in.  and  14-in.  cylinders  combined  with  his  air  con- 
denser, by  which  he  obtained  a  24-in.  vacuum,  thus  realizing 
his  anticipations,  he  also  performed  a  doulile  quantity  of 
work  with  the  same  quantity  of  steam.  "  I  have  fixed 
upon  115  lbs.  as  the  pressure  of  steam  in  the  boiler,  be- 
cause that  is  the  pressure  I  have  used.  But  many  years 
will  not  pass  before  200  lbs.  pressure  per  square  inch  will 
be  used,  and  this  with  almost  total  exemption  from  dan- 
ger. " 

Mr.  Craddock's  patent  universal  condensing  steam  en- 
gine bears  date  December  3,  1846,  and  embodies  a  claim 
for  the  adaptation  of  double-cylinder  engines,  attached  to 
separate  cranks,  to  railroad  locomotives,  and  a  claim  for 
the  adaptation  of  the  angularly-set  double-cylinder  engine, 
attached  to  a  single  crank,  to  railroad  locomotives.  He 
further  says  more  specifically,  "  I  claim,  in  relation  to  all 
that  class  of  high-pressure  engines  in  which  steam  of  a 
high  pressure  is  used  in  one  small  cylinder,  and  then  ex- 
panded into  a  second  and  larger  cylinder,  the  setting  of 
the  cylinders  at  an  angle  and  connecting  them  to  one 
crank-pin,  whether  combined  or  not  combined  with  my 
other  improvements,  all  or  any  of  them,  and  in  whatever 
position  the  said  cylinders  may  be  fixed  in  other  respects, 
as  horizontally,  vertically  or  obliquely." 

Mr.  Craddock's  book,  published  in  London  in  1847,  giv- 
ing full  descriptions  of  his  engines,  is  illustrated  by  10 
large  folding  plates  of  general  and  detailed  views,  well 
and  handsomely  executed.  Three  of  these  plates  repre- 
sent railroad  locomotives,  with  two  cylinders,  a  high-  and 
a  low-pressure  on  each  side  of  each  engine.  In  one  of 
them  (fig.  I),  with  parallel- located  cylinders,  each  cylinder 
is  connected  to  a  crank  of  its  own — two  to  a  torward  and 
two  to  a  backward  driving  axle  ;  in  the  other  (fig.  2),  both 
cylinders  on  each  side,  angularly  set,  so  that  the  axis  of 
each  passes  through  the  center  ot  the  driving  axle,  connect 
to  one  crank  and  to  one  driving  axle  ;  the  former  having 
four  drivmg  wheels  and  the  latter  two,  no  side  rods  on 
either.  Illustrations  of  both  these  types  of  construction 
are  given  herewith,  which  sufficiently  explain  them- 
selves. 

Mr.  Craddock  proposed  to  pro- 
duce steam  without  blast  by  in- 
creasing the  grate  surface  to 
make  up  for  this  loss  ;  he  would 
thus  secure  a  quiet  running  and 
clean  engine.  He  condensed  all 
the  exhaust  steam  in  an  enclosed 
air  fan-wheel,  returning  all  the 
water  of  condensation  back  to 
the  boiler  for  reconversion  into 
steam.  He  used  tubular  boilers, 
which  afford  thin  metal,  with 
large  extent  of  surface,  supplied 
pure  water  to  the  boiler,  and  thus 
avoided  deposit,  condensed  the 
steam,  thus  availing  himself  of 
the  benefit  of  expansion  at  the 
best  end  of  it. 

The  locomotive  cylinders  have 
a  diameter  ratio  of  4  :  10  with 
stroke  of  12  ;  driver  diameter  of 
52  and  gauge  of  rails  55J.  (No 
scale  on  drawings.) 

Mr.  Craddock  certainly  con- 
ceived many  happy  engine 
thoughts,  and  published  much 
data  having  creditable  simpli- 
city, well  worth  our  study.  His 
theories  and  principles  of  con- 
struction are  well  marked  with 
many  lines  of  perfection,  and 
considering  date  and  conditions, 
his  eight  years  and  more  of  daily 

experimentation,  fraught  as  they  are  with  results,  deserve 
well  of  our  praise. 

This  design  of  Mr.  Craddock's  is  earlier  than  that  of 
John  Nicholson  (1850)  or  of  James  Samuel,  which  is  of  the 
same  date.  Mr.  Samuel  referred  to  the  continuous  expan- 
sion or  compound  system  for  locomotives  in  a  paper  pub- 
lished in  1852,  which  has  been  frequently  quoted. 


THE  UNITED  STATES  NAVY. 


It  is  probable  that  the  battle-ship  Texas  will  be 
launched  at  the  Norfolk  Navy  Yard  on  July  4.  Work  on 
the  Texas  is  now  well  advanced,  and  the  ship  is  nearly 
ready,  being  in  fact  much  further  forward  than  the  Maine 
when  she  was  launched. 

LAUNCH   OF  THE   PRACTICE  CRUISER. 

The  practice  crmstr  Bancroft  was  successfully  launched 
from  the  yard  of  the  S.  L.  Moore  &  Sons  Company,  at 
Elizabeth,  N.  J.,  on  April  30,  being  the  first  war-ship  built 
in  that  yard.  The  Bancroft  is  to  be  especially  attached 
to  the  Naval  Academy  at  Annapolis. 

Peculiar  difficulties  attended  the  designing  of  this  ship, 
which  is  intended  to  have,  as  far  as  possible,  all  the  main 
features  of  a  modern  war-ship  on  a  very  limited  displace- 
ment, and  to  be  supplied  with  all  the  varied  appliances 
necessary  to  give  the  naval  cadets  full  training  in  the  man- 
agement of  the  latest  type  of  vessels. 

The  vessel  is  a  twin-screw  steel  cruiser,  with  the  chief 
dimensions  as  follows  :  Length  between  perpendiculars, 
180  ft.  ;  length  on  water-line,  1S7  ft.  6  in.  ;  extreme  breadth, 
32  ft.  ;  mean  draft,  11  ft.  6  in.  ;  displacement,.  838  tons. 

Unlike  some  of  the  other  cruisers,  she  is  provided  with 
considerable  sail  power.  The  rig  is  that  of  barkentine, 
the  sail  area  being  about  S.ooo  sq.  ft. 

The  armament  consists  of  four  4-in.  rapid-fire  rifled 
guns,  mounted  on  central  pivots  and  protected  by  steel 
shields  ;  three  6-pdr.,  two  3-pdr.,  and  one  i-pdr.  rapid- 
fire  cannon  ;  one  37-mm.  revolving  cannon,  one  Catling 
gun,  and  two  torpedo-tubes,  one  above  water,  and  one 
bow  launching  tube. 

There  will  be  a  full  electric  plant,  steam-steering  gear, 
and  other  appliances.  Quarters  are  provided  for  captain 
eight  officers  and  120  cadets  and  seamen. 

The  engines,  one  for  each  screw,  are  of  the  direct-act- 
ing, vertical,  inverted,  triple-expansion  type,  with  cylin- 


PRACTICE   CRUISER    "BANCROFT,"    UNITED   STATES    NAVY. 

ders  ly/z  in.,  21  in.  and  31  in.  in  diameter  and  2oin.  stroke. 
There  are  two  boilers,  each  8  ft.  8  in.  in  diameter  and  17 
ft.  long,  with  two  corrugated  furnaces  39  in.  in  diameter. 

The  coal  capacity  is  140  tons  on  normal  draft.  With 
this  supply  the  radius  of  action  is  1,560  knots  at  13  knots 
an  hour  ;  2,400  knots  at  10  knots  an  hour,  or  3,850  knots 
at  8  knots  an  hour. 
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LAUNCH  OF  THE   "  CASTINE." 

''  The  gunboat  Castine  w.is  launched  from  the  yard  of  the 
Bath  Iron  Works,  Bath,  Me.,  May  11.  She  is  a  sister  ship 
to  the  Mac/lias,  built  at  the  same  place,  which  was  de- 
scribed in  the  JdUKNAL  for  January.  For  convenience  it 
may  be  repeated  here  that  she  is  an  unarmored  steel  ship 
190  ft.  long,  32  (t.  beam,  12  ft.  mean  draft  and  1,050  tons 
displacement.  She  has  twin  screws,  each  driven  by  a 
triple-expansion  engine,  with  cylinders  15  in.,  25  in.  and 
34.  in.  in  diameter  and  24  in.  stroke.  The  speed  is  expect- 
ed to  be  14  knots,  and  the  cruising  range  at  a  lo-knot 
speed  about  4,700  knots. 

The  Castiiti:  will  carry  eight  4-in.  rapid-fire  guns  and  a 
secondary  battery  of  four  6-pdr.  and  two  i-pdr.  rapid-nre 
and  two  Catling  guns.  She  will  have  two  masts,  with 
fore-and-aft  rig,  and  a  considerable  spread  of  canvas. 


CONTRIBUTIONS    TO     PRACTICAL     RAILROAD 
INFORMATION. 

CHEMISTRY     APPLIED      TO     RAILROADS. 

X.WII.— SAMPLING;    AND     THE    ENFORCEMENT 
OF    SPECIFICATIONS.— (Cc«f/;^rf'f^.) 


By  C.  B.  Dudley,  Chemist,  and  F.  N.  Pease,  Assist- 
ant Chemist,  of  the  Pennsylvania  Railroad. 


(Copyright,  1S89,  by  C.  D.  Dudley  and  F.  N.  Pease.) 


{Continued  from  pagt  211.) 


In  making  our  test  reports  we  use  a  blank,  copy  of  which 
is  given  below.  It  will  be  observed  that  this  blank  gives 
the  date,  specifies  the  shop  for  which  the  material  is  to  be 
furnished,  describes  the  material,  states  when  it  was  re- 
ceived, who  from,  on  what  requisition  number,  and  at 
what  price.  This  information  is  furnished  by  the  tag 
which  accompanies  the  sample  from  the  shop.  It  will  also 
be  observed  that  there  is  a  space  left  on  the  blank  to  give 
the  analysis.  It  has  been  our  custom  many  years  to  give 
the  figures  of  the  analysis.  We  do  this  for  two  reasons. 
First,  as  a  means  of  instructions  to  those  who  use  the  re- 
ports, since  universal  experience  seems  to  show  that  the 
more  a  man  knows  about  the  materials  he  is  dealing  with, 
the  more  efficient  he  will  be.  Second,  in  case  of  dispute 
the  manufacturers  have  a  right  to  know  the  results  of  our 
tests,  and,  as  will  be  explained  a  little  farther  on,  the  test 
report  ultimately  goes  to  the  Purchasing  Agent,  and  by 
him  can  be  shown,  if  necessary,  to  the  manufacturer  whose 
material  is  condemned.  It  will  be  observed  that  there  are 
two  blanks,  both  bearing  the  same  number  and  differing 
in  the  wording  at  the  bottom  of  the  blank.  In  one  case, 
where  the  material  is  ready  lor  use,  this  sentence  is  printed 
in,  and  it  is  necessary  only  to  sign  the  name  at  the  bot- 
tom. In  the  other  case,  where  the  material  does  not  fill 
specifications,  the  blank  is  left  open  so  that  the  recom- 
mendation to  return,  and  the  reasons  why,  can  be  written 
in  in  ink.  On  the  back  of  the  blank  is  given  the  proper 
nomenclature  for  the  record  and  also  a  synopsis  of  the  speci- 


*  These  articles  contain  information  which  cannot  be  found  elsewhere. 
No.  I,  in  the  Journal  for  December,  1889,  is  on  the  Work  of  the  Chemist  on  a 
Railroad  ;  No.  II.  in  the  January,  1S90,  number,  is  on  Tallow,  describing  its 
impurities  and  adulterations,  and  their  injurious  effects  on  the  machinery  to 
which  it  is  applied  ;  No.  III.  in  the  February  number,  and  No.  IV,  in  the 
March  number,  are  on  Lard  Oil  ;  No.  V,  in  the  April  number,  and  No.  VI, 
in  the  May  number,  on  Petroleum  Products  ;  No.  VII.  in  the  June  number, 
on  Lubricants  and  BurninE  Oils;  No.  Vlll,  in  the  July  number,  on  the 
Method  of  Purch-asing  Oils  ;  No.  IX,  also  in  the  July  number,  on  Hnt  Box  and 
Lubricating  Greases  ;  No.  X,  in  the  August  number,  on  Battery  Materials: 
No.  XI,  in  the  September  nttmber,  oi»Paints  \  No.  XII,  in  the  October  num- 
ber, on  the  Working  Qualities  of  Paint;  No.  XIII,  in  the  December,  i8go, 
number,  on  the  Drying  of  Paint  ;  No.  XIV,  in  the  February  number,  on  the 
Covering  Power  of  Pigments  ;  No.  XV,  in  the  April  number,  on  How  to  De- 
sign a  Paint  ;  No.  XVI.  in  the  May  number,  on  Paint  Specifications  ;  No. 
XVII,  in  the  June  number,  on  the  same  subject,  and  No.  XVI 11,  also  in  June, 
on  the  Livering  of  Paint  ;  No.  XIX.  in  the  July  and  August  numbers,  on  Hnw 
to  Design  a  Paint  ;  No.  XX,  in  the  September  number,  on  Disinfectants  ;  No. 
XXI,  in  the  October  number,  on  .Mineral  Wool,  and  No.  XXII,  in  the  same 
number,  on  Wood  Preservative  ;  No.  XXIIl,  in  the  November  and  December 
numbers,  on  So.ip  :  No.  XXIV,  in  the  January,  1SQ2,  number,  on  Steel  for 
Springs:  No.  XXV,  in  the  February  number,  on  Bearing  Metals;  No. 
XXVI. ,  in  the  April  number,  on  How  to  Make  Specifications. 


fications.  This  synopsis  is  given  so  that  in  case  of  dispute, 
it  will  not  be  necessary  to  get  out  the  specifications,  but 
simply  turn  the  test  report  over  and  see  what  the  essential 
points  of  the  specifications  are.  This  information  is  for 
the  use  of  the  Purchasing  Agent  and  those  with  whom  he 
is  brought  in  contact  over  rejected  materials.  The  follow- 
ing are  the  blanks  : 

M.  P.  233. 

PENNSYLVANIA    RAILROAD   COMPANY. 

MOTIVE   POWER    DEPARTMENT. 

REPORT  OF  TESTS. 

A  lloona.  Pa 18 ... . 


At 


Shops,  Samplt  of 

received  from 

on  requisition  at 

test  as  follows  : 


This  is  according  to  specifications,  and  material  is  ready  for  use. 
Chemist, 

M.  P.  233. 

PENNSYLVANIA   RAILROAD   COMPANY. 

MOTIVE    POWER   DEPARTMENT. 

REPORT  OF  TESTS. 


At 


Altoona,  Pa., 18. . .  . 

Shops,  Sample  of 

received  from 

on  requisition  at 

test  as  follows  : 


.  Chemist. 


(back  of  blank.) 

jVo 

Material, — 

Received, 

From - 

Order  A^o 

Form  '•  C,"  No 

Passed 

SYNOPSIS  OF  SPECIFICATIONS. 

Blue  Vittiol. — Not  over  J  per  cent.  crystallzecJ  sulphate  of 
iron,  nor  more  than  \  per  cent,  of  all  other  impurities.  Con- 
tain nothing  that  will  go  through  ^j  in.  mesh  sieve,  and  will 
not  go  through  \\  in.  mesh  sieve. 

Cabin  Car  Color. — Always  purchased  dry.  No  adulterant. 
Not  less  than  57  per  cent,  or  more  than  60  per  cent,  normal 
lead  chromate.  Not  less  than  3S  per  cent,  or  more  than  42  per 
cent,  lead  oxide.     Must  not  vary  from  standard  shade. 

Caustic  Soda,  or  Coyicentraled  Lye.  —  Bought  by  the  pound,  in 
half-pound  or  pound  boxes,  and  in  drums  or  barrels.  Solid  or 
granulated  as  ordered.  Sample  represents  shipment,  and  only 
caustic  soda  (NaOH)  paid  for.  Material  must  contain  not  less 
than  90  per  cent.  NaOH. 
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DtUrgent  for  Cleaning  Paint  and  Varnish. — Mixture  of  pow- 
dered soap  and  tripoli  or  pumice  ;  the  iripoli  or  pumice  not 
less  than  65  per  cent.,  or  more  than  75  per  cent.;  not  more  than 
o.io  per  cent,  carbonate  soda  ;  0.20  per  cent,  caustic  soda  ; 
0.30  per  cent,  common  salt,  or  5.00  per  cent,  water.  No  other 
substances  than  soap  and  tripoli  or  pulverized  pumice.  Must 
not  scratch  varnish. 

Disinfectant.—  Not  less  than  eight  fluid  ounces  per  bottle,  and 
not  less  than  20  per  cent,  zinc,  i  per  cent,  copper,  23  per  cent, 
chlorine,  and  o  14  per  cent,  mercury  by  weight.  Shipments  in 
barrels  must  show  not  less  than  15. 8  per  cent,  zinc,  o.S  per 
cent,  copper,  0.13  per  cent,  mercury,  and  18  per  cent,  chlorine. 

F>eight  Car  Color.  —  Bought   in   paste   form,  and   paste  must 
/    contain  nothing  but  oil,  pigment,  and   moisture,  must  not  have 
over  2   per  cent,  volatile  matter,  and  must  not  be  a  liver  when 
received.     Oil  must  be  pure  raw  linseed,  and  must  not  be  less 
than  23  per  cent,  or  more  than  27  per  cent,  of  the  paste.     Pig- 
ment must  have  sulphate  of  lime  fully  hydrated,  must  contain 
no   barytes,  organic  coloring   matters,   caustic   substances,    not 
less  than   2   per   cent,  nor  more   than    5  per  cent,  carbonate  of 
lime,  not  less   than   40   per   cent,  sesquioxide   of  iron,   and   no 
inert  material  less  opaque  than  sulphate  of  lime.     Must  con- 
form to  standard  shade,  and  must  pass  test  for  fine  grmding. 
^     Locomotive  Spring  Steel. — Must  be  free  from  physical  defects. 
/  Must  not  vary  more  than  .01   in.  in   thickness,  and  0.02   in.  in 
1    width  from  siz^  ordered.      Not  less  than  o.go  per  cent.,  or  more 
/     than  1. 10  per  cent,  carbon  :   not  more  tnan  0.50  per  cent,  man- 
\    ganese,  0.05  per  cent,  phosphorus,    0.25   per   cent,  silicon,  0.05 
\  per  cent,  sulphur,  o  05  per  cent,  copper. 

^     Mineral  Wool. — Samples  from  three  bags  to  be  tested.     Aver- 
age weight  of  three  samples  not  over  15  lbs.  per  cubic  foot. 

Oil— Extra  Lard. — No  other  oils  ;  not  more  free  acid  than  is 
neulralized  by  4  c.  c.  standard  alkali,  and  must  pass  nitrate  of 
silver  test.     From  October  i  to  May  i,  cold  test  not  over  45°  F. 

Oil — E.xtra  No.  I  Lard. — No  other  oils  :  not  more  free  acid 
than  is  neutralized  by  30  c.  c.  standard  alkali.  From  October  i 
to  May  I,  cold  test  not  over  45    F. 

Oil—Neatsfoot. — No  other  oils  ;  not  over  15  per  cent,  free 
acid.      From  November  i  to  April  i,  cold  test  not  over  45°  F. 

Oil — Tallow.— 'Ho  oiher  oils  ;  not  over  15  per  cent,  free  acid. 
From  November  i  to  April  i,  cold  test  not  over  45". 

Oil— 1^0  Sitrnitig.- Mast  not  flash  below  130',  nor  burn 
beloiv  151.  Color,  "water  white."  No  glue  or  suspended 
matter.     iMust  not  show  cloud  at  o'  Fahrenheit  for  10  minutes. 

0/7— 300  Burning. — Must  not  flash  below  249",  nor  burn 
below  298'.  Color,  "water  white."  No  glue  or  suspended 
matter.      Must  not  show  cloud  at  32    Fahrenheit  for  10  minutes. 

Oil — Para  fine. — Gravity,  24  to  29  Baume.  Flash  not  below 
2ag  Fahrenheit.  Red  or  amber  in  color.  Viscosity  not  less 
than  40  or  more  than  65  seconds.  Cold  test  not  above  10° 
Fahrenheit  from  October  i  to  May  i. 

Oil — M'^ell. — Gravity,  about  29  Baume.  May  i  to  October  i, 
flash  not  below  249'.  October  1  to  May  i,  flash  not  below  200°. 
Cold  test  not  above  10  F.  from  October  i  to  May  i.  No  precipi- 
tation with  gasoline.  Viscosity  not  less  than  55  or  more  than 
100  seconds. 

Oil  500°. — Straight  petroleum  ;  flash  not  below  445°  Fahren- 
heit.    No  precipitation  with  gasoline. 

Phosphor- Bronze  Bearing  Metal. — Bought  in  lots  of  20  000 
lbs.  Inspected  and  weighed  at  place  of  manufacture.  Mixed 
borings  from  three  half  pigs  must  show  not  less  than  9  per  cent. 
or  over  11  per  cent,  of  tin,  not  less  than  8  per  cent,  or  over  ii 
per  cent,  lead,  not  less  than  0.70  per  cent,  or  over  i  per  cent, 
phosphorus,  and  all  other  substances  than  copper,  tin,  lead, 
and  phosphorus  in  no  greater  amount  than  0.50  per  cent. 

Sal  Ammoniac. — Must  be  granulated  or  in  pieces  not  larger 
than  a  wheat  kernel.  Not  less  than  65.15  per  cent,  of  chlorine. 
Not  less  than  31.20  per  cent,  of  ammonia  (NH3). 

Soap—  Common. —  Bought  by  weight.  Bars  about  one  (l)  lb. 
Not  over  \  per  cent,  caustic  soda,  }  per  cent,  carbonate  soda, 
i  per  cent,  mineral  matter,  and  1  per  cent,  common  salt.  525 
grains  soda  (N  a  2  0)=  one  (i)  !b.  soap.  Cylinder  of  soap  |  in. 
diameter  and  i  in.  long  must  hold  up  5  lbs.  five  minutes,  with 
not  over  y,j  in.  compression. 

Soap—'J'oilel. — Bought  by  weight.  Cakes  about  Jib.  Not 
over  i  per  cent,  caustic  soda,  \  per  cent,  carbonate  soda,  \  per 
cent,  mineral  matier,  i  per  cent,  common  salt.  630  grains  soda 
(N  a  2  O)  =:  one  (i)  lb.  soap.  Glycerine  and  sugar  paid  for. 
5  grains  glycerine  or  20  grains  sugar  equal  i  grain  soda.  Cyl- 
inder of  soap  I  in.  diameter,  i  in.  long  must  sustain  15  lbs.  five 
minutes  without  crushing  or  compressing  more  than  y'j  in. 

Springs — Helical. — Not  less  than  o.go  per  cent,  carbon,  and 
not  over  o  50  per  cent,  manganese. 

Tallow. — Free  from  dirt  or  cracklings.  Not  more  free  acid 
than  is  neutralized  by  three  (3)  cubic  centimeters,  standard 
alkali.      No  soap  or  other  foreign  substance. 

Tuscan  Red. — Bought  in  paste  form,  and   paste  must  contain 


nothing  but  pigment,  oil.  turpentine,  and  moisture.  Paste 
must  show  not  less  than  74  per  cent,  of  pigment,  nor  less  than 
8  per  cent,  of  oil,  and  not  more  than  5  per  cent,  of  moisture,  or 
more  oil  than  one-seventh  of  the  wetght  of  the  pigment.  Oil 
must  be  pure  raw  linseed  oil,  and  turpentine  of  good  quality- 
Pigment  must  contain  not  less  than  75  per  cent,  sesquioxide  of 
iron,  not  less  than  2  per  cent,  or  more  than  5  per  cent,  carbon- 
ate of  lime,  and  no  barytes,  or  caustic  substances,  or  organic 
coloring  matter  that  has  not  been  approved.  Must  conform  to 
standard  shade  and  pass  test  for  fine  grinding. 

Wood  Preservative. — Product  of  the  distillation  of  Georgia 
pine.  Must  not  flash  below  172°  Fahrenheit,  burn  not  t'elow 
200°  Fahrenheit,  have  a  gravity  less  than  1.03,  have  more  than 
12.00  per  cent,  tar,  or  less  than  30.00  per  cent,  tar  acids.  Must 
run  freely  at  20'  Fahrenheit. 

Zinc  or  Spelter. — Not  more  than  J  per  cent,  lead,  nor  more 
than  -j-|y  per  cent,  of  any  other  substance  except  zinc. 

In  case  material  fills  all  the  requirements  of  the  specifi- 
cations, there  is  nothing  requisite  exxept  for  the  officer 
who  receives  the  bill  to  pin  the  test  report  to  the  bill,  to 
sign  the  bill,  and  forward  it  in  the  tegular  way  ior  pay- 
ment, sending  word  at  the  same  time  to  the  shops  that  the 
material  may  be  used.  No  bill  for  materials  for  which 
we  have  specifications  is  paid  without  the  test  report  at- 
tached, and  this  portion  of  the  service  is  very  efficient,  so 
far  as  we  are  able  to  determine.  If  the  material  does  not 
fill  the  specifications,  the  test  report  says  so,  recommends 
the  return,  and  tells  why.  This  test  report  goes  through 
the  offices  to  the  ofiicer  who  has  the  bill,  he  immediately 
pins  the  test  report  to  the  bill,  and  returns  the  bill  which 
goes  in  the  regular  way  to  the  Purchasing  Agent  with 
a  request  to  arrange  for  the  return.  Word  is  also  sent 
to  the  shop  ordering  the  material  not  to  be  used,  but  to 
be  held  subject  to  orders.  In  process  of  time  the  ma- 
terial is  sent  back  to  the  party  from  whom  it  was  pur- 
chased, with  the  usual  requirement  that  he  pay  the 
return  freight.  It  is  customary  for  the  manufacturers  to 
be  allowed  a  second  opportunity  to  fill  the  requirements  of 
the  specifications  on  the  same  order.  It  soinetimes  hap- 
pens, however,  that  the  order  is  cancelled  and  placed  with 
other  parties. 

It  is  always  an  objection  to  have  to  return  a  shipment, 
as  it  disarranges  the  work  of  the  shops,  and  many  times 
makes  it  necessary  to  supply  that  shop  with  material  from 
some  other  portion  of  the  road  until  the  material  can  be 
replaced.  This  has  led  the  Purchasing  Agent  to  keep  a 
record  of  those  who  fail  to  fill  the  specifications,  and  if  the 
general  habit  of  any  manufacturer  is  to  fail  he  soon  loses 
all  orders.  From  our  own  standpoint  the  temptation 
always  is  to  accept  a  shipment  rather  than  to  reject,  and 
if  there  is  any  bending  or  wavering  or  yielding  in  the 
specifications,  it  is  always  in  favor  of  the  manufacturers, 
as  from  the  reasons  already  given  we  do  not  like  to  reject 
shipments  unless  we  are  compelled  to. 

A  very  interesting  feature  of  our  experience  in  the  mat- 
ter of  rejected  shipments  has  been,  that  if  some  peculiari- 
ties of  the  specifications  are  ignored,  and  material  ac- 
cepted which  does  not  quite  fill  the  requirements,  the  manu- 
facturers soon  learn  to  take  advantage  of  this,  and  every 
shipment  that  comes  has  this  peculiarity.  There  is  noth- 
ing so  good  to  make  shipments  come  up  to  specifications 
as  an  occasional  rejection,  and  the  more  rigrd  the  rejection 
the  better  the  shipments  which  follow. 

It  will,  of  course,  be  understood  that  emergencies  in  the 
service  may  arise  of  such  a  nature  that  it  would  be  abso- 
lutely essential  to  use  inferior  materials  that  do  not  fill 
specifications,  and  it  would  also  naturally  be  understood, 
at  least  by  those  who  are  conversant  with  railroad  affairs, 
that  the  Laboratory  would  not  be  a  good  judge  of  these 
emergencies,  since  it  does  not  know  at  all  the  shops  how 
much  material  is  on  hand.  Accordingly  each  Superinten- 
dent of  Motive  Power  is  armed  with  a  discretionary  power 
to  use  a  shipment  of  materijfl,  even  though  it  does  not  fill 
the  specifications,  provided  the  emergency  demands  it. 
From  his  position  he  knows  the  condition  in  which  each 
of  the  shops  are  as  to  supplies,  and  as  the  movement  of 
trains  depends  on  the  supplies,  notably  so  in  the  matter  of 
oils,  he  must  either  use  a  condemned  shipment  sometimes, 
or  else  supply  the  shop  from  some  other  place.  As  the 
result  of  this  discretionary  power  it  sometimes  happens 
that  condemned  materials  which  do  not  fill  specifications 
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are  used,  and  some  manufacturers  have  deceived  them- 
selves into  thinlsing  our  specifications  were  not  enforced, 
knowing;  that  inferior  materials  hail  been  sent  and  that 
Ihcy  had  not  been  returned.  It  is  not  at  all  certain  that 
the  Railroatl  Comp.iny  does  not  know  that  the  materials 
are  inferior  and  do  not  fill  specifications  because  they  are 
not  relumed,  llniergencies  are  constantly  arising  which 
make  it  requisite  to  use  inferior  materials.  The  remedy 
conies,  however,  a  little  later  in  the  loss  of  orders  from  the 
Purchasing  Agent,  as  has  been  above  describetl,  since  the 
Purchasing  Agent  is  informed  from  month  to  month,  in  a 
report  duly  made  for  the  purpose,  of  all  materials  that 
fail  to  fill  specifications.  It  is  fair  to  say  that  in  general 
these  emergencies  which  call  for  the  use  of  condemned 
materials  are  few  in  number,  and  that  by  far  the  largest 
number  of  the  condemned  shipments  are  duly  returned 
and  replaced  with  good  materials. 

It  is  more  than  probable  that  the  query  will  arise,  at 
least  among  those  who  are  conversant  with  the  uncer- 
tainties 01  chemical  methods,  as  to  how  these  uncertain- 
ties are  provided  for  in  our  methods.  For  example,  it  is 
well  known  that  ordinary  testing  machines  are  not  accu- 
rate to  possibly  within  500  lbs.,  or,  again,  it  is  well  known 
that  certain  chemical  methods  do  not  give  accurate  results 
to  within  a  small  fraction  of  one  per  cent.  The  question 
arises,  therefore,  who  shall  have  the  benefit  of  this  doubt, 
due  to  the  uncertainties  of  the  method  ?  If  a  shipment  of 
phosphor-bronze  shows  II.  10  percent,  of  tin,  this  would  be 
above  the  limit  of  our  specifications,  but  the  method  of 
determining  the  tin  may  have  not  given  accurate  results 
to  the  extent  of  o  10  per  cent.,  and,  as  stated  above,  the 
query  arises,  whether  the  Company  shall  take  this  uncer- 
tainty or  whether  the  manufacturer  must  meet  this  uncer- 
tainty ?  This  question  is  not  quite  satisfactorily  settled 
yet.  We  ate  inclined  to  think  that  the  limits  of  our  speci- 
fications are  so  wide,  that  if  a  manufacturer  knows  what 
he  is  doing,  and  aims  between  the  extremes  of  our  limits. 
he  will  never  have  a  rejection  due  to  getting  outside  (he 
limits,  even  though  the  uncertainly  of  the  method  is  con- 
strued against  him.  On  the  other  hand,  our  experience 
now  for  many  years  has  shown  that  very  few  manufac- 
turers, especially  outside  the  steel  trade,  know  wxll  what 
they  are  doing.  Few  of  them  have  chemists  and  most  of 
them  work  by  rule  of  thumb,  and  many  of  them  make  the 
mistake  of  aiming  at  the  limit  which  will  just  pass,  so  that 
it  not  infrequently  happens  we  have  been  compelled  to 
take  the  uncertainty  of  the  analysis  upon  ourselves  or  else 
reject  shipments.  We  are  inclined  to  think  it  is  immate- 
rial which  way  the  thing  is  adjusted,  asjf  the  manufacturer 
assumes  the  uncertainly  of  the  method  we  would  make 
a  little  broader  limits  in  our  SDccifications  than  if  we  have 
to  assume  the  uncertainty  of  the  method  ourselves.  In 
either  case  the  limits  are  wide  enough,  we  think,  if  any 
manufacturer  understands  his  business,  and  one  of  the 
peculiar  results  of  our  specifications  has  been,  that  the 
trade  of  the  Pennsylvania  Railroad  Company  has'necessarily 
drifted  into  the  hands  of  those  parties  who  are  best  in- 
formed in  their  own  business,  since  they  give  us  less  trouble 
in  the  filling  of  specifications. 

Several  methods  have  been  proposed  to  overcome  the 
difficulty  of  having  to  return  shipments  which  do  not  fill 
specifications.  It  is  well  recognized  that  many  of  the 
limits  o(  our  specifications  are  commercial,  and  that  it 
would  be  impossible  to  detect  in  the  service  whether  the 


material  exactly  filled  specifications  or  came  a  little  short. 
Ot  course,  on  the  one  hand,  the  efliciency  of  the  specifica- 
tions, and  the  certainty  of  getting  good  material  in  the 
future,  depends  on  their  enforcement.  On  the  other 
hand,  as  has  already  been  explained,  the  temptation  con- 
stantly is  to  accept  and  use  inferior  materials, 'owing  to 
the  annoyance  that  arises  from  their  return.  It  requires 
usually  not  less  than  a  couple  of  weeks  to  get  a  rejected 
shipment  replaced,  and  this,  in  addition  to  the  extra  work 
thrown  upon  all  the  offices  by  returning  maierials,  has 
produced  a  natural  disposition  not  to  return  rejected  ship- 
ments. Among  the  propositions  made  to  obviate  this 
difficulty  was  to  announce  to  the  manufacturers,  that 
three  shipments  of  rejected  material  would  debar  them  from 
all  orders  for  a  year,  thus  making  the  continuance  of  their 
business  depend  on  the  quality  of  the  material  furnished. 
This  method,  it  is  believed,  will  be  extremely  difficult  to  en- 
force. Another  method  was  to  make  it  a  part  of  the  con- 
tract, when  the  order  is  placed,  that  if  the  material  failed 
to  fill  specifications,  and  the  Company  decided  to  use  it, 
owing  to  an  emergency,  they  should  be  at  liberty  to  do  so 
at  a  deduction  of  one-third  or  one-half  from  the  bill.  Of 
these  three  methods — namely,  return  the  material  that 
does  not  fill  specifications,  decline  to  give  orders  if  the 
material  does  not  fill  specifications,  and  use  material  at  a 
diminution  from  the  price,  the  latter  seems  possibly  the 
most  feasible  and  the  fairest  all  around.  The  first  is  at 
present  in  force,  the  last  is  being  discussed,  with  the  idea 
of  substituting  it  in  part  for  the  first— that  is,  materials 
which  we  decide  to  use  due  to  an  emergency  will  be  paid 
for  at  a  diminished  rate.  Nothing  positive  has  yet  been 
decided  on  this  question,  however. 

It  is,  of  course,  fair  that  if  the  shipment  of  material  is 
rejected,  the  manufacturer  should  question  our  analysis, 
and  it  is  also  fair  that  he  should  have  a  part  of  the  sample 
which  we  worked  on  to  submit  to  other  chemists,  if  he 
desires  to  do  so.  We  have  accordingly  adopted  a  plan  of 
retaining  the  samples  from  all  rejected  shipments  tor  two 
weeks.  A  portion  of  this  retained  sample  is  at  the  dis- 
posal of  any  manufacturer  who  feels  aggrieved  at  our- 
decision.  He  can  have  a  portion  of  this  sample  and  send 
it  to  any  chemist  that  he  chooses.  Of  course  if  there  is  a 
difference  between  the  other  chemist  and  ourselves  we  try 
to  gel  together,  and  by  interview,  or  by  working  on  similar 
samples,  or  by  referring  the  matter  to  a  third  party 
straighten  the  matter  out.  In  general  we  have  been  very 
fortunate  in  not  being  upset  in  our  tests.  We  have  had  a 
number  of  severe  contests,  both  with  manufacturers  and 
with  their  chemists,  but  it  is  very  rare  that  our  results 
have  been  set  aside.  It  is  simple  wisdom  on  the  part  of 
any  man  rejecting  material  that  he  should  have  a  good 
fighting  margin  before  he  recommends  <he  return  of  the 
shipment.  If  no  question  is  raised  within  two  weeks  we 
throw  the  sample  away  and  regard  the  transaction  as 
ended. 


TRANSPORTATION  BY  WATER. 


The  Census  Bureau  has  recently  issued  Bulletin  No.  179, 
giving  the  statistics  of  Transportation  by  Water  in  the 
United  Stales.  The  figures  collected  by  the  Census  cover 
the  year  1S89.  and  have  been  arranged  and  prepared  by 
Mr.  Thomas  J.  Vivian,  under  the  general  direction  of  Pro- 


NuMBHK,   Rbgisterbd  Tonnage,  and  Estimated  Value  of  all  Vessels    Engaged    in    Freight   Transportation,  Registered    in    United    States 

QPORTS. 


Grographical 
Divisions. 


Atl.-tntic  ^'^a«t 

fiulf  of  Mexico 

Pacific  Coast 

Grcit  Lalces   . .    

Mississippi  Valley  . .   . . 


Total 


Num- 
ber. 

i.ooS 
■  .842 

2.781 
7.4S3 

"5.510 

Total. 


Long 
Tons. 


Steam  Vessels. 


a,7i)4,440j 
77  S6»l 

9»*-35S 
3.19).38o' 


$•23.8741177 

3,851,270 

93.067.370 

48,941,474, 

>5. 335.00s 


7,6ij,6j6\      $215,069,296 


Num- 
ber. 

Long 
Tons. 

S.713 

791,57" 

2ao 

4S.59I 

53' 
1,489 

170,503 
1599.949 

I,tI4 

210,772 

6,067 

1,820,386 

V.ilue. 


$70,;o3.09oj 

2,9'if.45o 

15,^26.455 

41,193.324 

10,539,251 


$140,813,570 


Sailing  Vessels. 


Num- 
ber. 


6,490 
«I3 
8>2 

987' 


Long 
Tons. 


1,383.108 

17.249 
208.080 

iSr.coe 


8,912      1,795.443 


Value. 


$4S.S4';,357 

78S.110 

6,715.570 

4,275,650 


$57,324,687 


Num- 
ber. 


3,250 
175 
489 
308 

6,339 


10,561 


Unrigged. 


Long 
Tons. 


Value. 


617.761 
14.722 
63,356 

139,400 
3.182.608 


4.017,847 


17,735.730 

101,710 

825.345 

3.472,500 

4.795.754 

$■6,931,039 
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THE     RAILROAD    AND 


[June,  1892. 


fessor  Henry  C.  Adams.     The  Bulletin  serves  to  show  the 
great  importance  of  water  transportation  to  the  country. 

The  total  number,  registered  tonnage,  and  estimated 
value  of  all  vessels  engaged  in  the  transportation  of  freight 
on  December  31,  1889,  are  shown  in  the  accompanying 
table. 

The  total  tonnage  carried  during  the  year  1889  by  these 
vessels  is  given  as  follows  : 


,.      (^Geographical 
Divisions. 

Total  all 
Craft. 

By  Steam- 
ers. 

By  Sailing 
Vessels. 

On  Un- 
rigged Craft 

77,597,626 
2,864,956 
8,818,363 

53,424,452 
29,405,046 

28,778,34" 

1,455.450 

5.741.940 

20,181,483 

10,345,504 

38,283.401 
i.35i).526 
2,761,826 

I9.30=,'549 

Great  Lakes 

Mississippi  Valley 

13,940,000 
19,059,542 

Tofcl 

172,110,423 

66,502,718 

61,707,702 

43,900,003 

From  this  table  it  will  be  seen  that  steamers  carried  38.6 


in  the  carriage  of  bonded  goods.  The  registration  of 
barges,  etc.,  having  therefore  largely  become  a  matter  of 
convenience  and  option,  the  records  of  the  custom  house 
contain  but  a  very  small  proportion  of  the  unrigged  craft 
belonging  to  American  owners,  and  the  records  of  the 
census  have  been  entirely  made  up  from  lists  compiled  from 
its  own  inquiries.  An  idea  of  the  difference  between  the 
account  of  registered  and  unregistered  barges  may  be 
gained  from  the  statement  that  according  to  the  statistics 
of  the  Commissioner  of  Navigation  (here  were  1.185  regis- 
tered barges  to  be  found  in  all  the  customs  districts  of  the 
United  States,  while,  as  the  census  table  in  question 
shows,  there  were  10.561  of  such  barges  in  operation  in 
1889,  and  even  the  excess  of  9,376  by  no  means  covers  the  ■ 
existing  number  of  craft  of  this  description.  The  tonnage 
of  these  10,561  barges  was  the  exceedingly  large  one  of 
4,017,847,  while  the  importance  of  this  contingent  to  the 
American  mercantile  fleet  is  shown  by  its  value,  which  has 
been  estimated  at  no  less  than  !Si6,93i,039.  The  record 
of  the  freight  carried  by  the  unrigged  craft  was  not  an 
easy  matter  to  secure,  and  it  was  found  a  particularly 
difficult  task  to  separate  the  accounts  o(  freight  actually 
carried  on  unrigged  craft  from  the  comprehensive  reports 
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per  cent,  of  the  total  tonnage  ;  sailing  vessels,  35.9,  and 
unrigged  craft,  25.3  per  cent.  Arranging  the  freight  ton- 
nage by  geographical  divisions,  we  tind  45  per  cent,  of 
the  total  credited  to  the  Atlantic  Coast,  2  to  the  Gulf  of 
Mexico,  5  to  the  Pacific  Coast,  31  to  the  Great  Lakes,  and 
17  per  cent,  to  the  Mississippi  Valley. 

The  Bulletin  reports  that  in  18S9  there  were  106,436 
persons  employed  on  these  craft,  and  that  the  wages  paid 
them  amounted  to  136,867,305,  being  an  average  of  $347 
each.  By  far  the  largest  number  was  on  the  Atlantic 
Coast,  where  54,859  persons  were  reported — an  average 
of  4.41  to  each  vessel.  On  the  Gulf  of  Mexico  there  were 
3,891,  or  3.76  per  vessel  ;  on  the  Pacific  Coast,  15,809,  or 
8.58  per  vessel  ;  on  the  Great  Lakes,  15,881,  or  5.60  per 
vessel  ;  and  in  the  Mississippi  Valley,  15,996.  or  2.15  per 
vessel.     Some  of  these  averages  seem  unwarrantably  low. 

These  statements  do  not  include  fishing  vessels — a  fleet 
of  nearly  7,000  craft.  These  were  not  regarded  as  proper- 
ly engaged  in  transportation,  and  will  be  the  subject  of  a 
separate  report. 

With  regard  to  the  unrigged  craft  the  Bulletin  says  : 
"  Since  1881  the  registration  of  barges  and  such  other 
craft  as  have  no  niotive  power  of  their  own  has  not  been 
insisted  on  except  in  the  infrequent  case  of  those  occupied 


of  the  steamers  furnishing  the  motive  power  by  which 
transportation  was  effected.  The  figures  in  this  third 
table  therefore  cannot  be  accepted  as  absolutely  full,  but 
at  the  same  time  the  43,900,003  tons  given  as  the  amount 
of  freight  moved  on  these  unrigged  craft  must  not  be  con- 
sidered as  an  estimate,  but  as  an  actual  account  for  so  far 
as  the  investigation  has  gone." 

The  tables  show  that  there  is  still  a  large  number  of 
sailing  vessels  employed  in  the  coasting  Iraflic  and  on  the 
lakes.  In  the  Mississippi  Valley  the  number  of  barges 
and  other  craft  having  no  motive  power  and  depending  on 
towing  is  very  large. 

It  may  be  added  that,  taking  the  totals,  the  average 
registered  tonnage  per  steamer  was  300  tons  ;  per  sailing 
vessel,  202  tons  ;  and  for  each  of  the  unrigged  craft,  380 
tons.  The  highest  average  tonnage  per  vessel,  including 
all  classes,  was  in  the  Mississippi  Valley,  where  it  was 
455  tons  ;  the  craft  on  the  Great  Lakes  come  second,  with 
an  average  of  333  tons  ;  those  of  Pacific  Coast  third, 
with  240  tons  ;  the  Atlantic  Coast  fourth,  with  224  tons  ; 
the  Gulf  of  Mexico  last,  with  only  77  tons.  This  is  a 
somewhat  unexpected  result,  but  is  probably  accounted 
for  by  the  number  of  small  schooners  and  sitnilar  craft 
employed  on  the  Atlantic  in  the  coasting  trade. 
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A  NEW  FIRST  CLASS  CRUISER. 


(From  ilic  London  E»i^itiei-r.) 


The  accompanying  sketch  shows  the  first-class  cruiser 
Gihraltar,  which  has  just  been  launched  from  the  Napier 
yard  at  C'iOvan,  Scotland.  She  is  shown  in  Belfast  Harbor, 
because  a  previous  Gibraltar,  one  of  the  old  line-of-batlle 
ships,  lies  there,  and  has  been  introduced  into  the  picture 
for  the  sake  of  contrast. 

The  new  Gifira/f,ir\s  a  steel  twin-screw  cruiser  of  7,700 
tons  displacement,  having  triple-expansion  engines  of 
12,000  H.P.  constructed  by  the  Napiers,  the  builders  of  the 
hull.  She  is  360  ft.  long  and  60  ft.  beam,  and  will  draw  a 
little  over  24  ft.  of  water. 

There  are  six  double  ended  boilers,  with  48  furnaces. 
The  engines  have  cylinders  45  in.,  59  in.  and  88  in.  in 
diameter  and  51-in.  stroke.  With  5,500  H.P.  it  is  ex- 
pected that  she  will  have  a  speed  of  i6  knots  ;  with  10,000 
II. P.,  18}  knots,  and  at  12,000  H. P.,  with  forced  draft,  igi 
knots.  The  coal  capacity  is  850  tons  and  the  cruising 
radius  at  slow  speed  is  10,000  knots. 

The  armament  of  the  Gibraltar  will  consist  of  one 
9.2-in.  22-ton  gun  ;  ten  6-in.  5l-ton  rapid-tire  guns,  five  in 
each  broadside,  six  being  on  the  upper  deck  and  four  in 
sponsons  on  the  main  deck.  The  secondary  battery  will 
include  twelve  6-pdr.  and  three  3-pdr.  rapid-fire  guns, 
eight  machine  guns  and  two  boat  guns.  There  will  be 
also  lour  14-in.  torpedo-tubes. 

The  protective  deck  is  of  steel,  with  a  maximum  thick- 
ness of  5  in.  and  a  minimum  of  2  in.  Above  and  below  its 
slopes  are  coal  bunkers.  As  the  engines  rise  somewhat 
above  this  deck,  the  upper  parts  are  protected  by  5-in. 
inclined  plates  backed  witli  teak.  The  conning-tower  is 
of  i2-in.  plates  ;  the  larger  guns  are  protected  by  steel 
shields.  In  addition  to  numerous  water-tight  compart- 
ments, the  ship  has  a  double  bottom  amidships. 

The  total  estimated  cost  of  the  ship  is  $1,657,500,  of 
which  §916,500  will  be  for  hull,  masts  and  rigging,  $487,- 
500  for  machinery,  and  the  balance  for  armament,  etc. 
She  has  two  light  masts. 

The  present  Gibraltar  is  the  eighth  of  the  name  in  the 
Navy;  the  seventh —shown  in  the  engraving — is  now 
known  as  the  Grampian.  She  is  a  wooden  screw  ship, 
built  at  Devonport  in  i860,  and  is  used  as  a  training  ship 
for  boys  at  Belfast.  She  was  finished  just  about  the  time 
when  wooden  walls  began  to  give  place  to  ironclads.  She 
was  twice  in  commission,  but  only  for  short  periods,  and 
has  been  a  training  ship  for  a  long  time. 


THE  LATEST   DISCOVERY  IN    ELECTRICITY. 


(W.  E.  C.  Gordon  in  the  Nincieitith  Oiititry.) 


On  Wednesday,  February  3,  the  Royal  Institution  in 
London  was  crowded  with  one  of  the  most  critical  scien- 
tific audiences  in  the  world,  who  were  held  spellbound  for 
more  than  two  hours  while  Mr.  Tesla  gave  an  account  of 
his  discoveries.  Mr.  Tesla  is  a  young  electrician  born  at 
Rieka,  on  the  border  of  Montenegro,  and  now  domiciled 
in  America.  The  interest  of  the  lecture  lay  not  in  the 
beautitul  experiments  with  which  it  was  illustrated,  nor  in 
the  actual  facts  put  forward,  but  in  the  hope  which  it  held 
out  that  we  may  now  draw  back  a  little  farther  the  veil 
which  hides  one  of  the  most  fascinating  mysteries  of  na- 
ture— namely,  the  relations  between  light  and  electricity, 
and  between  matter  and  motion. 

The  tendency  of  modern  science  is  to  remove  day  by 
day  the  barriers  between  its  branches.  Our  views  of  the 
phenomena  of  light  and  heat,  of  electricity  and  magnetism 
and  even  of  matter  and  motion,  are  rapidly  merging  into 
one  general  theory  of  molecular  physics,  which  is  perhaps 
best  expressed  by  the  vortex  theory  of  Sir  William  Thom- 
son. 

According  to  this  theory,  the  whole  of  every  part  of 
space  is  filled  witli  a  fluid  called  ether,  almost  infinitely 
elastic.  The  historic  experiments  of  Faraday,  interpreted 
by  the  mathematical  researches  of  Clerk  Maxwell,  have 


demonstrated  almost  beyond  doubt  that  the  same  ether 
whose  waves  carry  light  and  heat  from  the  sun  and  stars 
to  the  earth  also  carries  the  waves  of  electric  and  mag- 
netic induction  which,  as  the  daily  experiments  at  Kew 
Observatory  show,  follow  each  outburst  of  solar  activity. 

Sir  William  Thomson  holds  that  all  that  which  we  know 
as  matter  consists  of  vortices  or  whirlpools  of  this  ether, 
which,  from  their  rapid  rotating  motion,  resist  displace- 
ment, and  therefore  show  the  common  properties  of  hard- 
ness and  strength  in  the  same  way  as  a  spinning  top  or 
gyroscope  tends  to  keep  its  axis  in  a  fixed  direction.  But 
whether  the  molecules  or  particles  of  what  we  know  as 
matter  are  independent  matter,  or  whether  they  are  ether 
whirlpools,  we  know  that  they  keep  up  an  incessant  ham- 
mering one  on  another  and  thus  on  everything  in  space. 

Professor  Crookes  has  shown  that  the  forces  contained 
in  this  bombardment  are  immensely  greater  than  any 
forces  we  have  yet  handled,  many  millions  of  horse-power 
being  contained  in  an  ordinary  room.  Owing,  however, 
to  the  forces  being  in  everyjpossible  direction  they  neutral- 
ize each  other,  and  no  result  of  them  is  perceivable  to  our 
senses  ;  but  if  ever  we  discover  how  to  so  direct  their 
courses  as  to  send  the  majority  of  them  in  the  same  direc- 
tion, we  shall  have  at  our  disposal  forces  as  much  exceed- 
ing any  we  are  now  acquainted  with  as  the  blow  struck 
by  a  bullet  exceeds  the  force  required  to  pull  the  trigger 
of  a  gun.  In  fact,  as  Mr.  Tesla  put  it  in  his  lecture, 
"  We  shall  then  hook  our  machinery  on  to  the  machinery 
of  nature."  It  is  because  they  hold  out  to  us  a  hope, 
however  distant,  of  some  day  so  guiding  the  ether  storm, 
that  the  experiments  of  Nikola  Tesla  are  of  such  transcend- 
ent interest  and  importance. 

Professor  Crookes.  in  his  experiments  on  "  radiant  mat- 
ter," has  given  us  the  first  hint  of  a  method  o(  directing 
what,  for  want  of  more  exact  knowledge,  we  will  call  the 
molecules  of  matter.  With  the  appliances  at  his  com- 
mand, however,  he  was  unable  to  impart  any  great  change 
of  direction,  but  he  succeeded  in  making  that  change 
manifest  by  reducing  the  disturbing  forces  acting  against 
his  directing  force.  In  other  words,  he  pumped  out  from 
glass  bulbs  and  tubes  nearly  all  the  air  or  other  gas  that 
they  contained,  and  the  comparatively  few  particles  left 
were  then  free  to  travel  in  any  course  imparted  to  them 
without  much  change  caused  by  collision  with  others. 
This  special  direction  was  imparted  by  means  of  electric- 
ity, and  gave  us  the  beautiful  phenomena  of  phosphores- 
cence and  radiant  matter,  which  are  now  so  well  known 
in  these  experiments. 

By  means  of  suitably  shaped  terminals  a  stream  of 
molecules  is  focussed  on  a  given  point.  If  a  piece  of  car- 
bon or  platinum  is  placed  at  that  point,  it  becomes  white 
hot  under  the  bomoardment  from  identically  the  same 
cause  which  causes  a  sheet  of  flame  to  appear  when  a 
cannon  shot  strikes  an  iron  target.  If  a  ruby  or  other 
phosphorescent  material  is  placed  there,  it  glows  with  its 
characteristic  color,  and  if  a  little  delicately  balanced  vane 
or  windmill  is  placed  on  one  side  of  its  fans  it  rapidly  re- 
volves. The  forces  available  in  these  experiments  were, 
however,  almost  indefinitely  small,  being,  as  it  were, 
merely  flying  spray  from  the  great  torrent  into  which  we 
have  not  yet  been  able  to  penetrate. 

We  now  come  to  the  advances  made  by  Mr.  Tesla. 

In  all  the  above  experiments  the  electricity  by  which 
the  directing  force  was  imparted  to  the  molecules  was 
electricity  of  a  comparatively  slow  alternation  period — 
namely,  electric  currents  oscillating  about  So  to  100  times 
per  second.  It  was  as  if  we  had  tried  to  ventilate  a  room 
by  causing  a  man  to  walk  slowly  through  it  with  an  um- 
brella. He  would  undoubtedly  move  the  air,  but  would 
move  it  so  slowly  that  ordinary  methods  would  be  insuffi- 
cient to  enable  us  to  perceive  its  motion.  In  order  to 
cause  a  rush  of  air  we  must  put  a  rapidly  moving  fan  or 
other  suitable  machinery.  Mr.  Tesla  seeing  this,  aban- 
doned the  ordinary  dynamo,  which,  as  we  have  already 
noted,  gives  about  80  alternations  per  second,  and  the 
ordinary  induction  coil,  which  gives  about  the  same  num- 
ber, and  boldly  constructed  a  dynamo  which  gives  20,000 
alternations  per  second,  and  by  connecting  this  to  suitable 
condensers  he  multiplied  its  alternations  until  they  reached 
1,000,000  or  1,500,000  per  second. 
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Then  at  once  an  entire  set  of  new  phenomena  appeared, 
and  the  experimenter  entered  a  region  of  mystery  and 
hope.  One  of  the  first  things  noticed  was,  that  either  be- 
cause these  vibrations  are  too  rapid  to  excite  correspond- 
ing vibrations  in  the  nerves  of  the  body  or  from  some 
other  cause,  no  shoct:  is  felt  from  the  current  ;  and  that 
though  an  ordinary  current  at  2,000  volts  will  kill,  yet  this 
current  at  50,000  volts  cannot  be  felt  at  all. 

It  was  also  found  that  the  vibrations  keep  time  in  some 
unknown  way  with  the  vibrations  of  solid  matter.  Vul- 
canite is  one  of  the  best  insulators  known,  and  will  entirely 
stop  any  ordinary  current  or  discharge  ;  but  the  stream 
of  sparks  between  two  poles  with  this  current  pours 
through  a  thick  sheet  of  vulcanite  as  easily  or  even  with 
greater  ease  than  through  air.  It  does  not  perforate  it  in 
any  way,  but  passes  through  it  as  light  passes  through 
glass. 

All  the  "  Crookes"  phenomena  of  radiant  matter  are 
almost  indefinitely  increased  ;  it  is  the  blow  of  mitrail- 
leuse bullets  compared  to  the  blow  of  an  air-ball  thrown 


ing  Mr.  Tesla's  tubes,  yet  that  force  has  now  developed 
one  of  the  great  industries  of  the  world.  It  lights  millions 
of  lamps  in  London  and  elsewhere  ;  in  America  it  drives 
cars  on  thousands  of  mdes  of  railroad,  and  will  soon  dis- 
tribute the  power  of  Niagara  Falls  to  the  inhabitants  of 
the  neighboring  States.  May  we  not  hope  for  such  de- 
velopment of  the  new  discovery,  and  that  we  shall  some 
day  harness  to  our  machinery  the  natural  forces,  which 
from  the  beginning  of  time  have  literally  been  slipping 
through  our  fingers  : 

Should  the  application  of  Mr.  Tesla's  results  ever  fulfil 
the  bold  dreams  of  scientific  imagination,  we  shall  see  a 
social  and  political  change  at  least  as  important  as  that 
caused  by  the  railway  system  or  the  electric  telegraph. 

Most  manual  labor  will  become  unnecessary,  as  unlim- 
ited power  will  be  available  at  evfery  man's  hand.  Engi- 
neering works  can  be  carried  out  on  a  far  greater  scale 
than  has  yet  been  contemplated,  and  doubtless  a  corre- 
sponding era  of  material  prosperity  will  set  in  ;  but 
whether  these  dreams  are  ever  fulfilled  or  not,  few  who 


A   SPANISH    RAILROAD    BRIDGE. 


against  the  wind.  The  forces  can  be  directed  for  a  con- 
siderable distance  through  space  without  the  aid  of  wires. 
Electric  lamps  light  easily  when  attached  to  one  single 
wire,  and  require  no  return  conductor  ;  and,  more  won- 
derful still,  it  metal  plates  are  fixed  on  the  roof  and  walls 
of  a  room  and  connected  to  the  terminals,  the  whole  at- 
mosphere of  that  room,  whether  it  be  ether  or  whether  it 
be  particles  of  common  matter,  is  thrown  into  a  state  of 
storm  and  agitation  which  can  be  at  once  made  percepti- 
ble by  bringing  into  the  space  tubes  or  globes  from  which 
the  air  has  been  partially  exhausted.  Such  tubes,  though 
without  any  metallic  connections,  yet  glow  and  throb  as 
if  powerful  currents  of  electricity  were  being  sent  through 
them  from  an  ordinary  induction  coil. 

A  Crookes  radiometer  placed  near  a  metal  conductor 
from  which  neither  spark  nor  glow  is  perceptible,  yet 
rotates  as  if  it  were  placed  near  a  lamp  or  heated  body, 
but  rotates  in  the  wrong  direction,  and.  last  of  all,  a  true 
flame  burns  in  which  nothing  is  consumed. 

When  the  discharge  issues  from  a  suitable  terminal  it 
has  the  appearance  and  rearing  sound  ol  a  gas  flame  burn- 
ing under  too  high  a  pressure,  and  gives  off  a  consider- 
able heat  ;  to  use  Mr.  Tesla's  words  again  :  "  This  is  not 
unexpected,  as  all  the  force  and  heat  in  the  universe  is 
due  to  the  falling  together  of  lifted  weights,  and  the  same 
result  is  produced  whether  these  weights  have  been  lifted 
apart  by  chemical  energy,  and  rest  in  the  form  of  oxygen 
and  hydrogen  ready  to  combine  chemically,  or  in  the 
form  of  mechanical  energy  of  moving  molecules  directed 
by  the  electric  current." 

On  the  same  table  on  which  Mr.  Tesla's  experiments 
were  shown  a  few  days  ago  there  swung  in  the  year 
1834  a  delicately  balanced  galvanometer  needle,  under 
the  influence  of  the  first  induction  current,  produced  by 
the  genius  of  Faraday.  The  force  available  to  move  it 
was  very  small,  probably  not  greater  than  the  forces  light- 


attended  Mr.  Tesla's  lecture  will  forget  the  possibilities 
which  seemed  to  open  to  their  minds  when  they  saw  a 
living  man  standing  in  the  midst  of  the  electric  storm, 
receiving  unharmed  in  his  hands  flashes  of  veritable  light- 
ning, and  waving  above  his  head  a  tube,  through  which 
the  very  life-blood  of  creation  pulsed,  in  waves  of  purple 
fire. 


SOME  SPANISH  RAILROAD  NOTES. 


From  an  Occasional  Correspondent. 


Great  progress  has  been  made  all  over  Spain  in  recent 
years  in  bridge  building.  The  question  often  occurs  to 
the  traveler.  What  is  the  need  for  such  long  and  hand- 
some bridges  ?  Where  is  the  water  ?  The  truth  is,  that 
for  nine  or  ten  months  of  the  year,  in  most  cases,  there  is 
no  water,  and  the  river-bed  is  used  for  cart  traffic,  form- 
ing generally  a  better  road  than  the  ill-kept  highways. 
Suddenly,  during  the  wet  season,  along  come  the  rain  and 
melted  snow  from  the  mountains,  filling  the  dry  bed  and 
often  overflowing  ;  sometimes  in  such  volume  as  to  sweep 
away  heavy  abutments  and  piers  of  masonry. 

The  first  illustration  given — taken  in  the  dry  season — 
shows  a  bridge  over  the  Vilamajor  River,  on  the  railroad 
from  Llinas  to  San  Celoni.  The  river-bed  is  shown  en- 
tirely dry  and  used  as  a  road.  This  bridge  is  a  riveted 
arch  truss  of  29  meters  (95  ft  )  span,  on  masonry  abut- 
ments ;  it  was  built  by  the  Sociedad  Material  para  Ferro- 
carriles  y  Construcciones,  of  Barcelona. 

The  second  illustration  is  of  historic  interest  ;  it  shows 
a  very  ancient  masonry  bridge  near  the  town  of  Martorelli 
in  the  province  of  Barcelona,  crossing  the  Noya  River. 
This  bridge  is  known  as  "  El  Puenle  del  Diabolo"— the 
Devil's  Bridge— the  tradition  being  that  his  Satanic  Maj-> 
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esty  was  concerned  in  its  building,  and  still  occasionally 
shows  himself  under  the  archway  at  the  center.  This 
archway  — a  shelter  and  toll  house  combined — is  peculiar, 
and  no  sinidar  construction  is  known  to  exist  elsewhere  in 
Spain.  It  is  remarkable,  by  the  way,  how  much  the  Devil 
has  been,  according  to  old-world  tratiition,  mixed  up  in 
the  bridge-building  business  ;  there  is  hardly  a  country  in 
Europe  that  has  not  its  '  Devil's  Bridge."  In  the  more 
civilized  New  World,  of  course,  our  bridge-builders  are 
as  far  removed  as  possible  from  any  connection  with 
Satanic  or  underground  mtluences. 

In  this  illustration,  it  m.iy  be  noted  that  the  bridge  seen 
in  the  distance,  through  the  arches  of  the  old  bridge,  is 
the  longest  railroad  bridge  in  Spain. 

SPANISH    CAR    UUII.DING. 

There  are  at  present  three  shops  for  the  construction  of 
railroad  cars  in  Spain,  and  these  are  apparently  enough 


— for  the  .Mmansa-Valencia-Tarragona  line — had  a  second 
story  or  "  imperial,"  and  was  very  similar  to  the  double- 
storied  cars  in  use  on  the  Paris  Suburban  lines.  How 
many  of  these  double  cars  were  in  use  could  not  be  ascer- 
tained, but  it  was  stated  that  they  were  very  popular. 
They  are  well  adapted  to  the  climate,  and  it  is  a  little  sur- 
prising that  they  are  not  generally  used. 

In  building  freight  cars — usually  open  trucks — a  dozen 
will  be  laid  down  at  a  time,  and  the  work  on  all  carried 
on  at  once.  They  are  usually  built  to  carry  10,000  kilos., 
or  about  22,000  lbs. 

RAILROAD   CONSOLIDATION. 

The  Alniansa-Valencia-Tarragona  line,  referred  to 
above — which  is  a  line  of  considerable  importance,  built 
and  owned  by  a  company  entirely  Spanish— has  just  been 
consolidated  with  the  Ferrocarril  del  Norte,  also  a. Spanish 
company,   with  its  headquarters    in    Madrid.     With    this 


'EL   PUENTE   DEL   DIABOLO,"    NEAR   MARTORELLI,    SPAIN. 


for  the  demand.  Two  of  them  are  in  or  near  Barcelona, 
the  commercial  capital.  The  most  important  is  that  of 
the  Maquinista  Terrestre  y  Maritima,  where  locomotives 
also  are  built  ;  the  shops  of  that  company  are  at  Barce- 
loneta.  The  second  in  rank,  which  your  correspondent 
visited,  is  that  of  the  Sociedad  Material  para  Ferrocarriles 
y  Construcciones,  which  has  its  oftices  in  Barcelona  and 
its  works  at  the  little  town  of  Pueblo-Nuevo,  near  by. 

It  may  be  noted  here  that  it  is  no  easy  matter  to  get  in- 
formation in  Spain,  as  all  the  companies,  both  railroad 
and  industrial,  seem  to  fear  comment  and  criticism.  In 
all  cases  special  permission  must  be  obtained  to  visit  or 
inspect  shops,  and  this  is  not  always  readily  granted. 

The  Sociedad  above  named  has  at  its  head  a  rich  and 
aged  proprietor,  Sr.  Manuel  Girona.  It  employs  about 
500  men,  and  150  of  these  are  in  the  car  shops.  The  pas- 
senger car  ihop^fabricd  lies  caches — is  a  large  and  well- 
built  shop  ;  it  is  lighted  by  arc  lights,  as  are  all  the  build- 
ings ;  the  dynamos  are  made  by  the  Sociedad  Anglo- 
Espanola  de  Electricidad. 

Of  the  150  men  in  the  shop  over  50  are  carpenters,  and 
they  have  their  benches  in  a  long  row,  numbered  in  regu- 
lar order.  They  work  from  6  a.m.  to  6  p.m.,  with  an  hour 
and  a  half  off  for  meals  ;  wages  vary  from  3  to  5 J  pesetas 
(58  cents  to  Si-'o)  per  day.  Saturday  is  pay-day,  and  the 
Spanish  workman  is  not  at  his  best  on  Monday,  although 
the  difference  is  not  nearly  so  marked  as  in  England,  for 
instance. 

Quick  work  is  not  usual.  The  time  required  for  build- 
ing a  passenger  coach  is  usually  from  3  to  3A  months. 
Two  months  is  the  best  time  recorded  ;  but  in  Spain 
nobody  is  in  a  hurry.  The  wheels,  of  wrought  iron  as  else- 
where in  Europe,  are  imported  from  France,  Belgium, 
Germany  or  England  ;  the  rest  of  the  work  is  of  native 
manufacture,  including  upholstery  and  all  the  smaller  fit- 
tings. Oil  lamps  are  universally  used  ;  gas  has  never 
been  introduced,  and  electricity  is  most  likely  to  replace 
oil.  should  a  change  be  made. 

At  the  time  the  shops  were  visited  there  were  12  first, 
second  and  third-class  coaches  under  way.     One  of  these 


incorporation  the  company  becomes  the  leading  Spanish 
railroad  corporation,  owning  a  little  over  3.000  kilometers 
— 1,865  niiles — of  road,  chiefly  single  track.  Its  lines 
occupy  the  territory  in  the  north  and  along  the  eastern  or 
Mediterranean  coast. 

The  company  which  now  drops  back  to  second  place  is 
the  Caminos-de-Hierro  del  Mediodia,  which  owns  the  lines 
from  Madrid  to  Zaragoza,  Alicante,  Ciudad-Real  and 
Badajoz,  covering  western  and  a  large  part  of  southern 
Spain.  This  company  has  an  ownership  largely  French, 
and  is  an  exclusive  and  somewhat  unpopular  concern. 
Both  the  companies  mentioned  have  been  made  up  of  a 
number  of  short  lines. 

As  with  manufacturing  concerns,  it  is  difficult  to  get 
information,  and  a  copy  of  the  annual  report  of  one  of  the 
great  companies  is  not  to  be  had.  Perhaps  it  is  because 
the  results  to  stockholders  have  not  been  altogether  satis 
factory,  and  the  managers  do  not  want  to  say  too  much 
until  matters  have  improved.  The  railroad  consolida- 
tions, it  may  be  said,  have  much  simplified  and  improved 
the  management. 


THE  LARGEST  SAILING  SHIP. 


The  largest  sailing  ship  in  the  world  is  the  Maria  Rici:- 
iiiers,  which  was  launched  on  February  26  last  from  the 
yard  of  Russell  iS:  Company,  at  Port  Glasgow,  Scotland, 
and  which  has  been  built  for  the  great  shipping  house  of 
Rickmers,  of  Bremen. 

This  vessel  is  of  steel,  and  is  375  ft.  long  over  all,  48  ft. 
beam,  and  28  ft.  5  in.  deep.  She  will  register  3.813  tons 
gross,  and  will  have  a  carrying  capacity  of  about  6,000 
tons  of  freight.  She  has  a  double  bottom  and  deep  mid- 
ship water  tanks  which  will  hold  about  1,300  tons  of  water 
ballast.  The  e(|uipment  includes  all  the  latest  improve- 
ments in  the  way  of  hoisting  gear,  ventilators  and  other 
appliances. 

The  vessel  has  five  masts  and  is  bark  rigged,  carrying 
an  enormous  spread  of  canvas.     In  ordinary  weather  she 
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will  be  propelled  by  sails  alone  ;  but  she  is  also  provided 
with  machinery  for  use  in  case  of  need.  This  consists  of 
a  triple-expansion  engine  with  cylinders  16  in.,  26  in.  and 
42  in.  in  diameter  and  27  in.  stroke.  The  propeller  is  of 
gun-metal,  and  is  of  the  Bevis  feathering  type,  which  is 
expected  to  do  away  with  the  usual  objection  10  auxiliary 
screws,  that  they  act  as  a  drag  when  the  ship  is  under 
sail.  On  the  trial  trip,  in  ballast,  this  engine  developed 
650  H.P.  with  160  lbs.  of  steam,  and  gave  the  ship  a  speed 
ot  j}4  knots. 

Up  to  the  completion  of  this  ship,  the  largest  sailing 
ship  m  the  world  was  La  France,  a  steel  five-masted  ship, 
built  last  year  by  Henderson  &  Son,  at  Glasgow,  for  a  Bor- 
deaux firm.  La  France  is  361  ft.  long,  48  ft.  8  in.  beam, 
and  registers  3,784  tons.  The  four-masted  iron  ship 
Liverpool,  owned  in  Liverpool,  is  333  ft.  long,  47  ft.  9  in. 
beam,  and  3,400  tons  register.  The  largest  wooden  ship 
in  existence  is  the  S/ie?ian(/oah,  built  and  owned  by 
Sewall  &  Company,  of  Bath,  Me.,  which  is  299  ft.  7  in. 
long,  49  ft.  I  in.  beam,  and  3.258  tons  register  ;  she  has 
carried  over  5,000  tons,  and  some  time  ago  took  the  largest 
wheat  cargo  on  record — 112,000  centals,  or  5,600  net  tons 
— out  of  the  port  of  San  Francisco. 

The  Maria  Rickiners  is  nearly  ready  for  her  first  voy- 
age, which  will  be  to  the  East  Indies,  it  is  said,  after  a 
cargo  of  rice. 

♦ 

PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


{Continued  front  Page  221.) 


AEROPLANES. 

Aeroplanes — i.e.^  thin  fixed  surfaces,  slightly  inclined 
to  the  line  of  motion,  and  deriving  their  support  from  the 
upward  reaction  of  the  air  pressure  due  to  the  speed,  the 
latter  being  obtained  by  some  separate  propelling  device, 
have  been  among  the  last  aerial  contrivances  to  be  experi- 
mented upon  in  modern  times. 

The  idea  of  obtaining  sustaining  power  from  the  air 
with  a  fixed,  instead  of  a  vibrating  or  a  rotating  surface  is 
not  obvious,  and  it  was  not  till  1842  that  an  aeroplane,  as 
we  now  understand  the  term,  consisting  of  planes  to  sus- 
tain the  weight,  and  of  a  screw  to  propel,  was  first  pro- 
posed and  experimented  with.  All  aviators  must  have  oc- 
casionally seen  and  marveled  at  the  performances  of  the 
soaring  varieties  of  birds,  sailing  in  every  direction  at  will 
upon  rigidly  extended  wings  (a  performance  concerning 
which  more  will  be  said  in  the  progress  of  this  discussion), 
but  the  flapping  birds  are  so  much  more  numerous  and 
easily  observed,  their  action  is  so  much  easier  of  compre- 
hension, that  they  have  been  the  favorite  model. 

We  shall  see,  however,  in  reviewing  old  traditions  with 
perhaps  a  new  understanding,  that  such  faint  approxima- 
tions to  success,  as  have  hitherto  been  attained  with  artifi- 
cial flying  machines,  were  probably  accomplished  with  fixed 
surfaces,  either  by  gliding  downward  by  the  force  of 
gravity,  or  in  soaring  upon  the  wind  like  a  bird. 

Although  aeroplanes  have  been  among  the  last  devices 
to  be  experimented  upon,  they  are  now  the  favorite  ap- 
paratus from  which  success  is  hoped  for,  and  later  designs 
have  chiefly  been  in  this  direction.  The  very  important 
labors  of  Professor  Langley  have  shown  that  with  the  exer- 
tion of  I  horse  power  as  many  as  20c,  lbs.  can  be  sustained 
in  the  air  by  an  aeroplane,  while  Mr.  Maxim  states,  as 
the  result  of  his  many  experiments,  that  at  least  133  lbs. 
can  be  sustained  per  horse  power.  If  we  compare  this 
with  the  results  of  vibrating  wings,  which  maybe  assumed 
as  supporting  77  lbs.  per  horse  power.*  or  with  screws, 
which  have  been  shown  as  affording  generally  33  to  40  lbs. 
per  horse  power — chiefly,  as  the  writer  believes,  because 
of  the  greater  angle  of  incidence  or  of  pitch  which  is  re- 
quired with  alternating  or  rotating  surfaces — we  see  that 
fixed  surfaces  possess  a  marked  advantage  over  movable 


*  Assuming  ,i  bird  in  horizontal  flight  to  develop  425  ft.  lbs.  per  miiuitc  for 
:ach  pound  c 
horse  power. 


.                    ^3.000  ,, 

each  pound  of  his  weight,  the  sustaining  reaction  will  be  =  77  lbs.  per 


surfaces.  The  latter,  it  is  true,  can  probably  be  made 
somewhat  smaller  and  hence  lighter,  but  this  advantage 
is  likely  to  be  more  than  counterbalanced  by  the  greater 
power  required  to  work  them. 

Still  the  fact  remains  that  almost  all  experiments  with 
aeroplanes  have  hitherto  been  flat  failures.  This  is  be- 
lieved by  the  writer  to  result  from  the  difficulty  of  main- 
taining the  equilibrium  of  that  form  of  apparatus,  both 
sideways  and  fore  and  aft.  There  seems  to  be  no  very 
great  difficulty  in  obtaining  proper  balance  and  equilibrium 
with  flapping  wings  or  with  screw  apparatus,  the  motion 
of  the  parts  apparently  compensating  to  some  extent  for 
the  tendency  to  tilt  over,  but  fixed  aeroplanes  seem  much 
more  unstable — a  single  flat  plane,  for  instance,  of  uni- 
form weight  throughout,  possessing  no  sort  of  stability 
whatever  when  in  forward  rectilinear  motion. 

Perhaps  the  reader  will  best  understand  this,  and  at  the 
same  time  obtain  a  glimpse  of  some  of  the  laws  of  aerial 
equilibrium  under  forward  motion,  by  experimenting  with 
an  aeroplane  of  his  own. 

Let  him  cut  out  a  strip  or  parallelogram  of  stiff  wrap- 
ping paper — say  15  in.  long  and  3  in.  wide.  Its  sides 
should  be  straight  and  parallel,  and  the  surface  a  true  flat 
plane,  free  from  folds  or  wrinkles.  In  this  condition  it 
may  fall  flatways  a  short  distance  with  tolerable  steadi- 
ness ;  but  if  allowed  to  fall  edgeways,  or  projected  for- 
ward without  whirling,  it  will  at  once  rotate  upon  its  long 
axis,  tumble  over  and  over,  and  be  seen  to  have  very  un- 
stable equilibrium.  This  can  be  remedied  with  very 
slight  changes  ;  for  next  paste  upon  one  of  the  long  edges 
of  the  plane  a  strip  of  pasteboard  yi  of  an  inch  wide  and 
the  same  length  as  the  paper  plane.  Part  of  an  ordinary 
pasteboard  box  will  do  very  well  ;  but  the  Important  point 
to  be  observed  is  that  the  apparatus  shall  balance  on  its 
middle  line,  and  at  a  point  28  to  30  per  cent,  back  from  its 
front  edge,  or  say,  yi  of  an  inch.  When  the  paste  is  dry, 
make  a  very  slight  fold  in  the  paper  strip  near  the  edge 
opposite  to  the  pasteboard  strip  and  parallel  to  it.  Let 
this  fold  or  crease  be  about  fi  of  an  inch  from  the  rear 
edge,  and  form  an  angle  of  about  10°  with  the  plane  of  the 
paper.  Next  bend  the  aeroplane  parallel  with  the  short  sides 
and  exactly  in  the  center  of  the  long  sides,  so  that  the  two 
halves  shall  also  stand  at  a  diedral  angle  of  about  10°  with 
each  other,  like  a  very  obtuse  letter  V,  care  being  taken 
that  middle  fold  and  the  back  fold  shall  be  on  the  same 
side  of  the  plane.  It  will  then  be  noticed  that  the  attitude 
of  the  apparatus  somewhat  resembles  that  of  a  soaring 
buzzard  in  the  air  minus  its  tail. 

If,  now,  this  aeroplane  be  allowed  to  drop  edgeways, 
with  the  weighted  side  downward,  from  a  height  of  7  ft. 
or  more,  its  behavior  will  be  entirely  different  from  that 
in  its  former  condition.  Instead  of  tumbling  over  and 
over,  it  will  sail  downward  and  forward  upon  a  curve  until 
the  increasing  pressure  balances  the  weight,  and  then 
glide  on  a  straight  path  to  the  floor,  some  15  or  20  ft.  from 
the  operator.  It  may  not  glide  on  a  straight  line  upon  the 
first  trial,  but  in  that  event  very  slight  changes  in  the 
angles  of  the  back  crease  and  of  the  middle  fold,  and  a 
smoothing  out  of  the  plane  will  be  sure  to  produce  the  de- 
sired forward  flight  and  steady  glide. 

Still  better  results  can  be  obtained  by  pasting  a  strip  of 
tin  ]4  in.  wide  in  a  fold  in  the  forward  edge  of  a  plane  4 
in.  wide.  For  this  purpose  it  will  be  well  to  have  the 
strip  of  tin  15  in.  long,  and  to  cut  the  paper  plane  20  in. 
long  by  5  in.  wide,  so  that  i  in.  of  the  latter  can  be  folded 
quite  over  and  pasted  down  over  the  tin.  The  latter 
should  be  accurately  spaced  2;^  in.  from  each  end,  so  that 
the  apparatus  shall  balance  exactly  on  the  middle  line 
lengthways,  and  1.2  in.  from  the  weighted  edge,  cross- 
ways.  The  corners  beyond  the  tin  may  be  rounded  off  if 
desired,  provided  care  be  taken  not  to  disturb  the  balance. 
Then  by  bending  the  apparatus  very  slightly  in  the  center 
of  its  length,  and  turning  up  the  rear  edge  about  10°  in 
the  same  direction,  an  aeroplane  will  be  produced  which 
will  sail  steadily  forward  in  still  air,  sweep  to  the  right,  if 
the  right-hand  back  corner  be  slightly  curved  up,  or  go  to 
the  left  when  the  left-hand  corner  is  similarly  treated. 

The  principle  on  which  this  aeroplane  sails  is  the  same 
as  that  upon  which  the  bird  glides  downward  on  out- 
stretched wings.     The   preponderance  of  the  weight  in 
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front  determines  the  angle  of  incidence,  and  brings  the 
center  ot  gravity  to  coincide  with  the  center  of  pressure, 
the  hitter  varying  approximately  as  per  Joi-ssel  law,  already 
given,  which,  however,  it  must  he  remenihered,  prohalily 
only  applies  to  square  planes  ;  the  horizontal  component 
of  the  pressure  (inasmuch  as  the  plane  is  inclined  forwaid) 
acts  in  the  direction  of  the  llight,  and  furnishes  the  motive 
power  wdiile  the  back  fokl  supplies  automatically  the  longi- 
tudinal stability  by  counteracting  such  tendency  as  the 
aeroplane  may  have  to  tilt  fore  and  alt  ;  and  the  diedral 
angle  in  the  iniddle  gives  lateral  stability,  by  reacting 
against  the  air  on  that  side  toward  which  the  apparatus 
may  begin  to  tip. 

These  compensations  are  effective  in  still  air,  but  it  may 
be  doubled  whether  they  are  sufTicient  in  the  open  air. 
When  a  bird  soars  in  a  gusty  wind  (and  almost  all  winds 
are  gusty  and  irregular  in  velocity  near  the  surface  of  the 
ground),  the  automatic  effects  obtained  by  the  diedral 
angle  of  the  wings  and  the  upward  angle  of  the  tail  do 
not  seem  to  act  quickly  enough.  The  bird  will  be  seen, 
by  observation  at  close  range,  to  be  almost  constantly  bal- 
ancing himself  by  slight,  almost  unconscious  movements. 
He  advances  the  tips  of  his  wings  or  thrusts  them  back  ; 
he  Ilexes  one  or  the  other,  and  quite  often  he  advances  or 
draws  back  his  head,  or  uses  his  legs  as  a  pendule  from 
the  knee  joint,  in  order  to  maintain  his  equilibrium.  All 
birds  are  acrobats,  but  the  soaring  kind,  if  closely  ob- 
served in  a  gusty  wind,  will  be  seen  to  perform  feats  of 
balancing  more  delicate  and  wonderful  than  those  of  any 
human  equilibrist. 

We  shall  hereafter  see  that  even  if  the  aeroplanes  experi- 
mented with  had  been  provided  with  adequate  motors, 
as  they  were  not,  this  difficulty  in  maintaining  a  proper 
equilibrium  with  fixed  surfaces  is  probably  sufficient  to 
account  for  most  of  the  failures  of  experiments  upon  a 
practical  scale  with  that  form  of  apparatus,  and  for  their 
abandonment  by  their  designers,  a  brief  trial  having  proba- 
bly satisfied  them  that  aside  from  the  question  of  a  motive 
power,  which  they  were  confessedly  unable  to  solve,  they 
were  not  yet  masters  of  such  reasonable  stability  and  com 
mand  over  their  apparatus,  as  to  warrant  them  in  proceed- 
ing further.  Now  that  the  all-important  question  of  a  light 
motor  seems  to  be  in  a  fair  way  of  being  solved  through 
the  achievements  of  Mr.  Maxim,  M.  Tronve,  and  others 
who  are  known  to  be  laboring  in  the  same  direction,  the 
question  of  the  equilibrium  of  aeroplanes  increases  in 
relative  importance,  and  warrants  making  this  somewhat 
prominent  in  criticising  past  experiments  and  proposals. 
For  this  and  other  reasons,  we  shall  pass  in  review  a 
number  of  mere  designs  as  well  as  forms  of  apparatus  which 
was  actually  subjected  to  the  test  of  experiment,  and  en- 
deavor to  inquire  into  the  causes  of  failure. 

Failures,  it  has  been  said,  are  almost  as  instructive  as 
successes,  as  intending  to  remove,  if  we  can  understand 
the  cau'se,  at  least  one  of  the  difficulties  in  the  way.  and 
the  reader  will  probably  agree  that  there  has  been  hitherto 
no  lack  of  failures  in  aerial  experiments. 

There  probably  have  been  in  all  ages  of  the  world  men, 
whose  imaginations  were  fired  by  the  sight  of  the  soaring 
birds,  and  some  who  tried  to  imitate  them.  In  early  times 
mechanical  and  mathematical  knowledge  was  too  crude 
to  render  such  experiments  numerous,  and  before  the  in- 
vention and  diffusion  of  printing,  even  the  records  of  such 
failures  would  generally  perish  ;  but  a  few  legends  have 
come  down  to  us  in  abbreviated  shape,  which  indicate 
that  some  then  celebrated  attempts  and  failures  had  taken 
place.  No  great  faith  can  be  attached  to  these  legends, 
yet  some  ot  them  are  curious,  if  considered  as  the  relation 
of  attempts  to  sail  upon  the  wind  like  soaring  birds  with 
rigid  fixed  surfaces. 

Passing  over  as  too  scanty  of  record  the  myths  of  an- 
tiquity, perhaps  the  earliest  legend  of  an  experiment  which 
we  may  fairly  suppose  to  have  been  tried  with  an  aero- 
plane is  stated  to  be  found  in  the  somewhat  fabulous 
chronicles  of  Britain.*  wherein  it  is  related  that  King  Bla- 
dud,  the  father  of  King  Lear,  who  is  supposed  to  have 
reigned  in  Britain  about  the  time  of  the  founding  of 
Rome,  caused   to  be  built  an   apparatus  with  which   he 


♦  Beschcrelle,  Histoirc.dcs  Ballons,  1853. 


sailed  in  the  air  above  his  chief  city  o(  Trinovante,  but 

that,  losing  his  balance,  he  fell  upon  a  temple  and  was 
killed.  This  is  about  all  there  is  of  the  legend,  and  as  even 
that  concerning  King  Lear,  which  Shakespeare  worked  up 
into  his  tragedy,  has  been  suspected  of  being  a  myth,  it  is 
difficult  to  comment  intelligently  upon  such  a  tradition  ; 
yet  it  is  not  impossible  that  King  lUadud  (who  was  reput- 
ed to  be  a  wizard,  as  were  all  investigators  in  ancient 
times),  should  have  attempted  to  imitate  the  ways  of  the 
eagle  in  the  air,  and  should  have  succeeded  in  being  raised 
by  the  wind,  when,  for  lack  of  the  balancing  science  of  the 
bird,  he  should  have  lost  his  equilibrium,  and  with  a  shear, 
a  plunge,  or  a  wliirl  have  come  in  disaster  to  the  ground. 

A  better  authenticated  legend  seems  to  be  that  of  Simon 
the  Mai^ician,  who,  in  the  thirteenth  year  of  the  reign  of 
the  Emperor  Nero  (about  67  a.d.),  undertook  to  rise  tow- 
ard heaven  like  a  bird  in  the  i)resence  of  everybody.*  The 
legend  relates  that  "  tiie  people  assembled  to  view  so 
extraordinary  a  ])henomenon  and  Simon  rose  into  the  air 
throiti;/!  tlie  assistance  of  t/ie  demons  in  the  presence  of 
an  enormous  crowd.  But  that  St.  Peter,  hai  ing  offered 
up  a  prayer,  the  action  of  the  demons  ceased,  and  the 
magician  was  crushed  in  the  fall  and   perished  instantly." 

"  It  seems,  therefore,  certain"  (adds  M.  de  Graffii^ny) 
"  from  this  tale,  which  has  come  down  to  us  without  any 
material  alteration,  that  even  in  that  barbarous  age  a  man 
succeeded  in  rising  into  the  air  from  the  earth  by  some 
means  which  have  unfortunately  remained  unknown." 

The  writer  has  seen  the  feat  performed  by  soaring  birds 
many  times.  He  has  seen  a  gull,  standing  upon  a  pile- 
head  within  20  ft.  of  him,  float  up  into  the  air  without 
flapping,  by  simply  facing  the  wind,  opening  his  wings  to 
their  full  extent,  and  keeping  them  rigidly  extended  to  a 
sea  bree/.e  blowing  at  the  rale  of  14.40  measured  miles  per 
hour.  The  gull  rose  vertically  about  2^  ft.  above  the 
pile-head,  then  drifted  back  about  5  ft. ,  still  rising  slightly, 
when  he  altered  by  a  trifle  his  angle  of  incidence,  ad- 
vanced against  the  wind,  losing  a  little  height,  and  was 
thenceforth  in  full  soaring  activity.  Many  other  writers 
have  seen  the  same  kind  of  performance,  including  the  still 
more  difficult  feat  seen  by  M.  Jl/oui//ard,f  who  observed 
in  Africa  an  eagle  spring  from  the  top  of  an  ash-tree, 
and  without  a  single  flap  first  descend  from  7  to  10  ft., 
going  against  the  wind,  and  upon  this  freshening  to  a 
squall,  rise  directly  and  slowly  some  300  ft.  into  the  air, 
while  advancing  against  the  wind  some  150  ft.  at  the 
same  time. 

The  reader  may  be  further  interested  by  the  account  of 
a  somewhat  similar  feat,  published  in  L' Acronaute  of  Oc- 
tober, 1890,  by  Mr.  Charles  Weyher,  and  which  he  de- 
scribes as  follows  : 

"  One  day  when  f  was  close  to  the  Aqueduct  of  Buc,  and  the 
wind  was  blowing  strongly  down  Ihe  valley,  and  therefore  at 
ri^ht  angles  to  the  aqueduct,  I  saw  a  sparrow  hawk  come  out 
of  a  hole  marked  A  (tig.  36)  on  the  sketch, J  near  the  top,  and 
on  the  leeward  side. 

"  The  bird  left  his  hole  and  dove  downward,  his  wings 
scarcely  opened,  and  thus  reached  like  a  dart  a  point  about  the 
center  of  the  opening  of  one  of  the  arches.  At  this  moment, 
when  at  B,  he  stretched  his  wings  wide  open  and  began  circling, 
continued  his  orbits,  drifting  with  the  wind,  until  he  attained 
an  elevation  of  800  to  1,000  ft.  At  this  elevation,  or  the  point 
C,  the  sparrow  hawk  folded  his  wings  almost  completely  and 
dove  forward  again  upon  a  steep  inclination,  making  use  of  the 
height  gained  to  recover  against  the  wind  the  distance  which 
he  had  drifted,  and  to  regain  his  hole,  into  which  he  entered 
gently,  by  simply  opening  his  wings  wide  when  within  7  to  10 
ft.  of  the  wall. 

"  It  is  wel!  to  observe  that  the  bird  in  taking  this  journey, 
both  going  and  coming  back,  expended  no  muscular  work 
whatever,  save  the  utterly  inappreciable  exertion  of  opening  and 
folding  up  his  wings  twice." 

The  legend  of  Simon  the  Magician,  which  has  led  to 
the  above  digression,  is  clearly  of  Christian  origin,  as  evi- 
denced by  the  intervention  of  St.  Peter,  who  is  supposed 
to  have  been  martyred  in  Rome  about  A  D.  64.  It  is  not 
known  to  be  confirmed  by  any  Roman  record,  such  records 
having  been  largely  destroyed  during  the  dark  ages  ;  but 


*  Gmfficny.  I..T  Navigation  Aericnnc, 
t  Moiiillard,  L'Enipire  do  I'Aif,  1881, 
X  See  following'^page  for  this  sketch. 
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if  the  tradition  be  founded  upon  a  fact,  we  may  suppose 
S//iiOii,  after  some  preliminary  trials,  to  fiave  attempted  to 
imitate,  with  a  fixed  aeroplane,  in  public  some  of  the  evolu- 
tions of  a  soaring  bird,  and  being  unable  to  perform  skill- 
fully the  necessary  mancsuvres,  to  have  lost  his  equilibrium 
and  his  life. 

There  is  another  monkish  tradition  of  the  eleventh  cen- 
tury concerning  Oliver  of  Malmesbury,  who  in  some  of 
the  accounts  is  styled  "  Elmerus  de  Malemaria,"  and  who 
was  an  English  Benedictine  monk,  said  to  have  been  a  deep 
student  of  mathematics  and  of  astrology,  thereby  earn- 
ing the  reputation  of  a  wizard.     The  legend  relates  *  that 


Fig.  36.— the  SPARROW-HAWK'S  EXCURSION. 

"  having  manufactured  some  wings,  modeled  after  the  de- 
scription that  Ovid  has  given  of  those  of  Dcdalus,  and  hav- 
ing fastened  them  to  his  hands,  he  sprang  from  the  top  of  a 
tower  agamst  the  wind.  He  succeeded  in  sailing  a  dis- 
tance of  125  paces  ;  but  either  through  the  impetuosity  or 
whirling  of  the  wind,  or  through  nervousness  resulting 
from  his  audacious  enterprise,  he  fell  to  the  earth  and 
broke  his  legs.  Henceforth  he  dragged  a  miserable,  lan- 
guishing existence  (he  died  in  1060),  attributing  his  mis- 
fortune to  his  having  failed  to  attach  a  tail  to  his  feet." 

Commentators  have  generally  made  merry  over  this  last 
remark,  but  in  point  of  fact  it  was  proljably  pretty  near 
the  truth.  To  perforin  the  manrjeuvre  described,  of  gliding 
downward  against  the  breeze,  utilizing  both  gravity  and 
the  wind.  Oliver  of  Malmcsbury  must  have  employed  an 
apparatus  somewhat  resembling  the  attitude  of  a  gliding 
bird,  but  being  unable  to  balance  himself  fore  and  aft,  as 
does  the  bird  by  slight  movements  of  his  wings,  head  and 
legs,  he  would  have  needed  even  an  ampler  tail  than  the 

♦  iicscherelle,  Histoire  des  Ballon^. 


bird  spreads  on  such  occasions  in  order  to  maintain  his 
equilibrium.  He  would  have  tailed  of  true  flight  in  any 
event,  but  he  might  have  come  down  in  safety. 

A  more  explicit  tradition  of  the  same  kind  comes  from 
Constantinople,  where,  under  the  reign  of  the  Emperor 
Manuel  Cotniienus,  probably  about  the  year  1178,  a  Sara- 
cen (reputed  to  be  a  magician  of  course),  whose  name  is 
not  given,  undertook  to  sail  into  the  air  from  the  top  of  the 
tower  of  the  Hippodrome  in  the   presence  of  the  Emperor. 

The  quaint  description  of  this  attempt,  as  taken  from 
the  history  of  Constantinople  by  Cousin,  and  given  both 
by  Grajfigny  and  by  Bescherelle,  so  clearly  describes  an 
aeroplane  as  distinguished  from  movable  wings,  and  so 
well  indicates  the  difficulty  of  obtaining  and  maintaining  a 
proper  balance  with  such  an  apparatus,  that  it  is  worth 
quoting  : 

"He  stood  upright,  cloihed  in  a  white  robe,  very  long  and  very 
wide,  whose  folds,  stiffened  by  willow  wands,  were  to  serve  as 
sails  to  receive  the  wind.  All  the  specialors  kept  their  eyes  in- 
tently fixed  upon  him,  and  many  cried,  '  Fly,  .fly,  O  Saracen  ! 
do  not  keep  us  so  long  in  suspense  while  thou  an  weighing  the 
wind  !' — i.e.,  adjusting  the  angle  of  incidence  and  the  equilib- 
rium of  the  machine. 

"  The  Emperor,  who  was  present,  then  attempted  to  dissuade 
him  from  this  vain  and  dangerous  enterprise.  The  Sultan  of 
Turkey  in  Asia,  who  was  then  on  a  visit  to  Constantinople, 
and  who  was  also  present  at  this  experiment,  halted  between 
dread  and  hope,  wishing  on  the  one  hand  (or  the  Saracen's  suc- 
cess, and  apprehending  on  the  other  that  he  should  shamefully 
perish.  The  Saracen  kept  extending  his  arms  to  latch  the  unnJ. 
At  last,  when  he  deemed  it  favorable,  he  rose  into  the  air  Hie 
a  bird  ;  but  his  flight  was  as  unfortunate  as  that  of  Icarus,  for 
the  weight  of  his  body  having  more  power  to  draw  him  down- 
ward than  his  artificial  wings  had  to  sustain  him,  he  fell  and 
broke  his  bones,  and  such  was  his  misfortune  that  instead  of 
sympathy  there  was  only  merriment  over  his  misadventure." 

This  account  seems  to  be  given  with  such  circumstance 
as  to  preclude  the  idea  that  it  is  merely  the  idle  tale  of 
some  lover  of  the  marvelous.  We  may,  therefore,  fairly 
seek  to  draw  some  inferences  therefrom,  which  have  not 
been  heretofore  mentioned  by  other  writers.  The  first  is 
that  the  apparatus  was  some  form  of  aeroplane,  because  it 
is  likened  to  a  robe  instead  of  a  pair  of  wings,  and  also 
because  no  mention  whatever  is  made  of  any  flapping 
action.  The  only  active  exertion  described  on  the  part  of 
the  operator  is  that  of  the  adjustment  of  the  apparatus  to 
the  prevailing  wind,  implying  that  it  was  so  adjustable 
that  the  angle  of  incidence  might  be  regulated  to  obtain 
an  ascending  effect,  and  the  center  of  pressure  be  brought 
to  coincide  with  the  center  of  pressure  to  produce  fore  and 
aft  equilibrium.  The  second  inference  is  that  the  force  of 
the  wind  was  the  only  motive  power  relied  upon,  and  that 
the  apparatus  was  not  blown  away,  but  rose  upon  the 
wind  like  the  gull  which  has  been  already  described. 
This  being  possibly  an  instance  of  that  mysterious 
phenomenon  of  "  Aspiration"  which  was  alluded  to  at 
the  begmning  of  this  account  of  "  Progress  in  Flying  Ma- 
chines," and  which  will  be  found  further  exemplified  when 
an  account  is  given  of  the  various  experiments  of  Captain 
Le  Bris.  The  third  inference  is  that  the  defect  lay  in  the 
maintenance  of  the  equilibrium.  That  the  apparatus 
started  off  properly  balanced,  but  that  so  soon  as  a  change 
occurred  in  the  conditions,  perhaps  an  erroneous  manauvre 
on  the  part  of  the  Saracen,  or  perhaps  a  gust  of  wind  on 
one  side,  the  aeroplane  lost  its  balance,  and  disaster 
ensued. 

Only  brief  allusion  need  be  made  in  this  discussion  to 
the  writings  of  Koger  Bacon,  the  eminent  philosopher  of 
the  thirteenth  century  (1214-94).  He  seems  to  have 
prophesied  both  the  balloon  and  the  flying  machine,  but 
not  to  have  tried  or  related  any  experiments.  His  writ- 
ings will  be  found  noticed  in  some  of  the  encyclop;edias, 
and  in  Wise's  "  History  and  Practice  of  Aeronautics,"  the 
latter  book  containing,  moreover,  references  to  the  tradi- 
tions which  have  here  been  mentioned,  as  well  as  to  others 
which  have  been  omitted. 

One  of  the  most  celebrated  traditions  of  partial  success 
with  a  flying  machine  refers  to/.  B.  Dante,  an  Italian 
mathematician  of  Perugia,  who  toward  the  end  of  the  four- 
teenth century  seems  to  have  succeeded  in  cons  ructing  a 
set  of  artificial  wings  with  >vhich  he  sailed  over  the  neigh- 
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boring  lake  of  Trasiniene.*  We  have  no  description  of  the 
apparatus,  but  this  was  presumably  an  aeroplane,  soaring 
upon  the  wind,  for  we  have  seen  abundantly  that  all  ex- 
periments have  failed  with  flapping  wings,  man  not  hav- 
ing the  strenglli  re(iiiired  to  vil)rale  with  sufTicient  rapidity 
a  surface  sufiicicnt  to  carry  his  weight  in  the  air.  Moreover, 
there  would  lie  a  stronger  and  steadier  wind  over  a  lake  than 
over  the  land,  and  the  selection  of  a  sheet  of  water  to  ex- 
periment over  was  very  happy,  as  it  would  furnish  a  yield- 
ing bed  to  fall  into  if  anything  went  wrong,  as  is  pretty 
certain  to  happen  upon  thetirst  trials.  A  similar  selection 
has  been  recommended  by  D' F.stcriio  and  by  Motiittard, 
and  cannot  be  too  strongly  urged  upon  any  future  inventor 
who  desires  to  make  similar  experiments.  With  adequate 
extent  of  surfaces,  and  (if  he  goes  u|)  at  all)  some  prudence 
as  to  the  height  to  which  he  allows  the  wind  to  carry  him, 
he  can  thus  acquire  some  insight  into  the  science  of  the 


not  blow  with  the  requisite  speed  every  day,  and  he  knew 
of  no  sufficiently  light  motor  to  take  its  place,  the  use  of  a 
soaring  machine  would  be  very  limited  ;  but  it  is  very 
unfortunate  th.it  we  should  have  no  description  of  the  ma- 
chine and  its  mode  of  operation. 

(ro    BE   CONTINUED.) 


THE  CRUISER  "NEWARK." 

The  accompanying  illustration  is  from  a  photograph  of 
the  Ne7vark,  one  of  the  first  of  the  large  cruisers  ordered 
for  the  Navy,  and  the  first  entirely  designed  by  the  Depart- 
ment. The  general  appearance  of  the  ship,  the  number 
of  masts,  etc.,  are  shown  by  the  engraving. 

The  Newark  was  built  at  the  Cramp  yards,  in  Philadel- 
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birds,  with  no  greater  danger  than  that  of  numerous  duck- 
ings. 

Whether  Dante  grew  overbold  with  some  preliminary 
successes,  or  whether  he  was  impatient  to  display  his 
achievement  before  his  fellow-citizens  and  his  sovereign, 
he  attempted  to  repeat  the  feat  in  Perugia,  on  the  occa- 
sion of  the  marriage  of  Biu-tholoinciu  .■Uviano^\\\\  the  sis- 
ter of  Jean  Paul  Baglioni.  Starting  from  the  top  of  the 
highest  tower  in  the  city  of  Perugia,  he  sailed  across  the 
public  square  and  balanced  himself  for  a  long  lime  in  the 
air,  amid  the  acclamations  of  the  multitude.  Unfortu- 
nately the  iron  forging  which  managed  his  left  wing  sud- 
denly broke,  so  that  he  fell  upon  Notre  Dame  Church  and 
had  one  leg  broken.  Upon  his  recovery  he  seems  to  have 
given  up  further  experiment,  but  went  to  teach  mathe- 
matics at  Venice,  where  he  died  of  a  fever  before  he  had 
reached  forty  years  of  age. 

Granting  the  tradition  to  be  true,  the  apparatus  used  by 
Dante  must  have  been  more  manageable  than  any  of  its 
predecessors,  for  the  accident  is  said  to  have  been  due  to 
a  breakage  instead  of  a  loss  of  balance.  The  latter,  how- 
ever, must  have  been  still  deficient,  or  Dante  would  have 
renewed  his  experiments  with  a  stronger  forging.  He 
may   have    reasoned,    moreover,    that   as   the  wind  does 


*  Tissandier,  La  Navigation  Aerienne.     Bescherelle,  Histoire  des  Ballons. 


phia,  and  was  launched  in  March,  1891.  She  is  a  steel 
cruiser  with  twin  screws,  and  her  principal  dimensions 
are  :  Length  over  all,  329  ft.  ;  length  on  load  water-line, 
310  ft.  ;  mokled  breadth,  49  ft.  ;  extreme  breadth,  49.14 
It.  ;  depth  from  flat  keel  plates  to  under  side  of  spar-deck, 
31.80  ft.  ;  mean  draft,  18  825  ft.  ;  displacement  to  load 
water-line,  4,083  tons  ;  tons  per  inch  at  load  water-line, 
24  96  ;  area  of  load  water-plane,  10,481  sq.  ft.  ;  area  of 
immersed  midship  section,  S07.23  sq.  ft. 

The  battery  consists  of  ten  6-in.  rifled  cannon  mounted 
on  central  pivot  carriages.  None  of  these  guns  are 
mounted  on  the  forecastle  or  poop-deck,  but  are  carried 
underneath  each  of  these  decks.  There  is  also  a  heavy 
secondary  battery  of  rapid-fire  and  machine  guns. 

The  motive  power  is  furnished  by  two  triple-expansion 
engines,  one  to  each  screw,  having  cylinders  34  in.,  48  in. 
and  76  in.  in  diameter  and  40  in.  stroke.  There  are  four 
boilers  13  ft.  6  in.  in  diameter  and  19  ft.  6  in.  long,  in- 
tended to  carry  a  working  pressure  of  160  lbs.  The  en- 
gines work  up  to  about  6,000  HP.  with  natural  draft  and 
8,500  H.P.  with  forced  draft.  The  ship  has  made  over 
19  knots  an  hour. 

The  Newark  has  seen  some  sea  service  ;  she  is  at  pres- 
ent in  the  Atlantic  Squadron,  and  is  cruising  among  the 
West  Indies.  She  is  one  of  the  inost  symmetrical  vessels 
in  the  Navy  in  appearance. 
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THREE  RAIL  TURNOUTS  FOR  DOUBLE-GAUGE 
TRACKS. 


By  James  K.  Geddes,  C.E. 


(Copyright,  1892,  by  M.  N.  Forney.) 


(Contimted /rotn  fage  226.) 


TURNOUTS    FROM   THE   OUTSIDE   OF  CURVES. 

As  with  turnouts  from  the  inside  of  curves,  we  will  con- 
sider the  subject  as  coming  under  two  cases. 

CASE  I. 

Under  this  head  we  will  consider  the  case  where  the 
main  track  curve  is  to  the  right,  with  the  turnout  curve  to 


/: 
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Sin.lNCO--,  ^x(^  +  y?'-i<^) 

But  the  sin.  \  N  C  O  \%  equal  to  the  sin.  P  C  M\n  the 
right-angled  triangle  M  C  P,  where  P M  \%  equal  to  the 
half  chord  of  the  throw-rail,  and  from  trigonometry, 

P  AT  =  RX  sin.  P  C  M.  (21) 

Example  :  Given  the  radius  of  main  track,  R  =  955.37. 

the  radius  of  turnout  track  R'  =  716.78,  and  the  throw 

I  d  =  $  in.  =  0.417   ft.,   to   find   the   length   of  chord   of 

throw-rail  P  H. 

Here 
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the  left,  with  the  third  rail  on  the  right  of  the  center,  as 
shown  in  fig.  19. 

LENGTH   OF  THROW-RAILS. 

In  fig.  17  let  ///"represent  the  center  line  of  main  track 
and  //A' the  center  line  of  turnout  curve,  R  the  radius  of 
main  track,  R'  the  radius  of  the  turnout  curve,  and  assume 
N  P  =  \  d  ^%  the  throw.  The  trapezoid  B  N  P  C  is 
equivali.nt  to  the  triangles  B  N  S  and  P  O  Cand  the  par- 
allelogram  A'  P   S   O.      Subtracting   the   parallelogram 


R  =  955.370  ar.  comp T. .  7.0198284 

/?  +  /?'— i^=  1671.733  ar.  comp.  6.7768331 

Extracting  sq.  root 2)15.9699840 

Sin.  -i  A^  C  C  =  0°  33'  13" 7.9849920 

Then  in  the  right-angled  triangle  M  C  P, 

R  =  955-37 2  9801716 

PC  M  =  0°  33'  13" sin.  7.9849920 

P  M  —  i^.lli^  =  9'  2j" 0.9651636 

whence  P  H  =  18'  si". 


\       'Jiz\ 

///          ^'i  ^° 

m 

R  .  fi' 

1 

N  P  S  O,  we  have  the  oblique  triangle  B  N  C,  fig.  iS 
where  the  side  B  N  =  R.  N  C  =  R  a.n(\  B  C  =  R  +  R'  - 
4  d. 


Let  j- 


R'  +  (R  +  R'  -id)  +  R 


Then'from  trigonometry, 


The  length  of  the  arc  // P  may  be  found  in  the  manner 
described  in  Eq.  8. 

To  find  the  frog  angles  D  A  E  ^  G  A  !•',  fig.  19,  of  the 
first  frog,  given  the  radius  of  main  track  =  A',  the  radius 
of  a  turnout  track  =  K ,  the  standard  gauge  =  ,<,''  and  the 
narrow  gauge  =  g . 

In  the  case  of  a  turnout  from  the  outside  of  a  curve  in 
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different  directions,  the  frog  angle  is  equal  to  the  sum  of 

the  two  central  angles. 

Thus  the  angle  C  A  C  =  A  II  C,  also  the  angle  C .1  G 


angle  B  A  O  and  subtracting  which  from  180°,  we  have 
the  frog  angle  D  .1  E. 

In  the  triangle  11  A  C  we  have  the  side  B  A  =  R'  -^  \g. 


% 

vV                     F'4.  2< 

3                                                                                  1 

R    ,    f)  ' 

=  C  A  N  +  HA  G  and  the  angle  AIIC=CAff  + 
H  C  A,  from  which  the  angle  //  C  A  =  H  A  G. 

Likewise  the  angle  B  A  !•'  =  B  HA,  also  the  angle 
BA  F  =  BAH  +  H  A  F  a.nd  the  angle  B  H  A  =  B  AH 


A   C  =  R  Jr  \  g  ^Vi^  B  C  =  R  +  R'  to   find   the  angle 
BA  C. 

Let         s  =  (^  +  -^')  +  (-^  +  i^)  +  (^'  +  i.g) 


/ 

^ 

// 

■      y' 

- 

\"-         ^^ 

^, 

0  y 

/ 

/' 

/^ 

^-^CN^~ 

\\ 

/ 

' 

/ 

A 

/ 

f'J      ^2 

^ 

j^^ 

K 

1    \ 

a 

1 

I 
1 

1 

R 

.R'         ^ 

c 

^3. 

fi 

1 

1-  \ 

■^  H  B  A,  from  which  the  angle  H  B  A  =  //'y/  ^.     The  Then  from  trigonometry, 

angles//C.4  + ///j^  =//^  G^  4- //^i^  and  the  angles  [  — 

HAG  +  HAF=GAF=DAE.  \  Sin.  i  B  A  C=  i/ ^ 

For  convenience  of  calculation,  we  may  at  once  find  the  I         '  '  ' 


(R  +  ^g)]  {s-{R  +ig)] 


{R  +ig)  (R'  +  ig) 


(22) 
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ExavipU :  Given  the  radius  of  the  main  track,  R  = 
2864.93,  the  radius  of  the  turnout  R  =  763.84,  and  the 
standard  gau^e  ,5^  =  4  ft.  Si  in.  =  4-7°!^  'o  fi"d  the  frog 
angle  D  .1  E,  fig.  19  : 

^-(2S64.93+763.84)+(2864-93+2.354)+(763-S4+2-354)_^^^^_^„^ 
2 

s  —  (R   +  i  ^1  =  763-840 2,8830024 

.J  -  (A"  +  -i  .iT)  =  2864.930   3.4571 141 

R  Jr  \g=  2867.284  ar.  comp 6.5425292 

A'  +  \\ir  =  766.194  ar.  comp 7. 1 1  56612 

Extracting  sq.  root 2)  1 9  9983069 

.J  .5 /4  C  =  86°  25' 25" sin.  9.9991534 

whence  B  A   C=  172°  5°'  5°"  and  /)  ^  .£:  =  i8o°-l72° 
50'  50"  =  7°  09   10  ,  the  angle  required. 

To  find  the  frog  angle  D  A  E,  hg.  20.  of  the  second  frog, 
given  the  radius  of  the  main  track  =  R,  the  radius  of  the 
turnout  =  A",  the  standard  gauge  =  g,  and  the  narrow 
gauge  =  g . 

In  the  triangle  B  A  C  there  are  given  the  side  B  A  =  R' 
-  kg  +  £  '-'i  C=  R  +  i  jr  and  /.'  C  =  A"  +  R' ■ 

Letting 

fA-  +  R)  +  (R  +  \g)  +  {R-±g+g;) 

^  = 2 ~ 

from  trigonometry, 

snt.  iBAC-y       ^ye  +  ^^^)(^.  _j.  +  ^^y-  (-3.) 

Example  :  Given  the  radius  of  main  track,  R  =  2864.93, 
the  radius  of  the  turnout  R'  =  763.84,  the  standard  gauge 


Exatnple :  Given  the  radius  of  the  main  track,  .A"  = 
2864.93,  the  radius  of  the  turnout  A"  =  763.84,  the  stand- 
ard gauge^  =  4  ft.  8^  in.  —  4.708,  and  the  narrow  gauge 
^'  =  3  ft.,  to  find  the  irog  angle  D  A  E,  fig.  21  : 

_  (2864^93  +  763.64)  -f  (2864  93  -f  2.354  —  3  00)  +  (763. S4  +  J.354)  _        g^ 

s  -  (R  +  i  g  -  g')''=^  765.340...  2.8838544 

s  -  {R'  +  ig)  =  2863.430 3-4568865 

R  +  ^  g  —  g  =  2864.284  ar.  comp.  6.5429840 

A'  +  i]?-  =  766  T94  ar.  comp.    .    ..  7.1  156612 

E.xtracting  sq.  root 2)19.9993861 

i  B  A  C=  87°  50'  45" sin.  9.9996930 

whence  the  angle  B  A  C  =  175°  41'  30"  and  the  angle 
D  A  E  =  180°  —  175°  41'  30"  =  4°  18'  30",  the  required 
answer. 

CASE   11. 

We  will  now  consider  the  case  where  the  main  track 
curve  IS  to  the  right,  with  the  turnout  curve  to  the  left, 
with  the  third  rail  on  the  left  of  the  center,  as  shown  in 
fig.  22. 

In  a  similar  manner  to  that  employed  in  Case  I.,  it  may 
be  shown  that  the  frog  angle  D  A  E  =  A  B  C  +  yl  C  B, 
and  also,  as  in  this  case,  for  convenience,  we  at  once  cal- 
culate the  angle  7!  A  C'and  find  D  A  E  =  180°  —  B  A  C. 

To  find  the  first  frog  angle  DAE,  fig.  22,  given  the 
radius  of  the  main  track  =  A",  the  radius  of  the  turnout 
curve  =  A",  and  the  standard  gauge  =  g. 

In  the  triangle  B  A  C  there  are  given  B  A  =  R  +  i  g, 
A  C  =  R  +  ig  and  B  C  =  R  +  R,  to  find  the  angle 
B  A  C. 


^  =  4  ft.  8i  in.  =  4.708,  and  the  narrow  gauge _^  =  3  ft., 
to  find  the  frog  angle  DAE,  fig.  20  : 

_  (2864  93  +  763.84)  +  (2864.93  -I-  2.354)  +  (763.84  —  2.354  +  3  °°)  „  36,0.270 

J  _  (/?  4.  ^  §■)  -  762'.986 2.8825166 

s  -(R  -  \'g  +  _«-■)  =  2865.784.  .  .  34572434 

R  ^  \  g  =  2867.284  ar.  comp 6.5425292 

R-  —\  o  +  _o-'  =  764.486  ar.  comp. .         7.1166305 

Extracting  sq   root 2)19.9989197 

\  B  A  C  ='iT  o8'  34  ■ sill.         9.999459S 

whence  the  angle  B  A  C=  174"  17'  oS"  and  the  angle 
DAE=  180^  -  174°  17'  08-  =  5°  42  52",  the  required 
answer. 

To  find  the  frog  angle  D  A  E.  fig.  21,  of  the  third  or 
double-pointed  Irog,  given  the  radius  of  the  main  track  = 
R,  the  radius  of  the  turnout  =  R  ,  the  standard  gauge  = 
g,  and  the  narrow  gauge  =  g. 

In  the  triangle  BA  C  we  have  the  side  B  A  =  R'  +  i  g, 
A  C=  R  +  ig  -  g,  a.nd  B  C=  R  +  R'. 

,      .             (RJrR')+(7i  +  ig-  g')  +  (R'  +  i  g) 
Letting  -f  =  ^ 2 

we  have  from  trigonometry 

<:/«  in  AC-  ,/l'-(^+i-^--^'^^  \s-(R'+ig)] .  ,  . 
Sin.  iBAC-Y  iR  +  ig-o'^  ^R'  +  ig)  ^  ^> 


Since  these  sides  are  the  same  as  in  Eq  22,  the  angles 
must  also  be  equal,  and  therefore  the  angle  />'  A  C  may  be 
found  by  the  same  equation — viz.: 


-W- 


{s-(R  +  ig)]  [s-{R+ig)] 


to 


g) 


Sin.  iBAC=y   Ur^iYuR  +  ig) 

To  find  the  second  frog  angle  D  A  E.  fig.  23,  given  the 
radius  of  the  main  track  =  R,  the  radius  of  the  turnout 
=  R'.  the  standard  gauge  =  g,  and  the  narrow  gauge 
=  ^' . 

In  the  triangle  B  A  C  there  are  given  the  side  /.'  .•/  = 
R-  j^  ^  o,  A   C  =  A*  —  i  .?+.?■■.  and  B  C  =  R  +  R', 
find  the  angle  B  A  C. 

(R  +  R'}  +  (R  -  i  g  +  .^'')  +  (A"  -f  i 
Letting  i'  = :, 

we  have  from  trigonometry, 

.S,n.U'AC=y ^_^g^g)(^R'  +  ,g)  ^-5) 

Example .-  Given  the  radius  of  the  main  track  R  = 
2864  93,  the  radius  of  the  turnout  R'  =  763  ^4.  the  stand- 
ard gauges  =  4  ft.  8*  in.  =  4-7o8,  and  the  narrow  gauge 
g'  =  3  ft.,  to  find  the  frog  angle  D  A  E,  fig.  23  : 

_  (2864.93  +  763-84)  +  (2864.93  —  2-354  -I-  3-°°)  +  (7''3-84  +  2.3S4)  ^  3630.270 
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J  -  (^  -  i  .r  +  C)  =  761.694. . .       2.8834877 
•f  -  (^  +  1  ^)  =  2864.076 3.4569845 

A"  —  i  ^  +  g  =  2865.576  ar.  comp.  6.5427881 

Ji'  +  i  .C  =  766.194  ar.  comp 7. 1 1 566 12 

Extracting  sq.  root 2)19.9989215 

J  .5  ^  C  =  87°  08  43" siH.  9.9994607 

whence  the  angle  /?  .-/  C=  174°  17'  26"  and  the  angle 
/>.!£=  180"  —  174°  17'  26"  =  5°  42'  34",  the  angle  re- 
quired. 

To  find  the  third  or  double-pointed  frog  angle  D  A  K, 
fig.  24,  given  the  radius  of  the  main  track  =  R,  the  radius 
of  the  turnout  =  A' .  the  standard  gauge  =  t^,  and  the 
narrow  gauge  =  g  . 

In  the  triangle  B  A  C,  we  have  given  the  side  />'  A  = 
A"  j^  ^g  -  g\  A  C=/i  -^-  ig.  and  B  C=  K  +  R\ 

Lg,  ^  ^  (/?  +  R)Jf.  (R  ^\g)  +  (Ji'  '+  ig  -  g') 

2 


Pennsylvania,  having  very  heavy  grades  and  sharp  curves. 

The  entire  weight  of  the  engine  is  carried  on  12 
driving-wheels  arranged  in  two  groups  of  si.t.  each  group 
with  its  cylinders  working  in  a  separate  frame  and  form- 
ing a  truck  or  bogie.  It  differs  from  the  Fairlie  double- 
bogie  engine  in  having  a  boiler  of  the  ordinary  form,  and 
rather  resembles  the  double-truck  engines  which  were 
built  by  the  late  William  Mason  at  Taunton  several  years 
ago. 

Each  truck  has  four  cylinders,  the  engine  being  a  com- 
pound of  the  Vauclain  type.  Steam  is  carried  to  the  rear 
cylinders  by  a  steam-pipe  under  the  running-board.  Water 
is  carried  in  two  side  tanks  and  in  a  tank  on  the  rear  end 
of  the  frame.  The  engine  is  of  the  standara  4  ft.  S^  in. 
gauge. 

The  boiler  is  50  in.  diameterof  barrel,  and  has  167  tubes 
2  in.  in  diameter  and  12  ft.  long.  The  fire-box  is  66  in. 
long  and  47;:s  in.  wide  inside,  the  depth  being  59^4  in.  at 
the  front  end  and  40  in.  at  the  back. 


DOUBLE-TRUCK   COMPOUND   LOCOMOTIVt:   BY   THE   BALDWIN   LOCOMOTIVE   WORKS. 


Then  from  trigonometry' 


Example :  Given  the  radius  of  the  main  track,  R  = 
2864.93,  the  radius  of  the  turnout  R'  —  763.84,  the  stand- 
ard gauge  ,§■  =  4  ft.  8i  in.  =  4  708,  and  the  narrow  gauge 
g  =  3  it.,  to  find  the  frog  angle  D  A  E,  fig.  24  : 

^  _  (^8<i4-9.-i  +  763  84I  -{■  (2864.93  -I-  ^iU)  +  (T63.84  +  '-354  -  3-°o>_  3629.624 
J  —  {.^   -f   i^)   =  762.340 2.8821487 

s  —  (R'  +  \g  —  g)  =  2866.430. .  3.4573414 

R  +  i  g  =  2867.284  ar.  comp 6.5425292 

R'  +  ig  —  g  =  763.194  ar.  comp.  7.1173650 

Extracting  sq.  root 2)19.9993843 

\  B  A  C  =  87°  50'  34" sin.  9.9996921 

whence  the  angle  B  A  C  :=  175°  41'  08' and  the  angle 
D  A  E  =  180°  -  175°  51'  08"  =  4"  18'  52  ',  the  answer  re- 
quired. 

(TO   BE   CONCLUDED.) 


A  DOUBLE  TRUCK  COMPOUND  LOCOMOTIVE. 


The  accompanying  illustration  is  from  a  photograph  of 
a  locomotive  of  exceptional  type,  recently  built  by  the 
Baldwin  Locomotive  Works,  in  Philadelphia,  forthe  Sinne- 
mahoning   Valley   Railroad,   a  short  line   in   Northwest 


The  high-pressure  cylinders  are  ^%  in.  and  the  low- 
pressure  16  in.  in  diameter,  all  being  18  in.  stroke.  The 
driving-wheels  are  40  in.  in  diameter.  The  rigid  wheel- 
base  of  each  truck  is  7  ft.  6  in.  ;  the  total  wheel-base  is  27 
ft.  6  in. 

The  tanks  will  hold  2,500  galls,  of  water,  1,600  in  the 
two  side-tanks  and  900  in  the  tank  on  the  rear  end.  The 
engine  is  intended  to  run  in  either  direction,  and  has  a 
headlight  on  each  end. 

The  total  weight  of  this  engine  with  tanks  full  and  three 
gauges  of  water  in  the  boiler,  but  without  fire,  is  150.400 
lbs.  ;  of  this  72,100  lbs.  are  carried  on  the  front  section  or 
truck,  and  78.300  lbs.  on  the  back  section,  the  average 
weight  per  wheel  being  6  tons  on  the  front  and  6;|  tons 
on  the  back  section. 


COLUMBIAN  EXPOSITION  NOTES. 


It  is  stated  that  the  Krupp  Works  at  Essen,  Prussia, 
are  preparing  a  large  exhibit.  Much  of  it  will  consist  of 
ordnance,  chiefly  naval. 

The  Youngstown  Bridge  Company,  Youngstown,  C, 
has  taken  a  contract  for  an  iron  building  46  x  86  ft.  in 
size,  to  be  used  as  a  boiler-house  at  the  Exposition. 


The  Rensselaer  Polytechnic  Institute,  Troy,  N.  Y.,  is 
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preparing  an  exhibit  intended  to 
show  the  work  done  by  its  gradu- 
ates in  various  parts  of  the  world, 
as  well  as  the  work  and  methods  of 
the  Institute  itself. 

Three  traveling  cranes,  each  of 
20-tons  capacity,  are  to  be  built  for 
Machinery  Hall.  They  will  be  used 
for  moving  heavy  machinery  into 
place  before  the  opening,  and  will 
afterward  be  employed  in  carrying 
passengers  from  one  end  of  the  hall 
to  the  other  in  cars  made  for  the 
purpose  and  lifted  up  from  the  floor. 
These  cranes  are  to  be  operated  by 
electric  motors.  They  will  be  built 
by  the  Edge  Moor  Bridge  Works, 
Wilmington,  Del.;  the  Yale  & 
Towne  Manufacturing  Company, 
Stamford,  Conn.;  and  the  Morgan 
Engineering  Company,  Alliance,  O. 


MISSOURI  PACIFIC  FREIGHT 
CAR  TRUCK. 


The  accompanying  drawings  show 
the  standard  freight  car  truck  which 
the  Missouri  Pacific  Company  has 
adopted  for  its  latest  designs  of 
freight  cars,  which  are  usually  of 
60,000  lbs.  capacity.  The  drawings 
are  so  complete  that  little  descrip- 
tion is  required. 

The  timbers  are  of  white  oak,  the 
top  bolster  being  g}(  X  13  in.,  and 
7  ft.  10  in.  long,  and  the  spring-plank 
4/4  X  13  in.  and  also  7  ft.  10  in. 
long.  The  journal-boxes  are  stand- 
ard for  6o,ooo-lbs.  cars,  and  have 
the  Hewitt  lid.  The  axles  are  the 
M.  C.  B.  standard,  with  4>4'  X  8- 
in.  journals  ;  they  are  5^  in.  diam- 
eter at  the  wheel-seat  and  4?s  in.  at 
the  center.  The  center  plate  is  of 
malleable  iron.  The  wheels  are  33 
in.  in  diameter  and  are  spaced  4  ft. 
lo  in.  between  centers. 

The  National  hollow  brake-beam 
is  used  ;  and  the  arrangement  of 
the  brake  gear  is  shown  on  the 
drawings. 

The  top  arch-bar  is  4  X  I/4  in.  ; 
the  middle  bar,  4  x  ^'/i  in.  and  the 
tie-bar,  4  X  J4  in.  The  upper  and 
lower  truss-rods  are  respectively  i^s 
in.  and  i  in.  in  diameter. 

The  truck  is  a  very  good  design  ; 
it  IS  based  upon  practice,  and  has 
done  excellent  service.  It  was  de- 
signed under  the  direction  of  Mr. 
Frank  Rearden,  Superintendent   of 

the   Locomotive  and  Car  Department,  and  is  used  for  all 
classes  of  freight  cars. 


A  HAWAIIAN  TRESTLE  BRIDGE. 


We  are  indebted  to  Mr.  C.  L.  Wight,  President  and 
Manager  of  the  Hawaiian  Railroad,  for  the  photograph 
from  which  the  accompanying  sketch  has  been  prepared  ; 
it  shows  a  trestle  bridge  built  to  carry  a  flume  across  a 
ravine  on  the  Onomea  sugar  estate  in  the  Hilo  District  in 
the  Hawaiian  Islands.  The  trestle  was  designed  by  Mr. 
William  W.  Goodale,  Manager  of  the  estate,  and  built 
under  his  charge. 

The  trestle  is  157  ft.  high  above  the  bottom  of  the  ravine 
at  the  center.  The  straight  bents  at  the  side  are  spaced 
16  ft.  apart ;  the  span  at  the  center,  between  the  inclined 


STANDARD   FREIGHT   CAR   TRUCK,    MISSOURI    PACIFIC    RAILROAD. 

bents,  is  30  ft.,  and  the  other  inclined  bents  are  20  ft. 
apart  at  the  top.  The  span  or  opening  between  the  two 
central  inclined  bents  at  the  bottom  is  140  ft. 

The  framing  is  exceedingly  simple,  and  the  work  is  all 
done  by  unskilled  laborers  and  by  carpenters  having  no 
knowledge  of  anything  but  the  roughest  work.  No  heavy 
pieces  are  required  to  be  carried  over  a  rough  country, 
and  there  are  no  heavy  weights  to  be  raised.  In  erecting 
this  trestle  a  watch-tackle  was  used,  one  double  and  one 
single  sheave,  a  spar  being  run  out  from  the  completed 
bent  to  hoist  the  pieces  for  the  next  one. 

The  method  of  framing  and  bracing  is  shown  in  the 
sketch  ;  the  highest  bent,  155  ft.,  has  a  spread  of  40  ft.  at 
the  ground  tapering  up  to  3  ft.  at  the  top.  The  material 
used  is  native  wood  ;  for  anything  up  to  50  ft.,  3  X  4-in. 
scantling.  For  heights  from  50  to  100  ft.,  for  the  lower 
40  ft.  4  X  6-in.  scantling,  and  for  the  balance  3  X.4-in, 
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are  used.  For  bents  over  100  ft.  the  lower  80  ft.  are  of 
4  X  6in.  stuff,  the  rest  of  3  x  4-in.  All  longitudinal 
braces  are  of  2  X  4-in.  stuff  ;  the  cross-braces  are  2X4 
in.  and  2  x  3  in.  The  method  of  bracing  the  inclined 
bents  and  the  30-ft.  center  span  is  shown  in  the  sketch. 

The  flume  which  is  carried  over  the  ravine  on  this  trestle 
is  a  trough  22  in.  wide  at  the  top,  12  in.  at  the  bottom  and 
about  12  in.  deep  in  section.  It  is  made  of  planks,  the 
bottom  one  being  12  x  'i  in-,  'ind  the  two  side-planks 
15  X  ■+  in.  It  is  used,  like  the  lumber  flumes  ot  Cali- 
fornia, not  only  for  carrying  water,  but  for  floating  other 
material.  The  flume  has  a  grade  of  15  in.  in  100  ft.,  and 
when  running  nearly  full  ol  water  will  deliver  at  the  mill 


also  has  connections  with  the  other  roads  entering  Mem- 
phis from  the  east  and  converging  opposite  that  city  on 
the  Arkansas  side.  It  carries  a  single-track  railroad  line, 
and  the  entire  structure  is  some  three  miles. 

The  bridge  proper  is  2,597.1  ft.  long  in  five  spans,  as 
follows:  Eastern  shore  span.  2258ft.;  main  span,  790.4 
ft.;  two  river  spans,  each  621.1  ft.;  the  western  shore 
span,  338.7  ft. 

The  main  span  of  790  ft.  is  the  longest  truss  span  in  this 
country  and  the  third  longest  in  the  world,  the  opening 
being  exceeded  only  by  the  1,710-ft.  spans  of  the  Forth 
Bridge  in  Scotland,  and  the  820-ft.  span  of  the  Sukkur 
Bridge  over  the  Indus  in  India. 


W 


TRESTLE-BRIDGE   AT   ONOMEA,    HILO,    HAWAIIAN   ISLANDS. 


from  20  lo  25  tons  of  sugar-cane  per  hour  from  a  field  four 
miles  distant. 

This  method  of  trestle-building  was  adopted  by  Mr. 
Goodale  four  years  ago.  replacing  heavy  truss  construction 
and  wooden  arches  ;  it  has  proved  very  successful,  serving 
all  purposes  and  diminishing  the  cost  and  labor  of  con- 
struction very  much.  It  seems  very  well  adapted  for  the 
purpose  and  for  the  place,  and  certainly  reflecis  credit  on 
the  designer. 

It  may  be  added  that  the  Onomea  Estate  is  one  of  the 
largest  and  most  successful  in  the  Hawaiian  Islands,  the 
output  of  its  mill  being  about  7,000  tons  of  sugar  a  year. 


THE  MEMPHIS  BRIDGE. 


The  great  bridge  over  the  Mississippi  at  Memphis  was 
opened  to  public  use  on  May  12  wilfi  appropriate  cere- 
monies. It  is  the  first  bridge  to  cross  the  river  below  St. 
Louis,  and  is  in  itself  a  remarkable  and  noteworthy  struc- 
ture. 

It  has  been  built  chiefly  to  connect  the  Kansas  City, 
Fort  Scott  &  Memphis  road  with  its  southeastern  exten- 
sion,  the  Kansas  City,  Memphis  &  Birmingham,  but  it 


The  bridge  is  of  the  cantilever  type.  The  eastern  shore 
span  is  the  anchor  arm,  225.8  ft.;  the  main  span  is  made 
up  of  two  cantilever  arms,  each  169.4  ft.,  and  an  inter- 
mediate span  suspended  from  the  arms  and  451.6  ft.  long  ; 
the  third  span  is  a  continuous  truss  621. i  It.  long;  the 
fourth  span  is  made  up  of  a  cantilever  arm  169.4  ft.  and  a 
truss  span  451  6  ft.  long,  one  end  of  which  rests  on  the 
canlilever  arm  and  the  other  on  a  pier  ;  the  western  shore 
span  is  a  deck  truss  of  338.7  ft. 

There  are  five  river  piers,  all  of  masonry  built  up  on  cais- 
sons sunk  by  the  pneumatic  process.  The  depths  to  which 
they  were  sunk  to  reach  a  solid  bottom  vary  from  78  to  131 
ft.  below  high  water. 

The  trusses  of  the  long  spans  are  77  ft.  8  in.  in  depth, 
and  some  idea  of  their  sue  may  be  drawn  from  the  fact 
that  the  main  posts  of  the  cantilever  are  80  ft.  in  length 
and  weigh  about  28  tons  each.  The  superstructure  is  of 
steel. 

On  the  eastern  or  Tennessee  bank  the  land  is  high  and 
the  bridge  meets  the  bluff  rising  from  the  river.  The 
approach  tracks,  however,  are  carried  through  the  city  of 
Memphis  on  an  elevated  structure  2.627  ft.  long,  composed 
of  plate  girders  of  46  ft.  span.  On  the  western  or  Arkan- 
sas shore  the  land  is  low,  and  long  approaches  were  re- 
quired.    These  consist  of  a  steel  trestle  or  viaduct  2,290 
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ft.  long  ;  a  wooden  trestle  3,097  ft.;  a  short  embankment ; 
then  another  trestle  290  ft.  long,  over  the  Little  Rock  & 
Memphis  tracks,  and  hnally  an  embankment  650  ft.  long. 
The  bridge  w.as  designed  by  Mr.  George  S.  Morison  as 
Chief  Engineer  and  built  under  his  supervision,  Mr.  Alfred 
Noble  being  Resident  Engineer.  The  contract  for  the 
masonry  was  taken  by  L.  Ross,  of  Rochester,  N.  Y.  The 
steel  and  iron  work  of  the  l)ridge  was  furnished  by  the 
Union  Bridge  Company  and  the  Pencoyd  Works  of  A.  &  P. 
Roberts.  The  viaduct  approaches  were  built  by  Cofrode 
&  .Saylor  and  the  Pennsylvania  Steel  Company.  All  the 
work  was  done  under  the  specifications  made  by  the  Chief 
Engineer,  and  under  his  supervision. 


The  Berry  &  Orton  Company. 


The   publication    of   the  enKravrnp;   of   an  excellent   machine 
manufactured  by  this  Company  gives  a  good  text  or  occasion 


An  interesting  feature  in  the  shop  is  the  method  of  driving 
the  shafting,  of  nhich  there  are  two  hnes  at  right  angles  to 
each  other  on  some  or  all  of  the  doors.  One  of  these  lines  is 
driven  by  a  manilla  rope  con^^isting  of  14  strands,  four  of  which 
run  over  pulleys  on  each  Moor  to  drive  the  shafting  on  that 
door. 

The  Company  has  provided  well  appointed  and  comfortable 
ofhces  and  drawing-room,  and  all  the  floors  of  the  shop  are 
well  lighted  and  warmed,  and  have  the  thrifty  and  prosperous 
appearance  for  which  Philadelphia  machine  works  are  noted. 

The  engraving  given  Is  from  a  photograph  of  a  hollow-chisel 
mortising  machine  made  by  the  Company,  and  a  comparison 
between  It  and  the  machines  made  some  time  ago  for  the  same 
purpose  will  show  the  great  advance  and  the  many  improve- 
ments secured  in  this  class  of  tools. 

The  novelty  of  this  machine  consists  of  the  peculiar  forma- 
tion of  the  chisel,  which  is  square  and  is  fitted  with  an  auger 
made  to  revolve  inside  it.  The  end  of  the  auger  projects 
slightly  beyond  the  edge  of  the  chisel,  and  when  presented  to 
the  timber  It  bores  a  round  hole — the  chisel  following  it  and 
simultaneously  squaring  out  the  four  corners  and  sides.     Mor- 


NEW    HOLLOW    CHISEL    MOR  USING   MACHINE. 
MADE   BY   THE   BERRY  &   ORTON  COMPANY,   PHILADELPHIA. 


for  the   publication  of  some   notes  of  a  recent  visit  to   their 
shops. 

The  Company  is  well  housed  in  a  four-story  buildmg  on  the 
corner  of  Twentv-lhird  and  Arch  streets  in  Philadelphia.  Its 
specialty  is  tools  for  working  wood.  Among  these  are  band- 
saw  machines,  the  manufacture  of  which  is  very  Interesting. 
The  steel  blades  are  made  of  Swedish  steel  imported  specially 
for  this  purpose,  and  vary  in  thickness  from  No.  24  to  No.  14 
wire  gauge  and  from  y'l;  to  12  in.  in  width.  Some  of  the  saws 
are  as  much  as  54  ft.  long.  The  steel  when  received  here  Is 
properly  tempered  for  use.  The  first  step  is  to  straighten  the 
blades — that  Is,  to  take  out  any  "  kinks"  that  may  exist.  This 
is  done  by  first  rolling  the  blades  and  then  hammering  by 
hand.  Any  inequalities  are  detected  by  the  reflection  o(  light 
on  the  polished  blade.  The  teeth  are  then  punched  out  and 
afterward  filed  and  set  by  a  machine  which  works  automati- 
cally. An  ordinary  three-cornered  saw  file  is  used  in  these 
machines  which  work  In  the  most  buslness-liKe  and  apparently 
intelligent  way,  and  show  not  the  slightest  intention  of  striking 
for  higher  wages  or  shorter  hours. 


tises  of  any  length  and  width  may  be  cut  by  forming  a  succes- 
sion of  square  holes  running  into  each  other. 

It  will  be  observed  that  with  a  machine  of  this  kind  the  mor 
tise  is  left  clear  of  chips,  and  that  tenoning  and  gaining  can  be 
done  to  good  advantage. 

The  timber  is  clamped  by  friction  rolls  to  a  bed  filled  with 
heavy  rollers  which  are  driven  in  either  direction  by  power  or 
hand  without  releasing  the  clamp.  This  improvement  increases 
the  capacity  of  the  machine  about  50  per  cent  over  the  old  way 
of  releasing  the  timber  and  reclamping  at  each  mortise.  The 
oak  piece  shown  in  the  engraving  Is  designed  for  the  end  sill 
of  a  car  and  contains  16  mortises,  which  were  cut  without  laying 
out  in  less  than  four  minutes. 

The  cutting  edges  of  the  chisels  are  the  matrix  of  a  sphere 
and  are  readily  sharpened  by  holding  on  an  emery  ball  of  the 
proper  diameter.  All  machines  are  fitted  with  an  arbor  suit- 
able to  carry  these,  thereby  reducing  the  cost  of  sharpening  to 
a  minimum. 

The  chisel  is  automatic  in  its  movement  or  may  be  stopped 
at  each  stroke. 
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Foreign  Naval  Notes. 


A  NEW  submarine  boat  has  been  designed  by  a  Portuguese 
engineer,  Dom  pontes  Pereira  de  Mcllo,  which  is  described  as 
possessing  several  novel  features.  The  boat  has  a  length  of  72 
fl.,  a  diameter  of  11  .ft.  2  in.,  and  a  displacement  when  sub- 
merged of  100  tons.  Power  is  furnished  by  a  motor  working 
from  accumulators,  which  drive  a  pair  of  screws  and  give  a 
speed  of  si.x  knots,  maintainable  for  14  hours. 

The  boat  is  submerged  by  introducing  water  ballast  into  res- 
ervoirs, and  Dy  horizontal  propellers,  its  perfect  stability  under 
all  conditions  being  insured  by  a  special  arrangement.  When 
submerged,  direct  communicdtion  is  kept  up  with  the  outer  air 
by  means  of  long  hose,  which  admits  of  40  cubic  meters  of  air 
per  hour,  and  allows  the  free  respiration  of  natural  air.  The 
dome  is  furnished  with  an  optical  tube  i6i  ft.  long  and  slightly 
over  4  in.  in  diameter,  within  which  a  set  of  mirrors  reflect  the 
image  of  the  object  to  be  observed,  and  magnify  it  before  it 
meets  the  eye  of  the  observer. 

The  special  advantages  claimed  for  the  new  boat  over  all 
others  are  :  Its  absolute  stability,  even  when  submerged  in  a 
strong  current  ;  free  respiration,  without  the  necessity  for  res- 
ervoirs of  compressed  air,  and  consequent  ability  to  remain 
under  water  for  lengthened  periods  ;  and,  finally,  the  special 
optical  apparatus  which  permits  of  a  good  lookout  being  kept. 


Recent  Patents. 


wightman's  boiler  brace. 

The  accompanying  drawings,  figs.  2-8,  show  an  improvement 
in  boiler-braces  covered  by  Patent  No.  473,183,  recently  issued 
to  Mr.  D.  A.  Wightman,  of  Pittsburgh.  Pa.  The  nature  of  the 
invention  will  be  readily  seen  from  the  drawings,  and  the  ad- 
vantages over  braces  of  the  ordinary  welded  form  will  be  appre- 
ciated. 

In  practice  the  ends  of  a  rod  i,  of  suitable  diameter  and 
length  for  the  service  required,  are  upset  or  increased  in  diame- 
ter, and  screw-threads  2,  3.  which  are  preferably,  as  shown,  of 
opposite  lead — that  is  to  say.  right  and  left  handed,  respectively 
— are  cut  upon  said  ends.  The  heads  4  ot  the  brace,  which 
may  be  of  similar  form,  ate  preferably  made  by  drnp-forging. 
and  eyes  5  are  formed  in  said  heads  to  receive  coupling  bolts  or 
pins  6.  .'in  internal  screw-thread  is  rut  upon  each  head  at  and 
near  the  end  furthest  from  its  eye  5,  the  threads  of  the  two 
heads  of  each  brace  being  in  correspondence  with  those  of  the 
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WIGHTMAN'S   BOILER   BRACES. 


ends  of  the  rod  i  which  they  are  designed  and  adapted  to  en- 
gage. In  the  instance  shown  the  heads  4  are  bifurcated,  an  eye 
being  formed  in  each  of  their  jaws,  which  are  adapted  to  em- 
brace a  projection  upon  a  fixed  bearing  piece  ;  but  if  preferred, 
they  may  have  only  a  single  tongue  or  plate  adapted  to  fit  be- 
tween jaws  on  a  bearing-piece.  The  bearing-pieces  or  tics  by 
which  the  braces  are  connected  to  the  boiler  shell  and  heads  or 
ends  may  be  of  any  suitable  form  adapted  to  be  firmly  secured 
to  the  boiler  and  to  present  a  proper  bearing  for  the  recepiion 
of  a  connecting  or  coupling  pin. 

Figs  4  and  5  show  a  bearing-piece  suitable  for  attachment  to 
curved  portions  of  the  shell,  the  same  consisting  of  a  foot  7,  in 
which  are  formed  a  proper  number  of  rivet-holes  and  which  has 
a  projecting  lug  8,  adapted  to  fit  freely  between  the  jaws  of  a 
brace-head  4  and  provided  with  an  eye  g  to  receive  a  coupling- 
pin  6.  Figs.  6  and  7  show  a  bearing-piece  10  substantially  of 
the  form  ordinarily  used   on   the  flat  ends  or  heads  of  boilers. 


the  same  being  a  plate  bent  into  X^ection  and  provided  with 
coupling-bolt  eyes.  If  preferred,  X-'fon  of  proper  strength 
may  be  substituted,  the  special  form  of  these  ana  of  the  shell 
bearing-pieces  not  fo-ming  any  pait  of  my  present  invention. 

In  practice  the  bearing-pieces  or  ties  ate  riveted  to  the  shell 
in  their  several  desired  positions  by  a  riveting-machine  while 
the  shell  is  being  put  together,  after  which  it  is  only  necessary 
10  put  the  braces  in  position,  insert  the  coupling-pins,  and  draw 
the  braces  to  their  proper  degree  of  tightness  by  turning  the 
rods  I,  and  thereby  screwing  the  heads  4  into  their  proper  posi- 
tions on  the  screw-ihieads  of  the  rods. 

It  will  be  seen  that  this  improved  brace  has  no  welds,  and 
may  be  made  altogether  by  machinery.  In  its  application  ab- 
solute uniformity  of  tension  of  the  several  braces  may  be  se- 
cured, a  result  of  substantial  practical  importance  and  value 
which  is  impossible  with  the  ordinary  brace,  and  it  has  been 
found  in  actual  use  that  the  entire  labor  on  this  improved  brace 
is  less  than  either  the  blacksmith's  or  the  boiler-maker's  labor 
on  the  ordinarv  brace. 


A  Car-Wheel  Boring  Mill. 


The  evolution  of  the  car-wheel  boring  mill  has  developed  in 
general  along  ihe  same  lines,  and  the  result  is  a  type  of 
machine  in  which  the  products  of  the  various  makers  are  in  the 
main  identical,  differing  generally  in  minor  features  only. 

The  illuslration  given  herewith  is  from  a  photograph  of  one 
of  the  latest  machines  of  the  class  under  notice,  a  50-in.  boring 
mill  built  by  William  Sellers  &  Company,  of  Philadelphia. 
Among  the  points  which  are  peculiar  lo  this  machine  may  be 
noted,  first,  the  Table ;  this  is  provided  with  a  self-closing 
universal  chuck — that  is,  starting  the  table  causes  the  chuck  to 
close  upon  the  work  and  hold  it  securely.  Stopping  the  table 
compels  the  chuck  to  open  so  as  to  release  the  work.  The 
chuck  has  three  slides,  each  carrying  a  swiveling  jaw  of  cast 
steel,  and  each  ja%v  has  two  gripping  points,  so  that  the  wheel 
is  practically  held  and  centered  by  si.x  points.  Repeated  stop- 
ping and  starting  of  the  table  does  not  disarrange  the  work,  as 
the  jaws  close  each  time  to  the  same  place.  The  table  is  car- 
ried upon  a  flat  bearing  ring,  is  centered  by  a  hollow  spindle, 
and  is  driven  by  a  steel  bevel  pinion  engaging  with  teeth  upon 
the  under  surface  of  the  table.  For  stopping  the  table  a  clutch 
arrangement  is  provided,  by  means  of  which  the  table  may  be 
stopped  or  started  instantly  and  without  shock  by  the  simple 
movement  of  a  hand  lever.  These  two  features,  the  self- 
closing  chuck,  and  the  instantaneous  stopping  of  the  table,  are 
radical  departures  from  any  of  the  prototypes  of  this  machine 
and  contribute  largely  to  increase  product. 

The  boring  bar  is  provided  with  four  cutting  edges,  the  cutters 
being  secured  in  the  bar  by  a  very  simple  locking  device, 
which  greatly  facilitates  the  work  of  changing  cutters.  The 
bar  is  carried  on  the  end  of  a  slide  of  large  seciioii  and  great 
length  which  is  counterbalanced  by  a  weight  hanging  in  the 
frame  of  the  machine.  It  is  provided  with  a  rapid  hand  ad- 
justment and  an  adjustable  friction  feed,  which  will  give  any 
amount  of  feed  required,  from  a  fine  roughing-cut  to  a  ^  finish- 
ing feed.  The  lever  for  regulating  the  feed  is  provided  with 
an  automatic  latch  which  secures  it  in  any  position,  so  that  in 
adjusting  the  amount  of  feed,  it  is  only  necessary  lo  push  the 
lever  to  the  point  desired,  as  when  released  it  will  remain 
where  placed.  The  friction  feed  is  engaged  and  disengaged  by 
a  hand  lever  with  a  spring  latch  operating  a  toothed  clutch 
which  can  be  engaged  in  any  position,  thus  giving  positive 
command  of  the  feed,  so  that  there  is  no  danger  of  the  apparatus 
becoming  jammed,  as  sometimes  happens  wiih  devices  employ- 
ing friction  clamps  of  various  sorts.  There  is  also  a  facing 
rest,  for  the  ends  of  hubs,  situated  on  the  end  of  the  slide, 
which  is  brought  into  position  for  cutting  after  the  boring  cut- 
ters pass  through  the  wheel. 

Another  feature  of  this  machine  is  the  crane  attachment. 
This  is  driven  by  friction  gearing  within  the  machine,  and  holds 
the  load  automatically  suspended  at  any  point.  It  is  also  ar- 
ranged to  stop  automatically  when  the  top  or  bottom  of  the  lift 
is  reached.  The  operator,  when  putting  a  wheel  in  place, 
starts  the  hoist  wiih  one  hand  and  then  uses  bolh  hands  to 
steady  the  wheel.  When  the  top  of  the  hoist  is  reached  the 
crane  stops.  The  wheel  is  then  swung  into  position  and  a  re- 
verse movement  of  the  handle  starts  it  to  lowering,  while  the 
operator  has  bolh  hands  free  to  guide  the  wheel  into  the  chu<  k. 
The  handles  for  controlling  the  machine  are  all  gathered  to- 
gether in  one  place,  where  they  can  be  conveniently  reached 
by  the  operator  as  he  stands  directly  in  front  of  the  machine. 

The  table  is  50  in.  in  diameter  and  the  chuck  will  take  a 
42  in.  wheel.  There  are  two  speeds  for  the  countershaft  and 
the  gearing  is  exceptionally  powerlul.  The  machine  may  be 
considered  the  latest  development  of  its  class,  with  all  the  im- 
provements which  experience  has  shown  to  be  desirable. 
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Manufactures. 


General  Notes. 


The  National  Varnish  Company,  New  Haven,  Conn.,  be- 
sides its  ordinary  business  with  carriage  and  wagon  makers, 
supplies  all  the  varnishes  used  on  the  passenger  cars  of  the 
New  York,  New  Haven  &  Hartford  Railroad.  Its  varnishes 
are  also  used  on  the  cars  of  the  Brighton  Beach  Railroad,  and 
on  the  railroad  cars  built  for  the  use  ot  the  Barnum  &  Bailey 
Circus,  as  well  as  on  the  chariots  and  wagons  of  that  circus. 

The  Portchester  Bolt  &  Nut  Cotnpany,  Portchester,  N.  Y., 
is  building  an  addition  to  its  works,  the  present  quarters  being 
too  small  for  the  increasing  business.  The  new  building  is 
50  X  100  ft.,  three  stories  high,  frame,  with  gravel  roof,  and 
will  be  used  for  offices,  packing-rooms  and  storage-rooms. 

The  Rhode  Island  Locomotive  Works  in  Providence  recently 
completed  for  the  Maine  Central  Railroad  two  siicwheeled 
switching  engines  with  iS  X  24in.  cylinders,  and  two  Mogul 
freight  engines  with  19  X  24-in.  cylinders. 

The  patent  mandrel-rolled  hollow  stay-bolts  made  by  the 
Falls  Hollow  Stay-bolt  Company,  Cuyahoga  Falls,  O.,  are 
being  used  in  several  new  locomotives  which  the  Brooks  Loco- 
motive Works  are  building  for  the  Lake  Shore  cS:  Michigan 
Southern  road.  The  same  stay-bolts  are  also  required  by  the 
specifications  to  be  used  in  100  locomotives  recently  ordered 
by  the  New  York  Central  &  Hudson  River  Railroad  from  the 
Schenectady  Locomotive  Works. 

The  Rogers  Locomotive  Works,  Palerson,  N.  J.,  are  build- 
ing 25  ten-wheel  and  25  mogul  engines  for  the  Chicago,  Bur- 
lington &  Quincy  Railroad. 

The  Cleveland,  Columbus,  Cincinnati  &  St.  Louis  Company 
recently  placed  orders  for  50  new  locomotives.  Of  these  10 
will  be  built  by  the  Schenectady  Locomotive  Works  ;  10  by  the 
Brooks  Locomotive  Works  at  Dunkirk,  N.  Y.;  and  the  re- 
maining 30  by  the  Richmond  Locomotive  Works,  Richmond, 
Va. 

The  premises  of  the  Harrisburg  Foundry  &  Machine  Works, 
Harrisburg,  Pa.,  extend  over  about  22  acres,  6  acres  of  which 
are  covered  by  the  existing  buildings,  which  will  shortly  be 
increased  by  the  addition  of  a  large  warehouse  for  storage  of 
the  various  portions  of  the  standard  sized  engines  manufactured 
at  the  works,  of  which  a  considerable  stock  will  be  carried,  so 
that  on  receipt  of  orders  for  engines  the  different  parts  can  be 
withdrawn  and  fitted  together  with  the  least  possible  delay. 
An  addition  of  90  ft.  is  also  to  be  made  to  the  foundry,  which 
will  double  its  capacitj'.  The  offices  have  also  been  lately  ex- 
panded by  the  erection  of  a  new  wing,  which  enlarges  the 
drawing-room  and  provides  a  directors'  room  and  several  ad- 
ditional offices.  The  directors'  room  is  thrown  open  as  a  read- 
ing-room for  the  employes  out  of  working  hours,  and  is  well 
provided  with  trade  journals  and  other  publications.  The 
departments  in  the  works  are  two  machine  shops,  a  pattern 
shop,  foundry,  smith  shop,  boiler  shops,  wood-working  depart- 
ment, road-roller  department,  grinding  shop,  testing  shop,  a 
large  warehouse  for  finished  goods  and  a  pattern  storehouse. 
Besides  steam-engines  and  boilers,  a  large  number  of  steam 
road-rollers  are  made.  The  testing  department  is  a  most  im- 
portant factor  in  the  works,  and  is  fitted  with  an  excellent  ar- 
rangement by  which  any  number  of  engines  up  to  eight  can  be 
steam  tested  simultaneously  to  any  required  pressure.  All  the 
engines  made  are  fitted  together  here,  and  thoroughly  tried 
before  being  shipped.  ' 

The  Pullman  Car  Works,  Pullman,  111.,  have  a  great  deal  of 
work  on  hand,  including  100  passenger  cars  for  the  Philadel- 
phia it  Reading  ;  25  for  the  Norfolk  &  Western  ;  22  for  the 
Southern  Pacific  ;  20  for  the  Chicago,  Rock  Island  &  Pacific  ; 
6  parlor  cars  for  the  Chicago  &  Northwestern,  and  a  number 
of  smaller  orders.  The  freight  shops  are  building  400  coal  and 
1,000  box  cars  lor  the  Norfolk  &  Western  Railroad. 

The  United  States  Rolling  Stock  Company  will  be  reorgan- 
ized as  the  United  States  Car  Company.  The  new  concern 
will  issue  §3,500,000  stock  and  I4, 000,000  bonds. 

At  the  recent  annual  meeting  of  the  American  Steel  Wheel 
Company,  Mr.  J.  H.  Olhausen  was  elected  Vice  President, 
and  Mr.  Samuel  Garwood,  Secretary  and  Treasurer.  It  was 
also  decided  to  remove  the  Secretary  and  Treasurer's  office 
from  Boston  to  the  general  offices  of  the  Company,  New  York 
City.  . 


The  Mt.  Vernon  Car  Manufacturing  Company,  Ml.  Vernon, 
III.,  is  building  300  flat  cars  for  the  Evansville  &  Terre  Haute 
and  200  box-cars  for  the  Mobile  &  Ohio  Railroad. 

The  Short  Electric  Railroad  Company  has  a  contract  to 
equip  the  street  railroad  line  at  Bangkok,  Siam,  for  working 
bv  electricity.  The  line,  which  is  of  30-in.  gauge  and  about 
6i  miles  long,  is  now  operated  by  mule  power  and  does  a  very 
good  business.  The  electric  plant  includes  an  engine,  two  gen- 
erators of  65  H.P.  each  and  six  cars  with  motors  of  20  H.P. 
each. 

The  Jones  Brothers  Electric  Company  in  Cincinnati  is  mak- 
ing a  model  20  X  50  ft.  in  size  for  the  Columbian  Exposition. 
It  will  show  the  extensive  plant  of  the  Frick  Coal  &  Coke  Com- 
pany in  Western  Pennsylvania,  with  trains,  engines,  etc..  in 
molion  ;  it  will  be  worked  by  electricity. 


The  Bell  Spark  Arrester. 


The  locomotive  spark  arrester  devised  by  Mr.  J.  Snowden 
Bell,  of  Piltsburgh — which  was  described  and  illustrated  in  the 
Jot;RN.\L  for  March,  1S90  — has.  we  are  informed,  recently  had 
a  careful  test  on  an  engine  of  the  Wisconsin  Central  road,  with 
such  favorable  results  that  it  has  just  been  fitted  on  a  new 
19  X  24-in.  cylinder  Mogul  engine  for  further  use.  A  number 
are  in  use  on  the  Mexican  Central,  and  all  the  engines  of  that 
road  are  to  be  fitted  with  Mr.  Bell  s  device.  It  is  also  in  use 
on  the  Southern  Pacific  lines,  several  engines  having  been  fitted 
up  at  the  Sacramento  shops,  and  it  is  shortly  to  rtceive  a  thor- 
ough test  on  the  Pennsylvania  Railroad. 


Tests  of  Hollow  Stay-Bolts. 


Some  specimens  of  hollow  stay-bolt  iron  made  by  the  Falls 
Hollow  Stay-bolt  Company,  Cuyahoga  Falls,  O.,  have  just 
been  tested  at  the  Physical  Laboratory  of  Washington  Univer- 
sity in  St.  Louis,  and  the  results  are  reported  as  below  by  Pro- 
fessor J.  B.  Johnson  : 

"  Size  of  tested  section,  0.S95  in.  diameter  and  lol  in.  long, 
with  ,''„'"•  ho'e  at  center  ;  area  of  section,  0.601  sq.  in.  Broke 
at  2g, 600  lbs.;  breaking  strength  per  square  inch,  49,200  lbs.; 
limit  of  elasticity,  17,000  lbs.;  limit  of  elasticity  per  square 
inch,  28,300  lbs.;  elongation  of  reduced  section  in  5  in.,  1.7 
in.;  per  cent,  of  elongation,  34  ;  area  of  reduced  section,  0.30 
sq.  in.;  per  cent,  of  reduction  in  section,  50. 

"This  is  a  remarkably  fine  specimen  of  wrought  iron  for 
stay-bolt  purposes.  Its  elongation.  34  per  cent.,  is  the  greatest 
I  have  ever  found  for  wrought  iron,  and  this  is  of  the  uimost 
importance  in  stay-bolt  iron.  The  fracture  shows  a  pure, 
fibrous,  unlaminated  and  uncrystalline  siruciuie." 


The  Empire  Car  Coupler. . 


The  drawings  given  herewith  show  a  new  coupler  which  has 
been  worked  out  by  practical  railroad  men,  and  which,  it  is 
claimed,  fills  completely  the  requirements  of  the  M.  C.  B.  type. 
It  is  also  claimed  that  it  meets  all  the  requirements  of  an  auto- 
matic safety  coupler,  entirely  preventing  risk  to  the  trainman. 
In  the  drawings  figs,  i  and  2  show  an  elevation  and  plan  of  a 
coupler  ;  fig.  3  is  a  section  on  the  line  .-/  C,  fig.  2  ;  figs.  4  and  5 
show  the  coupler  in  section  ;  fig.  5  is  a  front  view  ;  figs.  7  and 
S  show  respectively  an  end  view  and  a  side  elevation  ot  a  car 
provided  with  the  coupler. 

In  this  coupler  extraordinary  strength  is  secured  by  provid- 
ing from  5  sq.  in.  to  6  sq.  in.  of  locking  surface,  and  by  the 
knuckle  engaging  with  the  side  and  end  of  the  draw-head  in 
such  a  manner  as  to  almost  entirelv  relieve  the  pin  from  either 
buffing  or  pulling  strains.  Under  this  construction  a  small  pin 
is  used,  allowing  for  more  material  in  the  knuckle  and  the  jaws  of 
the  draw  head.  The  draw-bars  will  be  manufactured  from  the 
best  quality  of  malleable  iron,  and  the  knuckles  from  a  grade  of 
steel  which  has  earned  a  high  reputation  in  such  work. 

Next  to  strength  it  is  required  for  a  coupler  that  the  mechan- 
ism must  be  such  as  will  not  get  out  of  oider,  and  can  be  easily 
operated  under  all  conditions  of  the  freight  train  service.  The 
Empire  coupler  proper  is  composed  of  but  three  parts,  the 
knuckle-opening  device  being  a  part  of  the  unlocking  device. 
The  unlocking  and  knuckle-opening  device  is  completely  en- 
closed within  the  shell  of  the  draw-bar,  and  is  protected  thereby 
froo  the  elements  and  foreign  substances  ;  it  is  impossible  for 
this  coupler  to  freeze  up.  On  account  of  the  increased  lever- 
age provided  for  unlocking,  it  is  believed  that  it  will  never  be 
necessary  to  take  slack  for  uncoupling.      It  is  claimed  that  the 
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coupler  can  be  uncoupleil  under  a  greater  strain  than  any 
one  yet  introduceil,  which  is  an  important  consideration  in  the 
switching  service  of  a  large  yard. 

The  drawbar  of  the  M.  C.  B.  type  of  coupler  being  so 
large  that  the  safety  of  the  train  is  imperiled  in  case  it 
should  be  dropped  upon  the  track  through  the  breakage 
of  a  tail-pin  or  the  snapping  ofl  of  the  head,  provision 
should  be  made  against  such  contingencies.  This  has  been 
accomplished  in  this  coupler  by  a  chain  attached  totheun 
locking  device  and  the  end  sill  of  the  car,  so  that  when  the 
draw-bar  should  be  moved  forward  after  breakage  of  the 
tail-pin  the  knuckle  will  be  unlocked.  Or,  if  the  head  of 
the  draw-bar  should  be  broken  olT,  the  same  chain,  to- 
gether with  the  chain  attached  to  the  unlocking  lever,  will 
prevent  it  from  dropping  to  the  track. 

It  is  well  understood  by  the  operating  olhcials  that  one 
great  cause  of  damage  to  car  equipment  is  the  failure  of 
men  to  be  on  top  to  apply  the  brakes  when  switching. 
Cars  are  uncoupled  from  the  ground  and  kicked  into  sid- 
ings, and  before  men  can  climb  to  the  top  to  set  the 
brakes  collisions  occur  with  other  cars  and  damage  results. 
Therefore,  a  coupler,  to  fully  meet  the  requirements  o( 
the  service,  must  be  of  such  design  that  it  can  be  operated 
from  the  top  of  the  car  as  well  as  from  the  ground,  so 
that  the  brakemen  will  be  in  po'sition  to  set  the  brakes 
immediately  when  necessary.  This  coupler  meets  this 
requirement,  since  it  can  be  operated  from  the  top  of 
either  side  of  the  car  with  equal  fai:ility. 

The  above  are  the  essential  features  of  any 
car  coupler  viewed  from  an  operating  stand- 
point ;  but  the  M.  C.  B.  coupler  must  be  even 
more  than  this.  It  must  be  an  aiilomatic  safely 
coupler  under  all  condition'  of  service.  Salt  ly 
requires  that  men  should  never  go  between  the 
cars  to  couple  or  uncouple  them,  or  to  put  the 
coupler  in  posiiion  for  coupling,  under  any  cir- 
cumstances. A  careful  examination  of  the 
drawings  herewith  will  show  how  far  the  coup- 
ler will  bear  out  the  claim  that  it  is  a  positively 
automatic  safety  device,  meeting  all  the  require- 
ments of  actual  service. 
"Full-size  couplers  set  up  m  working  order  can 
be  seen  at  the  office  of  the  Empire  Car  Coupler 
Company,  15  Warren  Street,  New  York  City. 


the  work  of  cabling  these  lines  will  now 
attributes  much  of  the  set-backs  to  the 


progress 
fact  that 


rapidly.     He 
the  work  was 
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Baltimore  Notes. 


Contracts  have  been  awarded  to  the  Camp- 
bell Zell  Company,  of  Canton,  for  boilers  to 
be  placed  in  the  power-houses  of  the  City  Pas- 
senger Railroad  on  Baltimore  and  Eutaw  streets. 


Fiff-  7 


Fig.  8. 


THE   EMPIRE  CAR   COUPLER. 


to  serve  the  cables  of  the  Red  and  White  Lines.  The  contracts 
for  the  wheel  range  for  the  cables  were  awarded  to  the  Penn- 
sylvania Steel  Company,  at  Steelton.     President   Bowie  says 


commenced  on  Friday.  President  Bowie  does  not  admit  that 
he  is  superstitious,  but  sayt  that  he  would  never  begin  any 
work  on  Friday.     E.  B.  Smith  .S;  Company,  the  contractors  for 
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this  work,  agreed  to  begin  on  March  i,  which  was  Tuesday. 
They  encountered  some  delays  and  did  not  get  to  work  until 
the  Friday  following,  March  4.  Saxton  &  Company,  who  have 
the  contract  for  cabling  the  Blue  Line,  have  opened  an  office 
in  Baltimore  and  will  soon  start  in  on  the  north  branch  of  this 
road,  from  the  corner  of  Baltimore  and  Calvert  streets  to  St. 
Paul  Street  and  Huntingdon  Avenue. 

The  Baltimore  &  Ohio  Company  has  placed  an  order  with  the 
Jackson  &  Sharp  Company,  Wilmington,  Del.,  for  24  passenger 
cars  for  their  Staten  Island  Division,  to  be  delivered  July  I. 

The  Carlisle  Manufacturing  Company,  Carlisle,  Pa.,  is  build- 
ing 100  coal  cars  for  the  West  Fairmont  Coal  &  Coke  Company. 

The  Peninsular  Car  Company,  Detroit,  Mich.,  is  building 
200  double-hopper  gondola  cars  for  the  Montana  Coal  &  Coke 
Company. 

The  little  sketch  given  herewith  is  from  the  architect's  design 
for  the   proposed   passenger   station   of   the    Belt    Railroad   in 
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Mils: 


BELT  RAILROAD  STATION   IN    BALTIMORE. 

Baltimore.  It  shows  a  building  of  brick,  with  stone  trimmings, 
and  the  design,  the  leading  features  of  which  are  well  shown, 
is  a  very  symmetrical  and  pleasing  one. 

The  Montague  &  Lea  Machine  Tool  Company  has  been  in- 
corporated under  the  laws  of  West  Virginia,  with  an  authorized 
capital  of  $100,000.  The  incorporators  are  William  L.  Mon- 
tague, Jr.,  Edward  S.  Lea  and  T.  A.  Dukehart,  of  Baltimore  ; 
Major  H.  W.  Hunter  and  J.  G.  Coole,  of  West  Virginia.  The 
company  will  erect  extensive  shops  and  foundry  at  Mounds- 
ville,  W.  Va.,  II  miles  from  Wheeling. 

The  new  tin-plate  mill  of  Coates  &  Company,  which  has 
been  under  construction  for  several  months  past,  and  which 
has  been  given  a  number  of  preliminary  trials,  has  been  opened 
in  earnest.  The  tin  used  in  the  past  weeks  was  a  portion  of 
the  first  tin  discovered  in  America.  It  came  from  California, 
and  is  regarded  by  some  as  being  superior  to  the  Welsh  tin. 
Dr.  L.  R.  Coates  is  the  senior  member  of  the  firm  and  Mr. 
John  Davis,  a  Welshman,  is  the  Superintendent  of  the  mechani- 
cal part  of  the  enterprise,  and  they  now  have  in  hand  large 
orders  from  Chicago,  Boston  and  New  York. 

The  Baltimore  &  Ohio  has  given  orders  for  the  construction 
of  20  standard  four-wheel  caboose  cars.  The  cars  will  be  built 
at  the  Mt.  Clare  shops. 

The  Sparrow's  Point  Steel  Works  have  been  awarded  the 
contract  for  building  a  new  steel  clipper  ship  for  one  of  the 
largest  exporting  firms  in  Boston,  Mass.,  to  be  used  in  the 
trade  with  China.  Captain  Charles  H.  Nelson  represetits  the 
Boston  firm,  and  has  much  pleasure  in  the  idea  of  giving  to 
Boston  her  first  steel  bark.  The  vessel  is  to  be  a  handsome 
clipper  bark  220  ft.  long,  39  ft.  extreme  beam,  24  ft.  depth  of 
hold,  and  of  a  tonnage  of  1,500  net.  Her  hull,  lower  masts 
and  topmasts,  lower  and  topsail  yards  and  bowsprit  and  jib- 
boom  are  to  be  of  steel.  She  will  have  a  full  poop  with  wheel- 
house  way  aft,  and  a  charihouse  just  abaft  the  mizzenmast. 
Forward  on  the  spar-deck  there  will  be  a  commodious  house 
containing  the  galley  and  stores  and  quarters  for  the  crew. 
Quarters  to  accommodate  four  boys  are  also  provided  here 
entirely  separate  from  the  crew — a  provision  which  Captain 
Nelson  believes  will  encourage  American  parents  to  send  their 
boys  to  sea.  She  will  be  equipped  with  large  engines  for  sail 
and  windlass,  and  have  a  magnificently  fitted  cabin  that  will 


permit  carrying  a  number  of  first-class  passengers  if  necessary. 
Work  will  be  begun  at  once. 

The  Baltimore  &  Ohio  Company  will  have  its  Grafton  & 
Greenbrier  Branch  widened  and  ready  for  the  West  Virginia 
Central  &  Pittsburgh  trains  to  run  over  it  on  about  May  20. 
The  West  Virginia  Central  has  its  line  all  in  order  from  Elkins 
to  Bealington.  The  company  has  been  assured  by  the  Balti- 
more &  Ohio  that  the  Morgantown  Branch  to  Uniontown  will 
be  ready  in  October.  When  these  lines  are  completed  the 
West  Virginia  Central  will  be  in  splendid  shape  for  shipping  its 
freight  to  the  West  and  Northwest,  and  by  its  connection  with 
the  Pennsylvania  System  will  have  the  option  of  using  the 
roads  of  the  two  big  systems  to  put  its  coal  and  coke  upon  the 
lakes. 

The  Baltimore  &  Ohio  Railroad  Company  will  have  its  State 
Line  Railroad  finished  very  soon.  This  new  line  is  being  rap- 
idly completed,  and  Smithfield,  which  lies  9  miles  from  Union- 
town,  will  have  communication  by  June  i.  The  entire  line 
will  be  finished  by  next  spring,  which  will  open  up  the  rich 
and  fertile  country  along  the  Cheat  River  to  Morgantown  ;  it 
will  connect  with  the  road  already  in  operation  between  that 
point  and  Fairmont,  where  it  meets  the  Main  Line  of  the  Balti- 
more &  Ohio.  The  present  distance  from  Pittsburgh  to  Cum- 
berland is  150  miles,  but  by  the  building  of  the  State  Line  route 
it  is  only  126  miles  as  surveyed.  The  engmeer  does  not  think 
that  passenger  traffic  will  decrease  on  the  picturesque  Balti- 
more &  Ohio  in  Winter,  but  when  the  new  road  is  in  full  oper- 
ation, summer  excursionists  will  prefer  it  to  the  old  one  on 
account  of  the  vast  number  of  camping  clubs  which  visit  the 
banks  of  the  Cheat  River.  Several  hundred  go  up  there  every 
summer.  As  a  freight  thoroughfare  the  State  Line  will  be 
preferable  on  account  of  the  difference  in  distance  to  Cumber- 
land, while  it  will  give  the  Baltimore  &  Ohio  double  facilities 
to  expedite  matters  in  that  direction. 


The  Norton  Compound  Jack. 

The  cuts  herewith  show  a  new  form  of  jack,  which  combines 
the  use  of  the  lever  and  screw,  and  has  several  points  of  excel- 


NORTON   COMPOUND  JACK. 


Fig.  3- 


lence  for  use  on  railroads  and  elsewheie.  Fig.  i  is  a  sectional 
view  ;  fig.  2  shows  a  jack  with  additional  lifting  hook  ;  fig.  3 
shows  a  jack   made   especially   for  the  use  of  car  inspectors. 

Figs.  2  and  3  are  on  a  smaller  scale  than  fig.  i.  '- 

These  jacks  are  screw-jacks  operated  with  a  ratchet  lever 
having  the  up-and-down  or  pump-handle  motion,  which  is  found 
very  convenient  in   the  hydraulic  jack.     They  have  a  patent 
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safety  stop  motion,  preventing  injury  to  jack  or  load  by  run 
ning  the  screw  out  of  ilie  nut.  They  are  provided  with  a  ball 
bearing,  shown  in  lig.  i,  which  reduces  the  friction  very  much 
and  prevents  seizing,  cutting  and  grinding.  The  screw  is  com- 
pletely covered  in,  thus  preventing  corrosion,  to  which  the 
screw  of  an  ordinary  jack  is  peculiarly  subject,  as  those  who 
have  occasion  to  use  such  an  appliance  know  very  well. 

The  lifting  hook  shown  in  fig.  2  is  a  very  convenient  attach 
ment  ;  with  it   the   jack   can   take  hold   of   a   load   close  to  the 
ground,  in  cases  where  it  would  often  be  necessary  without  it 
to  dig  a  hole  for  the  jack  to  stand  in.     The  use  of   the  car  in- 
spector's jack,  shown  in  fig.  3,  will  be  readily  understood. 

Some  of  the  advantages  ol  this  device  are  noted  above  ;  the 
claims  made  for  it  may  be  shortly  summed  up  by  saying  that  it 
is  simple,  durable  and  cheap,  and  can  be  applied  for  almost 
every  purpose.  These  jacks  are  made  by  Mr.  A.  O.  Norton, 
of  Boston,  and  have  met  thus  far  with  much  approval. 


A  Useful  Small  Tool. 


Tilt:  illustration   herewith  fhows  a  clamp-drill,  a  tool  which 
rill   be  found  useful   in   almost  every  machine  shop,  especially 


BURNHAM'S  CLA.MT  DRILL. 

in  repair  shops.  The  one  shown  seems  to  be  a  well-made 
tool,  and  as  light  as  it  can  be  made,  consistent  with  proper 
strength.  Its  construction  will  be  readily  seen 
from  the  engraving.  It  has  one  advantage  over 
others  of  the  same  kind,  in  the  arrangement  of 
the  slots  and  set-screws  at  a  a,  by  which  the 
operator  can  square  his  drill  with  the  work  re- 
gardless of  the  position  of  the  clamps.  The 
drill  has  the  usual  feed  arrangement. 

This  tool  is  made  bv  the  firm  of  George 
Burnham  &  Company,  Worcester,  Mass.;  it  is 
made  in  several  sizes,  the  largest  being  able  to 
drill  a  tin.  hole  4  in.  deep.  The  posts  are  of 
steel,  the  clamps  of  cast  steel  and  the  swivel 
motion  malleable  iron. 

The  drill  shown  in  the  engraving  is  one  of  the 
smaller  size,  drilling  only  up  to  a  Jin.  hole. 
The  larger  sizes  are  provided  with  gearing  to 
increase  the  speed,  as  in  the  ordinary  drill. 


give  some  idea  of  the  comparative  size.  This  pulley  is  18  ft. 
in  diameter  and  4S  in.  face  ;  it  was  cast  in  two  halves,  and 
weighs  iS  tons.  Pulleys  up  to  20  ft.  diameter  have  been  made 
in  the  establishment  named. 


An  Adjustable  T-square. 


Almost  every  draftsman   will  at  once  appreciate  the  advan- 
tages of  a  T  square  which  can  be  quickly  and  certainly  adjusted 


^ 


Di:  \M.  ..    ADJUSTABLE   T-SQUARE. 

to  any  required  angle,  and  which  contains  within  itself  the 
means  of  ascertaining  that  angle.  Such  a  device  is  shown  in 
the  accompanying  illustration  ;  it  is  the  invention  of  Mr.  E.  L. 
Deane,  of  Holyoke,  Mass. 

The  head  has,  as  will  be  seen,  an  inner  bar,  which  bears 
against  the  edge  of  the  drawing-board,  and  an  outer  bar  or 
head,  to  which  the  blade  is  attached.  A  protractor  is  fastened 
on  the  inner  bar,  and  a  pointer  on  the  outer  bar  indicates  the 
angle  at  which  the  blade  is  set.  The  two  bars  are  connected 
by  a  pivot  at  the  center  of  the  protractor  ;  this  is  not  shown  in 
the  engraving,  being  covered  up  by  the  hand  lever,  which  has 
a  cam  at  the  end  serving  to  clamp  the  outer  head  in  place  and 
prevent  it  from  moving.  It  is  released  by  simply  raising  this 
small  hand  lever.  A  further  connection  is  made  by  the  screw 
and  thumb  nut  at  the  end  of  the  long  arm  of  the  outer  bar, 
which  serves  to  adjust  the  relative  positions  of  the  two  bars. 
Another  thumb-nut  and  screw  on  the  under  side  of  the  central 
pivot  serves  to  adjust  the  connection,  so  that  the  locking  cam 
will  have  the  proper  bearing. 

The  use  of  the  protractor  and  the  arrangement  of  the  parts 
will  be  readily  understood  from  the  engraving.  It  wilf  be  seen 
that  the  device  is  really  a  simple  one,  and  that  the  blade  can 
be  readily  given  the  smallest  or  a  greater  adjustment,  and  pro- 
vision can  be  made  for  the  differences  in  a  board  which  is  not 
e.xactly  square — often  a  great  convenience. 


The  Hydraulic  Rail  Bender. 


The  various  forms  of  screw  rail-benders  have  not  altogether 
given  satisfaction  with  heavy  rails,  and  they  also  require  a  con- 
siderable gang  of  men  to  handle  them.  The  accompanying 
engraving  shows  a  hydraulic  rail  bender  which  will,  it  is 
claimed,  obviate  the  objections  made  to  the  screw  benders. 
Careful  experiments  have  shown  that  it  was  not  the  method  of 


A  Large  Pulley. 


A  LARGE  PULLEY. 


The  cut  given  herewith  shows  a  pulley  re- 
cently cast  and  finished  at  the  foundry  of  L.  H.    Goodnow  in    | 
Fitchburg,  Mass.     The  man  in  the  engraving  is  introduced  to   | 


bending,  but  the  long  spacing  which  sprung  the  rail  up,  so  that 
a  very  heavy  hook  to  catch  the  web  was  not  necessary.     In  this 
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tool  the  ram  may  be  run  in  and  out  without  pumping  (or  a  dis- 
tance of  3i  in.  This  allows  the  tool  to  be  placed  over  the  rail 
and  the  ram  brought  up  to  its  work  on  the  rail-head,  when  a 
few  strokes  will  bend  the  rail  to  the  desired  curvature  ;  it  may 
then  be  slid  along  easily  and  another  pressure  given.  The 
ram  is  graduated  to  show  the  spring  of  rail,  and  has  a  loose 
steel  head   which  fits  the  rail-head  which  is   being  bent.     In  a 


HYDRAULIC   T-RAIL   BENDER. 


recent  test  in  service  two  men  bent  40  steel  rails  30  ft.  long, 
go  lbs.  to  the  yard,  in  one  day,  where  previously  20  had  been 
the  best  work  of  six  men  with  best  of  screw  benders,  and  one 
rail  was  bent  perfectly  flat  on  45  ft.  radius  in  li  minutes,  on 
16  in.  centers  of  application. 

This  tool  can  be  worked  by  one  operator.  The  No.  4  size, 
shown  in  the  engraving,  weighs  275  lbs.  They  are  made  by 
the  well-known  firm  of  Watson  &  Stillman,  of  New  York,  and 
have  just  been  placed  on  the  market. 


PERSONALS. 


C.  F.  KoiiLMAN  has  been  appointed  City  Engineer  of  Racine, 
Wis. 

J.  A.  McNicoL  has  been  appointed  Engineer  and  Manager 
of  the  Hamilton  Bridge  Company  at  Hamilton,  Ont. 

Charles  Francis  has  been  appointed  Chairman  and  Super- 
vising Engineer  of  the  Board  of  Public  Works  of  Davenport,  la. 

George  B.  Cornell,  recently  Engineer  of  the  Cornell  Iron 
Works  in  New  York,  has  been  appointed  Chief  Engineer  of  the 
East  River  Bridge  Company. 

S.  M.  RoDGERS,  for  some  time  past  with  the  Pittsburgh  & 
Western  Railroad,  is  now  Chemist  of  the  Harnesworth  Steel 
Company,  in  Pittsburgh,  Pa. 

S.  HiGGlNS  has  been  appointed  Assistant  Superintendent  of 
Motive  Power  of  the  New  York,  Lake  Erie  &  Western  in 
place  of  W.  F.  Turreff,  deceased. 

Professor  Henry  C.  Adams,  Statistician  of  the  Inter-State 
Commerce  Commission,  has  been  appointed  Lecturer  on 
Finance  in  the  Johns  Hopkins  University  in  Baltimore. 

James  E.  Sague  has  been  appointed  Assistant  Superintend- 
ent of  the  Schenectady  Locomotive  Works.  He  has  been  for 
some  time  Mechanical  Superintendent  of  the  railroads  in 
Jamaica,  in  the  West  Indies. 

George  S.  Morison,  C.E.,  has  removed  his  Chicago  ofhce 
from  The  Rookery  to  Room  800,  The  Temple,  corner  of  La 
Salle  and  Monroe  streets.  His  New  York  office  remains  at 
35  Wall  Street  as  heretofore. 

H.  DE  B.  Parsons  is  giving  a  course  of  lectures  on  the 
Steam  Engine  at  the  Rensselaer  Polytechnic  Institute.  The 
course  will  last  three  months,  two  lectures  a  week  being  de- 
livered. 

General  George  S.  Field  has  withdrawn  from  the  Union 
Bridge  Company,  and  purposes  giving  his  entire  time  to  his 
duties  as  Chairman  of  the  Board  of  Public  Works  of  the  city  of 
Buffalo. 


C.  A.  Thompson  has  been  appointed  Superintendent  of 
Motive  Power  of  the  Central  Railroad  of  New  Jersey.  He 
was  for  a  number  of  years  in  the  same  position  on  the  Long 
Island  Railroad. 

Epes  Randolph  has  been  appointed  Chief  Engineer  of  the 
Newport  News  &  Mississippi  Valley  Company's  Western 
Division.  C.  T.  Sabin  is  now  Engineer  of  Bridges  and  Build- 
ings of  the  same  division. 

General  V.  E.  McBee,  for  some  time  past  General  Super- 
intendent of  the  Central  Railroad  of  Georgia,  has  resigned  that 
position,  and  it  is  said  he  has  been  offered  an  important  posi- 
tion on  the  Lake  Shore  road. 

Thomas  Aldcorn  has  resigned  his  position  as  Division 
Master  Mechanic  of  the  West  Shore  Railroad  to  accept  the 
position  of  Mechanical  Superintendent  of  the  Empire  Car  Coup- 
ler Company,  with  office  at  15  Warren  Street,  New  York. 

Professor  Mansfield  Merriman,  now  of  the  Lehigh  Uni- 
versity at  Bethlehem,  Pa.,  has  been  offered  the  position  of 
Professor  of  Mathematics  in  the  Chicago  University.  Profess- 
or Merriman  is  well  known  as  an  author  and  as  a  high  author- 
ity in  his  department. 

Colonel  William  G.  Rice,  Vice-President  of  the  Consoli- 
dated Car  Healing  Company,  has  just  relumed  to  Albany  from 
a  short  trip  abroad.  Duiing  this  trip  he  has  carefully  studied 
English  railroad  methods,  and  some  of  his  impressions  have 
been  published  in  an  interesting  inlervitw  in  the  Albany  Argus. 

A.  E.  Mitchell  has  been  appointed  Superintendent  of  Mo- 
tive Power  of  the  New  York,  Lake  Erie  &  Western  Railroad, 
with  office  in  New  York,  succeeding  the  late  Ross  Kells.  Mr. 
Mitchell  has  been  Mechanical  Engineer  of  the  road  for  some 
time.  He  is  also  appointed  to  the  same  position  on  the  Chicago 
&  Erie  Railroad. 

Walter  Katte,  George  Birdsall.  J.  B.  Hasicin,  C.  W. 
Dayton  and  John  Fox  compose  the  commission  in  charge  of 
the  raising  of  the  bridges  over  the  Harlem  River  and  the  tracks 
leading  thereto.  Mr.  Birdsall  is  Chief  Engineer  of  the  Depart- 
ment of  Public  Works  of  New  York,  and  Colonel  Katte  is  Chief 
Engineer  of  the  New  York  Central  &  Hudson  River  Railroad. 

Theodore  N.  Ely,  for  a  number  of  years  General  Superin- 
tendent of  Motive  Power  of  the  Pennsylvania  Railroad,  has 
been  promoted  to  be  Fourth  Vice-President  of  the  Company, 
with  office  in  Philadelphia.  His  successor  as  General  Super- 
intendent of  Motive  Power  is  F.  D.  Casaxave,  who  has  for 
some  time  held  the  same  position  for  the  Pennsylvania  Com- 
pany at  Fort  Wayne. 

John  A.  Grant  has  resigned  his  position  as  Vice-President 
and  General  Manager  of  the  Texas  &  Pacific  Railroad.  Cap- 
tain Grant  has  served  as  Chief  Engineer  of  the  Port  Royal  & 
Augusta  and  of  the  Northeastern  of  Georgia  ;  as  Superintend- 
ent of  the  Macon  &  Brunswick  ;  as  Chief  Engineer  and  Super- 
intendent of  the  Newport  News  &  Mississippi  Valley,  of  the 
Memphis  &  Charleston  and  of  the  Louisville,  New  Orleans  & 
Texas,  and  has  been  on  the  Texas  &  Pacific  for  several  years 
past. 

OBITUARIES. 


Erastus  O.  Hill,  for  many  years  connected  with  the  New 
York,  Lake  Erie  &  Western  Railroad— last  as  Sup(  1  intendent 
of  the  Eastern  Division — died  April  29  at  Matamuros,  Pa., 
where  he  had  resided  for  some  years. 


Clark  Johnston,  who  died  in  Rochester.  N.  Y., 
aged  6g  years,  was  well  known  as  an  engineer  and 
contractor.      He  built  several  sections  of  the  Wabash 
and  held  large  contracts  on  other  Western  lines. 


April  25, 
a  railroad 
Railroad, 


O.  L.  Spencer,  who  died  in  Joliet,  III.,  April  27, 
years'  experience  as  a  rolling-mill  manager  and 
known  among  iron  men.  He  had  been  for  some  ti 
intendent  of  the  mill  at  Joliet,  where  he  introduced 
of  improvements  in  the  plant. 


had  many 
was    well 

me  Super- 
a  number 


Sir  James  Joseph  Allport,  who  died  recently  at  the  age  of 
81  years,  was  one  of  the  best  known  and  most  progressive  of 
English  railroad  men.  He  had  been  a  director  of  the  Midland 
Railway  for  nearly  30  years,  and  General  Manager  of  that  line 
for  a  number  of  years  past  ;  recently  he  was  made  Chairman 
of  the  Board. 
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Theodore  L.  Woourufi'  was  killed  by  a  train  while  cross- 
ing the  West  Jersey  tracks  at  Gloucester,  N.  J.,  on  May  2  ;  he 
was  St  years  old.  Mr.  Woodtulf  built  one  of  the  earliest  sleep- 
ing cars  which  was  put  in  use  on  the  St.  Louis,  Alton  &  Terre 
Haute  Railroad  about  1S57,  and  very  soon  afterward  he  took 
out  a  patent  on  his  car.  The  VVoodrull  sleepers  have  been 
used  on  various  roads,  but  never  reached  the  success  attained 
by  the  Pullman  and  Wagner  cats,  chietiy  on  account  of  lack  of 
capital  and  business  method. 


W11.1.IAM  P.  SniNN,  who  died  in  Pittsburgh.  May  2,  aged  57 
years,  wa«  born  in  Burlington,  N.  J.,  and  began  work  as  a 
civil  engineer  at  an  early  age.  After  some  time  spent  as  an 
assistant  in  county  surveys  in  New  England,  he  entered  the 
service  of  the  old  Ohio  &  Pennsylvania — afterward  the  Pitts- 
burgh, Fort  Wayne  &  Chicago— Railroad  as  a  rodman.  He 
was  rapidly  promoted  to  be  Assistant  Engineer  in  charge  of  a 
division,  and  some  So  miles  of  the  road  were  located  and  built 
under  his  supervision.  In  1S55  he  was  transferred  to  the  traflic 
department,  and  for  a  number  of  years  held  responsible  posi- 
tions in  charge  of  freight  and  passenger  traffic.  When  the 
Pennsylvania  Company  was  organized,  Mr.  Shinn  was  ap- 
pointed as  an  expert  to  examine  the  affairs  and  conditions  ol 
the  various  companies  interested  in  the  leases  to  that  Com- 
pany. From  May,  1871,  to  May,  1S73,  he  had  charge  of  the 
construction  of  the  Ashtabula,  Youngstown  &  Pittsburgh  Rail- 
road, and  in  1S73  he  became  President  of  that  road.  In  1874 
he  was  Vice-President  of  the  Allegheny  Valley  Company,  and 
did  some  notable  work  in  connection  with  the  tangled  accounts 
of  that  company. 

From  January,  1S73,  to  October,  1879,  Mr.  Shinn  was  the 
jnanaging  partner  ot  Carnegie,  McCandless  &  Company,  and 
had  charge  of  the  building  and  operating  of  the  Edgar  Thomson 
Steel  Works.  In  1879-80  he  reorganized  the  Vulcan  Steel 
Company,  of  5t.  Louis,  and  rebuilt  and  started  those  works. 
From  18S1  to  1887  he  was  Vice-President  of  the  New  York 
Steam  Company,  for  the  distribution  of  heat  by  steam  through 
the  streets  of  New  York.  From  December.  tSS6,  to  December, 
1889,  he  was  Vice-President  in  responsible  charge  of  the  New 
York  &  New  England  Railroad,  and  in  iS8S-Sg  he  was  Presi- 
dent of  the  Norwich  &  New  York  Transportation  Company. 

Mr.  Shinn  was  elected  a  member  of  the  American  Society  of 
Civil  Engineers  September  15,  iS6g,  and  January  15,  iSgo,  he 
was  made  its  President.  In  1S75  he  was  elected  a  member  of 
the  Institute  of  Mining  Engineers.  In  1S76  and  1877  he  was 
one  of  its  Vice-Presidents,  and  in  1S80  he  was  elected  Presi- 
dent. He  was  an  active  member  of  both  societies  and  con- 
tributed some  valuable  papers  to  their  Transactions. 

Mr.  Shinn's  last  days  were  clouded  by  ill  health  and  by  the 
loss  of  his  wife,  to  whom  he  was  very  tenderly  attached,  and 
his  death  was  not  unexpected. 

Perhaps  his  strongest  characteristic  was  thoroughness.  Al- 
ways a  hard  worker,  he  devoted  himselt  to  the  task  at  hand, 
and  spared  no  trouble  or  pains  to  complete  it.  He  was  a  close 
and  careful  student  of  traffic  problems  during  his  rai'road  ser- 
vice, and  few  men  understood  them  better  than  he  did.  Very 
few,  also,  would  work  as  he  did.  on  the  Allegheny  Valley  and 
afterward  on  the  New  York  &  New  England,  under  most  dis- 
couraging conditions,  intent  only  on  doing  his  best,  no  matter 
what  the  result  to  himself.  Such  men  are  rare,  and  the  places 
they  leave  are  not  easily  filled. 


PROCEEDINGS  OF   SOCIETIES. 


American  Society  of  Civil  Engineers. — At  the  regular 
m»eting,  April  20,  there  was  a  discussion  on  the  preliminary 
report  of  the  Committee  on  Uniform  Methods  of  Tests.  Mr. 
H.  B.  Seaman,  one  of  the  Committee,  made  a  brief  slatement 
of  the  purposes  of  the  report,  and  the  discussion  was  continued 
by  Messrs.  Morison,  Buck,  Henning,  Bush  and  others. 


A.T  the  regular  meeting  in  New  York,  May  4,  the  Secretary 
announced  that  the  Board  of  Directors  had  voted  to  take  charge 
of  the  deparimen  of  Civil  Engineering  at  the  Congress  of 
Engineers  to  be  held  during  the  Columbian  Exposition. 

The  first  paper  of  the  evening  was  a  discussion  presented  by 
C.  C.  Babb,  and  read,  in  his  absence,  by  the  Secretary,  on  the 
Hydrography  of  the  Potomac  Basin.  A  second  paper  was 
read  by  A.  H.  Dunham,  on  a  New  Method  of  Tunnel  Align- 
ment. Mr.  Dunham  used  a  fixed  transit  station  outside  the 
portal  of  the  tunnel,  and  a  fixed  back-sight,  sighting  into  the 
tunnel  at  a  plummet  lamp  suspended  from  a  bracket  held 
against  one  of  the  wall  plates.  There  was  a  short  discussion 
on  this  paper.. 


The  chair  announced  the  election  of  the  following  Meinbtrs  : 
Charles  Francis,  Michael  L.  Lynch,  Otto  von  Geldern  and 
M.  E.  Yeatman.  AssociaU  Members  :  W.  A.  "Aycrigg,  R.  A. 
Cummings,  Frans  Engslrum,  Janon  Fisher,  Louis  Focht,  A.  S. 
Going,  J.  E.  Hill,  J.  J.  L.  Houston,  J.  M.  Porter,  Joseph 
Strachan,  W.  L.  Webb,  H.  R.  Wheeler.  Associates:  Clarence 
B.  Marriot,  L.  B.  Bonnett,  Oscar  Lowinson,  W.  B.  Martin, 
L.  G.  Montony,  W.  H.  Polk,  Julius  Price,  W.  B.  Yeareance. 


American  Institute  of  Mining  Engineers. — The  sixty- 
second  meeting  of  the  Institute  will  be  held  in  the  Lake  Cham- 
plain  region,  beginning  at  Plattsburgh,  N.  Y.,  Tuesday  even- 
ing. June  21.  Arrangements  are  in  progress  for  visits  to  mines 
and  furnaces,  and  a  trip  into  the  Adirondacks.  Contributions 
to  the  discussion  of  magnetic  iron-ore  concentrations  and  also 
of  crushers,  granulators  and  pulverizers  are  especially  invited. 

A  special  circular  has  been  issued  to  members  and  associates 
upon  the  Columbian  Exposition  fund  for  an  engineering  head- 
quarters. The  Council  desires  to  contribute  for  the  Institute 
^4,000  toward  the  international  headquarters,  and  subscriptions 
are  asked,  the  sum  of  ^5  being  suggested  as  a  minimum  sub- 
scription. 

American  Society  of  Mechanical  Engineers. — The  follow- 
ing papers  were  presented  at  the  San  Francisco  meeting  : 

C.  H.  Peabody,  Economy  and  Efficiency  of  the  Steam  En- 
gine ;  B.  J.  Dashiell,  The  Electric  Railroad  as  Applied  to 
Steam  Roads  ;  A.  F.  Nagle,  The  Density  of  Water  at  Different 
Temperatures  ;  William  O.  Webber,  Some  Tests  of  a  Portable 
Boiler  ;  William  S  Aldrich,  Compounding  Centrifugal  and 
Load  Governing  by  a  Rotary  Piston  Valve  ;  John  Richards, 
Notes  on  a  Problem  in  Water  Power  ;  W.  F.  M.  Goss,  An  Ex- 
perimental Locomotive  ;  A.  W.  Stahl,  Utilization  of  Power  of 
Ocean  Waves  ;  John  H.  Cooper,  A  Self-Lubricating  Fiber 
Graphite  fur  the  Beatings  of  Machinery  ;  Thomas  Gray,  Auto- 
graphic Recording  Apparatus  for  Use  in  Tesiing  Materials  ; 
Thomas  Gray,  The  Measurement  of  Power  ;  Harris  Tabor, 
Machine  Molding  ;  F.  M.  Rites,  The  Steam  Distribution  in  a 
Form  of  Single-Acting  Compound  Engine  ;  Gus.  C.  Henning, 
On  the  Elastic  Curve  and  Treatment  of  Steel  ;  C.  H.  Manning, 
A  Novel  Fly  Wheel  ;  W.  R.  Eckatt,  Friction  or  Lost  Work  of 
Cable  Railroads  ;  W.  W.  Chiistie,  An  Experiment  with  Alumi- 
num ;  Denton  and  Jacobus,  Summary  of  Results  of  Principal 
Experimental  Measurements  of  Performance  of  Refrigerating 
Machines  ;  Green  and  RockwoocI,  Two  Cylinders  vs.  Multi- 
cylinder  Engines. 

The  annual  meeting  began  in  San  Francisco,  May  16,  the 
opening  session  being  held  on  the  evening  of  that  day.  The 
visiting  party  from  the  East,  including  about  40  members 
accompanied  by  a  number  of  ladies,  arrived  in  the  morning, 
and  in  the  afternoon  were  escorted  to  several  points  of  interest, 
including  the  great  cable  railroad  plants  of  the  city.  The  re- 
ception was  in  charge  of  the  California  Academy  of  Sciences 
and  the  Technical  Society  of  the  Pacific  Coast. 

At  the  meeting  in  the  evening  an  address  of  welcome  was 
made  by  Mr.  John  Richards,  President  of  the  Technical  So- 
ciety of  the  Pacific  Coast,  and  an  appropriate  response  was 
made  by  Mr.  Robert  W.  Hunt,  President  of  the  American 
Society.  The  meetings  and  excursions  were  carried  out  ac- 
cording to  the  programme  already  published.  A  large  number 
of  papers  were  presented  and  discussed,  a  list  of  the  principal 
ones  being  given  above. 

A  number  of  topical  subjects  were  also  suggested  and  dis- 
cussed. 

This  was  the  first  meeting  of  the  Society  on  the  Pacific  Coast, 
and  although  the  attendance  was  necessarily  limited  by  the 
distance  and  expense,  it  must  be  considered  a  very  successful 
Convention,  and  was  thoroughly  enjoyed  by  those  who  were 
able  to  attend. 


American  Water-Works  Association. — The  Twelfth  An- 
nual Convention  began  in  New  York,  May  iS,  with  a  large 
number  of  delegates  present.  The  opening  address  was  de- 
livered by  the  President,  J.  M.  Diven,  of  Elinira,  N.  Y.  The 
reports  of  the  ofEcers  were  presented,  showing  the  Association 
to  be  in  excellent  condition,  and  with  an  increasing  roll  of 
members. 

The  afternoon  session  was  devoted  to  reading  and  discussion 
of  papers.  Those  presented  were  the  Brooklyn  Water  Works, 
by  Samuel  McElroy  ;  Plumbing  Work,  by  L.  E.  Gray  ;  New 
Water  Supply  for  Atlanta,  Ga.,  by  W.  S.  Richards  ;  Restric- 
tions on  Franchises  to  Private  Water  Companies,  by  J.  Nelson 
Tubbe. 

la  the  evening  a  public  reception  was  given  to  the  delegates 
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by  a  number  of  city  officers  and  prominent  citizens  at  the 
Metropolitan  Hotel. 

On  the  second  day  two  sessions  were  held,  at  which  a  num- 
ber o(  papers  were  read  and  discussed.  In  the  evening  the 
delegates  visited  the  theater  in  a  body. 

On  the  third  day,  Thursday,  a  morning  session  was  held,  at 
which  several  papers  were  presented  and  a  number  of  ques- 
tions suggested  and  discussed.  In  the  afternoon  a  business 
meeting  was  held,  at  which  it  was  decided  to  hold  the  next  con- 
vention in  Milwaukee,  Wis.,  and  the  following  officers  were 
elected:  Piesidenl,  G.  H.  Bonzenberg.  Milwaukee.  Vice- 
Presidents.  James  P.  Donahue,  Drivenporl,  la.;  R.  C.  P. 
Coggeshall,  New  Bedlord,  Mass.;  R.  M.  Clayton,  Atlanta, 
Ga.;  S.  E.  Babcock,  Little  Falls,  N.  Y.;  W.  H.  Watts,  El 
Paso,  Tex.  Secretary  and  Treasurer,  Peter  Milne,  Brooklyn, 
N.  Y.  Finance  Committee,  Wdliam  Ryle,  Paterson,  N.  J.; 
William  Molis,  Muscatine,  la.;  W.  G.  Richards,  Atlanta,  Ga. 

Friday  was  devoted  to  visiting  the  Brooklyn  Water  Works 
and  some  other  points  of  interest,  and  on  Saturday  the  Con- 
vention closed  with  a  steamboat  excursion,  members  being 
taken  to  the  Navy  Yard  and  other  points  around  the  harbor. 


New  England  Water- Works  Association. — The  eleventh 
annual  convention  will  be  held  at  Holyoke,  Mass.,  beginning 
June  8  and  lasting  three  days.  An  interesting  programme  has 
been  prepared  by  the  Committee  of  Arrangements,  and  a  large 
attendance  is  expected. 

American  Society  of  Irrigation  Engineers. — Mr.  Arthur 
D.  Foote,  President,  has  issued  the  following  circular  : 

"  At  the  close  of  the  Irrigation  Congress  in  Salt  Lake  City, 
on  September  iS,  1891,  a  few  engineers  who  were  delegates 
were  called  together  by  Professor  L.  G.  Carpenter,  of  Colo- 
rado, who  suggested  the  organization  of  a  Society  of  Irrigation 
Engineers. 

"  A  meeting  was  held  during  the  evening  at  the  rooms  of  the 
Polytechnic  Society  of  Utah.  Little  time  or  opportunity  was 
afforded  for  details  of  organization.  Officers  were,  however, 
elected,  and  the  Board  of  Directors  was  instructed  to  draft  a 
constitution  and  by-laws  and  send  it  to  the  members  for  sug- 
gestions and  additions.  A  few  hours  of  rather  informal  discus- 
sion brought  out  the  ideas  of  those  present  as  to  the  aims  and 
work  of  such  a  society. 

"  It  seemed  evident  to  all  that  an  organization  of  men  inter- 
ested in  the  physical  problems  of  the  arid  regions  would  be  of 
benefit  to  its  members,  and  also  that  an  organized  body  of 
skilled  engineers  with  experience  in  the  peculiar  work  of  Arid 
Land  Reclamation  was  almost  a  necessity,  not  for  the  increase 
of  their  own  knowledge  only,  but  far  more  for  the  security  of 
those  investing  their  time  and  money  in  reclamation  or  irriga- 
tion works. 

"  After  adjournment  the  party  dispersed,  returning  to  their 
home  or  work  in  every  Slate  or  Territory  in  the  arid  country, 
with  little  in  the  shape  of  a  society  except  the  hope  that  some- 
thing useful  would  grow  out  of  the  meeting. 

"  The  members  of  the  Board  of  Directors  reside  in  Califor- 
nia, Colorado,  Utah,  and  Idaho,  and,  being  engineers,  have 
many  duties  and  little  time  for  traveling,  so  that  it  was  Febru- 
ary before  a  meeting  was  arraBged. 

"  In  the  mean  time  the  Secretary  had  received  many  letters 
and  much  encouragement  from  irrigation  engineers,  and  when 
the  Board  met  it  was  found  that  200  members  were  assured  for 
the  Society,  including  several  from  Europe,  India.  Egypt, 
Mexico,  and  South  America.  Success  seemed  no  longer  in 
doubt  not  only  for  an  American  society,  but  one  that  would 
extend  all  over  the  world. 

"  The  Board  of  Directors  spent  several  days  in  drawing  up  a 
Constitution  and  By-Laws  adapted  to  a  society,  the  members 
of  which  will  necessarily  be  widely  scattered.  The  members  of 
the  Society  will  be  able  to  judge  of  the  result  of  their  labors  as 
soon  as  the  Secretary  can  send  them  the  printed  copies. 

"  The  Constitution  of  the  Society  admits  of 

"  Members  :  Those  who  are  professional  irrigation  engineers. 

"  Associates  :  Those  who,  by  their  knowledge  and  experience, 
can  co-operate  with  engineers  in  the  work  of  irrigation. 

"Juniors  :  Young  men  who  intend  to  become  irrigation  en- 
gineers , 

"  There  will  be  one  annual  meeting  of  the  Society,  and  it  is 
hoped  that  there  can  also  be  one  m  eting  each  year  in  San 
Francisco,  Denver,  Salt  Lake,  and  possibly  in  other  cities  north 
or  south.  At  these  meetings  papers  will  be  read  and  discussed 
in  the  usual  manner. 

"  It  is  the  intention  to  have  every  one  in  the  Society,  at  least 
once  a  year,  give  in  writing  something  of  his  experience  or 
something  of  his  knowledge  which  will  be  of  benefit.  These 
will  be  published  annually  in  book  form,  and  this  gathered  ex- 


perience and  knowledge  of  irrigation  engineers  and  of  men 
building  and  managing  irrigation  works  should  be  of  great 
value  and  interest  not  only  to  members  of  the  Society,  but  also 
to  thai  vast  public  who  are  interested  in  the  great  problems  of 
Irrigation,  Forestry,  and  cognate  subjects." 


New  England  Railroad  Club.  — At  the  regular  meeting  in 
Boston,  May  11,  Colonel  Frank  H.  Forbes  gave  some  interest- 
ing reminiscences  of  the  early  days  of  railroading  in  New 
England. 

The  Club  then  took  up  the  discussion  of  ihe  Ru  es  of  Inter 
change.     Several  amendments  were  presented  and  advocated. 


Central  Railroad  Club. — At  a  meeting,  held  in  Buffalo, 
April  27,  the  Committee  appointed  at  a  previous  meeting  re- 
ported several  amendments  to  ihe  Rules  of  Interchange,  which 
were  discussed  at  some  length,  and  approved,  after  some  slight 
changes  had  been  made. 

There  was  also  some  discussion  on  a  proposed  new  form  of 
pass  card  to  be  used  only  for  cars  in  local  business  ;  it  is  to  be 
applied  in  addition  to  the  regular  defect  card,  when  a  car  is  in 
need  of  repairs. 

New  York  Railroad  Club. — At  the  regular  meeting,  April 
21,  there  was  no  subject  assigned  for  discussion,  but  the  mem- 
bers were  requested  to  introduce  topics. 

Mr.  Dale  spoke  of  a  new  coupler,  which,  it  is  believed,  has 
sufficient  strength  to  obviate  the  objection  of  breaking  knuckles, 
which  is  brought  against  the  M.  C.  B.  coupler. 

The  subject  of  removing  defect  cards  was  brought  up  by  Mr. 
West  and  discussed  by  him  and  by  Messrs.  Adams,  Smith  and 
others. 

The  President  suggested  the  subject  of  leaking  locomotive 
tubes,  on  which  there  was  a  long  discussion,  a  number  of 
members  giving  their  experience,  as  to  the  effect  on  tubes  of 
different  kinds  of  coal,  of  dead-plates,  brick  arches  and  other 
devices. 

Mr.  Adams  brought  up  the  subject  of  roller  bearings,  and 
stated  that  on  his  road  they  had  been  trying  the  Meneely  bear- 
ing and  also  a  ball  bearing,  both  with  considerable  success. 
The  subject  was  further  discussed  by  Messrs.  Rogers,  Brady, 
Blackall  and  others. 

At  the  regular  meeting  in  New  York,  May  ig,  Mr.  D.  L. 
Barnes  read  a  paper  on  Draft  Rigging  for  Freight  Cars,  which 
was  illustrated  with  a  number  of  diagrams.  A  discussion  fol- 
lowed. 

Western  Railway  Club. — At  the  regular  meeting  in  Chicago, 
April  ig,  the  time  was  devoted  to  a  general  discussion  of  pro- 
posed amendments  to  the  Rules  of  Interchange.  A  number 
were  suggested  and  advocated  by  different  members. 


At  the  regular  meeting.  May  17,  Mr.  W.  H.  Lewis  presented 
a  paper  giving  the  results  of  experiments  with  Exhaust  pipes 
and  Nozzles  of  different  sizes. 

Mr.  E.  N.  Herr  read  a  paper  on  Irregular  Wear  of  Locomo- 
tive Driving-wheel  Tires,  giving  a  number  of  instances  drawn 
from  experience. 

Franklin   Institute. — At  the  regular  meeting  in  Philadel 
phia,  April  20,  the  Secretary  reported  the  death  of  Mr.  William 
A.  Cheyney,  Auditor  of   the    Institute,    and   a   committee  was 
appointed  to  piepare  a  suitable  memorial  of  the  deceased. 

Mr.  E.  H.  Outerbridge,  of  New  York,  gave  a  description  of 
a  new  article  of  manufacture,  called  "  Panlasote"  leather,  de- 
signed principally  to  serve  as  a  substitute  for  leather,  and  espe- 
cially for  the  more  costly  varieties  of  leather  employed  for 
upholstery,  wall  decorations,  traveling  bags,  etc. 

Mr.  Thomas  P.  Conard  presented  a  description,  with  lantern 
projections,  of  the  Shay  Geared  Locomotive. 

Mr.  T.  F.  Cook,  of  Tacoma,  Wash.,  followed  with  a  descrip- 
tion of  a  new  method  of  transportation  recently  invented  by 
him.  The  inventor  employs  an  overhead  system,  the  perma- 
nent way  consisting  of  a  single  line  of  columns  carrying  an 
upper  and  lower  girder.  The  invention  consists  further  in  an 
arrangement  of  horizontal  pulleys,  which  are  carried  on  the 
lower  girder,  adapted  to  be  driven  by  any  suitable  motive- 
power  and  by  which  motion  is  communicated  to  the  cars.  The 
latter  are  arran<!;ed  to  travel  in  opposite  directions  on  the  two 
sides  of  the  elevated  structure. 

The  Committee  on  Science  and  the  Arts,  at  its  stated  meet- 
ing of  May  2,  adopted  reports  on  the  following  subjects  :  Milli- 
kin's  improved  post  for  electric  service  ;  Gibbon's  street  rail- 
road rail  ;  Golding's  &  Durkee's  expanded  metal  ;    Lungren's 
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incandescent  gas  burner  ;  McClellan's  anti-siphon  trap-vent  ; 
the  Woodbury  engine,  and  Roeder's  ^:  Greene's  improved 
windows.  In  the  cases  of  Gibbon,  Golding  \'  Ourkcc,  Liin 
gren  and  McClellan,  the  Committee  recommended  the  aw.ird 
ol  the  John  Scott  Legacy  I'remium  and  Medal,  and  in  the  case 
of  Roeder,  the  applicant  was  awarded  the  Edward  Longstreth 
medal. 


Engineers'  Club  of  Philadelphia. — The  regular  meeting  of 
April  2  was  devoted  to  an  informal  discussion  of  the  trolley  sys- 
tem for  operating  street  cars  by  electricity.  A  large  number  of 
members  took  part  in  the  discussion,  and  the  arguments  for  and 
against  this  system  were  strongly  stated.  The  discussion  was 
not  concluded,  but  was  continued  to  the  meeting  of  May  7. 


Engineers'  Society  of  Western  Pennsylvania. — At  the 
meeting  of  the  Chemical  Section,  March  24,  Mr.  Jamss  O. 
Handy  read  a  paper  on  a  rapid  method  for  Phosphorus  Deter- 
mination in  Iron,  Steel  and  Ores. 


At  the  regular  monthly  meeting  of  the  Society,  April  19, 
Professor  J.  W.  Langley,  for  the  Committee  on  Smoke,  re- 
ported that  the  Committee  had  met  and  assigned  each  detail  to 
be  considered  to  different  members  of  the  Committee. 

The  paper  of  the  evening  was  read  by  Mr.  G.  S.  Da-ison,  on 
Discharge  Observations  of  Large  Streams.  The  paper  reviewed 
in  brief  the  work  accomplished  by  separate  investigations, 
beginning  in  the  seventeenth  century  and  closing  to  date.  It 
was  especially  interesting  in  the  details  furnished  from  the 
author's  personal  work,  when  engaged  as  an  Assistant  Engi- 
neer under  the  Mississippi  River  Commission  during  1879  and 
1880,  when  he  was  detailed  for  duty  at  Fulton,  Tenn.,  about 
two  miles  below  the  historic  Fort  Pillow.  A  full  description  of 
the  character  and  management  of  the  floats,  both  single  and 
double,  was  given  in  detail,  as  well  as  the  method  of  obtaining 
mid-depth  velocity.  The  irregularity  of  all  results  obtained 
from  different  known  formulas  was  shown.  The  paper  con- 
cluded with  the  following  rhiimi : 

"  As  to  the  particular  system  to  be  used,  we  believe  the 
double-fioat  system,  carefully  conducted,  will  give  good  results 
up  to  a  velocity  of  10  ft.  per  second.  Current  meters,  carefully 
rated  for  coefficients  and  used  with  chronograph,  will  give  very 
accurate  results.  They  are  stationary  at  a  point  in  the  section 
while  in  use.  The  former  depends  on  the  average  of  its  ap- 
proach to  and  departure  from  the  discharge  section  for  its 
main  velocity  through  the  same,  while  the  latter  gives  the  con- 
dition of  things  immediately  at  the  section.  The  meter  cannot 
be  used  for  high  velocities,  as  in  swift  currents  it  would  be 
difficult  to  hold  in  place  the  craft  from  which  the  observation 
must  be  taken.  In  the  experiments  at  Burlington,  la  ,  com- 
parisons of  these  systems  were  made,  showing  very  slight  differ- 
ences, so  slight  as  to  practically  give  the  same  results.  The 
current  meters  recorded  the  actual  pulsations  of  the  water,  thus 
representing  very  slight  change  in  the  velocity.  All  the  oscil- 
lations within  the  path  of  a  moving  float  are  averaged." 

The  paper  was  illustrated  by  cuts  showing  cross-seciions  of 
the  river,  the  floats,  and  the  lines  of  observations. 


Engineers'  Club  of  Cincinnati. — At  the  April  meeting  of  the 
Club  there  was  an  attendance  of  45  members  and  several  visit- 
ors. One  new  member  was  elected  and  three  applications  for 
membership  presented.  There  has  been  a  very  active  interest 
in  the  affairs  and  administration  of  the  Club  during  several 
months  past. 

Mr.  Bouscaren  read  a  very  interesting  paper  on  the  subject 
of  the  work  being  done  to  restore  the  anchorage  of  the  cables 
of  the  suspension  bridge  between  Cincinnati  and  Covington. 
The  bridge  was  erected  in  1S66,  and  a  recent  examination  of 
the  anchorages  revealed  the  necessity  of  strengthening  the 
cables  at  these  points,  and  Mr.  Bouscaren  has  had  charge  of 
the  work. 


At  the  last  regular  meeting  of  the  Club  13  new  members 
were  elected,  making  the  membership  123  at  that  date. 

Colonel  Latham  Anderson  read  a  paper  on  a  proposed  New 
Type  of  Dam.  He  was  a  member  of  a  commission  of  Engi- 
neers appointed  by  the  Arrowhead  Reservoir  Company,  to 
prepare  plans  for  a  system  of  irrigation  for  supplying  the  terri- 
tory nortn  and  west  of  San  Bernardino,  Cal.  The  water  for 
this  purpose  is  to  be  obtained  from  the  headwaters  of  the  Majore 
River.  In  a  particular  basin  in  the  mountains  at  this  place, 
described  by  the  writer,  there  are  four  consecutive  branches  of 
the  Majore  having  admirable  sites  for  dams  and  reservoirs,  all 
of  which  will  be  used,  but  the  largest  and  the  one  which  will 
be  used  first  is  known  as  the  Little  Bear  Valley. 


Engineers'  Club  of  St.  Louis.  —At  the  regular  meeting, 
April  20,  Captam  C.  F.  Palfrey  was  el.-cted  a  member. 

Mr.  li.  F.  Crow  then  read  the  paper  of  the  evening  on  Ele- 
ments Involved  in  Rapid  Transit.  The  subject  was  divided 
Into  two  parts  :  First,  the  development  of  a  new  system,  and 
second,  the  study  of  methods  to  increase  the  efficiency  of  lines 
already  in  existence.  The  second  method  is  the  one  in  which 
the  greater  number  are  interested.  One  of  the  greatest  draw- 
backs to  rapid  transit  has  been  the  poor  roadbeds  and  poorly 
designed  curves  which  answered  the  purpose  for  the  horse  cars, 
but  were  inadequate  for  the  present  system.  The  terminal 
facilities  was  another  point  which  made  trouble  when  it  was 
attempted  to  run  a  number  of  trains  with  a  small  headway. 
The  (|uestion  of  stops  was  one  which  presented  serious  difficulty 
to  obtaining  any  high  rate  of  speed.  The  paper  also  dwelt  on 
the  question  of  car  construction,  and  showed  some  of  the  advan- 
tages obtained  by  newer  and  better  designs. 

Discussion  followed  by  Messrs.  Hermann,  Crow,  Seddon, 
Moore,  Johnson,  Crosby,  Olshausen,  Maxon,  Colby,  Russel 
and  Woods. 


Civil  Engineers'  Club  of  Cleveland. — The  regular  meeting 
of  the  Club  was  held  May  if),  in  the  Club  rooms.  Five  active 
and  one  associate  member  were  elected.  Dr.  Staley,  President 
of  Case  School  of  Applied  Science,  was  elected  delegate  to  the 
Fifth  International  Congress  on  Inland  Navigation. 

Mr.  C.  W.  Hopkinson  read  an  interesting  paper  on  Whither 
is  our  Architecture  Tending  ? 

Mr.  Searles.  a  member  of  the  Club  and  one  of  the  engineers 
of  the  North  River  Bridge  at  New  York,  gave  a  very  interest 
ing  account  of  the  proposed  structure. 


Denver  Society  of  Civil  Engineers. — At  the  regular  meet- 
ing April  27,  Mr.  Thomas  Withers  read  a  paper  on  the  Ventila- 
tion of  Tunnels,  describing  the  various  methods  which  have 
been  tried. 

Mr.  F.  H.  Whiting  read  a  paper  on  Electric  and  Cable  Rail- 
roads in  Denver.  Roth  papers  were  briefly  discussed  by  mem- 
bers present. 


Technical  Society  of  the  Pacific  Coast. — At  the  Apiil 
meeting  in  San  Francisco.  Andrew  Fraser,  Edward  C.  Jones, 
Leon  H.  Taylor  and  Professor  Charles  David  Marx  were 
elected  members. 

Mr.  D.  E.  Hughes  presented  a  paper  on  the  Sickle,  or  Per- 
fect Railroad  Curve. 

The  following  question  was  submitted  for  discussion  :  "  What 
is  the  effect  of  Modern  Brakes  upon  the  Railroad  and  its  Sup- 
porting Structures?"  The  discussion  was  carried  on  by 
Messrs.  Von  Geldern,  Hughes,  Curtis  and  others. 

Professor  Willard  D.  Johnson  made  an  address  on  the  pro- 
posed Topographical  Survey  of  the  State,  and  a  special  com 
mittee  was  appointed  to  aid  in  advocating  such  a  survey. 


NOTES  AND  NEWS. 


A  Remarkable  Hydraulic  Plant.— The  Pelton  Water-Wheel 

Company,  of  San  Francisco,  is  constructing  a  water-wheel  36 
in.  in  diameter,  to  operate  under  a  head  of  2, too  ft.,  or  a  pres- 
sure of  more  than  goo  lbs.  per  square  inch.  The  wheel  is  to 
run  at  1,150  revolutions  per  minute,  and  have  a  speed  at  its 
periphery  of  10,805  ft.  per  minute,  which  is  at  least  one-third 
faster  than  circular  saws  are  driven.  The  wheel  is  to  be  placed 
in  one  of  the  Comsiock  mines  and,  in  addition  to  the  depth 
of  the  mine,  is  to  be  fed  from  the  Virginia  water-mains,  which 
have  a  pressure  of  19S  lbs.  to  begin  with.  The  diameter  of 
the  jet  will  be  only  0.15  in.  The  wheel  will  be  of  solid  steel,  a 
tempered  plate  |  in.  thick. 

It  is  a  remarkable  case,  and  will  be  watched  with  much  in- 
terest. Various  kinds  of  phenomena  will,  no  doubt,  be  ob- 
served in  respect  to  erosion  of  the  surfaces,  especially  of  the 
nozzles.  This  will  be  by  far  the  greatest  head  or  pressure  ever 
applied  to  a  water-wheel. — Industry,  San  Francisco. 

Protection  for  Steel  Ships. — The  Revue  Scientifique  notes 
that  at  a  recent  meeting  of  the  Institution  of  Naval  Architects, 
in  England,  Mr.  F.  C.  Goodall,  Engineer  for  the  Corporation 
of  the  Trinity  House — which  is  the  Board  in  charge  of  light- 
houses— strongly  recommends  the  use  of  steatite  for  coating  the 
plates  of  steel  ships.  Steatite,  more  commonly  known  as  soap- 
stone,  is  a  soft  magnesian  rock  which  is  found  in  the  Alps,  in 
England,  in  Germany,  in  the  United  States  and  in  China  in 
large  quantities.  It  has  some  valuable  qualities.  It  is  not 
affected  by  extreme  temperatures  nor  atmospheiic  influences  ; 
it  is  incombustible  ;  it  is  a  very  bad  conductor  of  heat  ;  it  is  not 
a  conductor  of  electricity  at  all  ;  it  is  not  attacked  by  acids  ; 
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finally,  it  can  be  ground  very  fine  and  will  adhere  closely  to  a 
smooth  surface. 

It  is  stated  that  the  Chinese,  anticipating  European  inven 
tion  here  as  in  some  other  cases,  have  for  many  centuries  used 
this  mineral  as  the  base  of  a  paint  used  for  covering  stone 
buildings  and  for  painting  their  junks. 

Mr.  Goodall  stales  that  when  mixed  with  oil  or  with  an  ordi- 
nary dryer,  steatite  will  not  dry  completely  ;  but,  aided  by  the 
advice  of  the  Holzapfel  firm,  he  has  obtained  excellent  results 
by  dissolving  it  in  a  varnish.     The  varnish   makes  a  pigment 


represent  vertical  sections  at  right  angles  to  each  other  of  a 
boiler  so  constructed  ;  the  arrows  shown  in  full  lines  represent- 
ing the  course  of  the  gases,  while  those  shown  dotted  represent 
the  course  of  the  air.  A  represents  the  producer  furnace,  and 
B  the  hopper  through  which  fuel  is  supplied. 

A  Good  Boiler  Setting. — For  some  time  past  the  Wellman 
Iron  &  Steel  Company,  of  Thurlow,  Pa.,  have  had  running  in 
their  No.  2  boiler  house  a  battery  of  boilers  designed  by  S.  T. 
Wellman,  which  embody  novel   features,  and,    using  a  cheap 
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sufficiently  elastic  to  prevent  cracking,  while  the  pores  are  en- 
tirely filled  by  the  very  fine  particles  of  the  steatite,  and  a  coat- 
ing is  formed  which,  it  has  been  shown  by  experiment,  will  pro- 
tect iron  and  steel  plates  from  the  air,  water  and  galvanic 
action,  through  a  period  of  several  years.  It  is,  moreover,  not 
an  expensive  material,  and  can  be  readily  obtained  in  large 
quantities  and  ground  up  to  the  required  fineness  without  diffi- 
culty. 

In  this  connection  it  is  well  also  to  recall  the  experiments  in 
the  use  of  lacquer  for  ship's  plates,  which  is  advocated  by  Mr. 
Hotta,  and  to  which  reference  has  heretofore  been  made  in  our 
columns.  Some  interesting  experiments  are  now  in  progress 
in  this  direction  with  larquer  as  a  protection  for  iron  and  steel 
against  the  corroding  influences  of  air  and  sea  water. 

A  Gas-Fired  Boiler. — The  accompanying  cut  shows  a  form 
of  gas-fired  boiler  lately  patented  in  England  by  G.  H.  Taylor 
and  W.  O.  A.  Lowe.  It  is  an  improvement  of  that  form  in 
which  the  gases  are  led  from  the  producer  to  the  combustion- 
chamber  by  means  of  downtakes.      In  the  new  form  these  may 


FIQ.  I.  FIG.  2. 

a;  GAS-FIRED   FURNACE. 

be  dispensed  with,  and  the  producer,  along  with  the  uptake,  is 
surrounded  by  an  enveloping  hollow  chamber,  into  the  upper 
end  of  which  the  gases  generated  in  the  producer  are  led,  and 
down  which  again  they  are  conducted  into  the  combustion- 
chamber,  where  ignition  takes  place.  A  water-space  is  left 
between  this  enveloping  chamber  and  the  producer  and  uptake, 
and  this  space  is,  by  means  of  suitable  passages  or  openings, 
placed  in  free  communication  with  the  surrounding  water  con 
tained  in  the  boiler,  so  as  to  ensure  perfect  circulation,  as  well 
as  to  permit  of  the  escape  of  steam  into  the  surrounding  water 
in  the  boiler.     The  accompanying  illustrations,  figs,  i  and  2, 


i  coal,  have  proven  very  economical.  As  will  be  noted  from  the 
accompanying  engravings,  the  notable  point  in  the  design  of 
the  boiler  is  the  fact  that  it  has  a  detached  fire-box,  and  that 
the  products  of  combustion  pass  simply  through  the  flues  to  the 
stack.  The  direct  tubular  boilers  are  each  90  in.  diameter  of 
shell  and  15  ft.  long,  and  contain  266  flues  2i  in.  in  diameter. 
The  area  of  heating  surface  is  2,300  sq.  ft.,  while  the  grate  sur- 
face is  64  sq.  ft.,  the  area  through  the  tubes  being  7i  sq.  ft. 
The  ratio  of  the  heating  to  grace  surface  is,  therefore,  36  to  i, 
while  the  ratio  of  grate  surface  to  tube  area  is  S|  to  i.  The 
boilers  use  forced  draft  at  i  oz.  pressure,  supplied  by  a  Sturte- 
vant  blower.     As  will  be  seen   from   the   drawings,  the   air  is 

;  forced  through  underground  flues  up  through  the  side  walls  of 
the  furnaces  over  the  root  and  front,  being  thus  slightly  heated. 
It  then  passes  to  the  ash-pit  and  under  the  grates.  One  result 
of  this  method  is  that  the  front  is  kept  quite  cool.  In  February 
a  number  of  tests  were  made  on  No  4  boiler  with  average  re- 
sults as  follows  :  Coal  burned  per  hour  per  square  foot  grate, 
12.9  lbs.;  water  evaporated  per  hour,  per  square  foot  heating 
surlace,  2.9  lbs.;  water  evaporated  per  pound  of  coal,  8.03  lbs. 
The  average  boiler  pressure  was  93  lbs.;  temperature  of  feed- 
water,  124.5°;  temperature  of  escaping  gases,  410  .  The  three 
tests,  from  which  these  averages  are  taken,  lasted  in  all  254! 
hours  ;  during  that  time  fires  were  cleaned  54  times. 

With  ordinary  rice  anthracite  coal  as  a  fuel  these  results  are 
certainly  very  flattering.  The  boiler  is  simple,  quickly  and 
easily  set,  and  the  cost  per  horse-power  is  very  low. 

A  simple  method  has  been  adopted  for  cleaning  it.  A  steam 
jet  has  been  arranged  for  each  stack.  Once  a  day  steam  is 
blown  into  the  stack,  which  carries  off  all  the  dust  which  may 
have  settled  in  the  flues. — Iron  Age, 

Open  Suburban  Cars. — The  Illinois  Central  car  shops  at 
Chicago  are  building  several  hundred  open  cars  for  the  use  of 
visitors  to  the  Exposition.  The  car  is  designed  to  seat  no  per- 
sons comfortably,  although  at  least  24  more  average  sized  per- 
sons may  be  accommodated  with  seats.  The  length  of  the 
vehicle  over  all  is  53  ft.  and  from  sill  to  sill,  45  ft.  i  in.  The 
width  is  8  ft.  inside  and  the  height  from  rail  to  roof,  13  ft.  9^4 
in.  Across  the  ends  of  the  car  are  seats,  and  there  are,  in  the 
interior,  10  double-seated  compartments.  No  steps  or  plat- 
form will  be  attached  to  the  car,  as  the  train  will  make  no  stops 
between  Van  Buren  Street  and  the  Exposition  grounds,  and 
the  platforms  at  the  terminals  will  be  of  the  same  height  as  the 
floor  of  the  cars.  In  finish  the  coaches  will  be  of  the  same 
style  as  the  suburban  cars. — A'ational  Car-Buildtr. 

An  Electric  Locomotive. — Foreign  papers  state  that  a  firm 
in  Basle,  Switzerland,  is  building  an  electric  locomotive  of 
1,500  H.P.  It  will  be  carried  on  six  wheels  and  will  have 
three  motors,  one  attached  to  each  axle.  It  is  expected  to 
attain  a  very  high  speed. 
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NEW  YORK,  JULY,  1892. 

VVatku  seems  to  have  been  an  unusually  destructive 
element  this  year.  The  tlooils  in  Pennsylvania  are  referred 
to  elsewhere,  and  the  people  along  the  lower  Mississippi 
have  been  and  are  still  engageil  in  a  prolonged  effort  to 
secure  their  levees  from  destruction  by  the  river,  which 
has  been  as  high,  or  higher,  than  ever  before.  In  some 
cases  they  have  succeeded  by  hard  and  well-directed  work, 
but  in  several  places  there  have  been  dangerous  crevasses 
which  have  flooded  a  large  extent  of  country. 

The  question  of  holding  the  Mississippi  in  check  and 
disposing  of  the  flood  waters  grows  more  dilFicult  every 
year  ;  and  it  presents  a  problem  which  may  require  the 
best  thought  and  ability  of  engineers. 


If  the  reports  telegraphed  to  the  daily  papers  be  true, 
Dr.  Justin  has  at  last  succeeded  in  his  efforts  to  use  shells 
loaded  with  high  explosives  with  an  ordinary  gun  and  a 
powder  charge.  His  latest  tests  are  said  to  have  had  very 
successful  results  ;  but  after  the  long  series  of  failures  in 
this  direction  some  doubt  may  be  expressed,  at  any  rate, 
until  fuller  reports  are  made. 


The  purchase  of  the  Louisville,  New  Orleans  &  Texas 
Railroad  by  the  Illinois  Central  Company  is  a  railroad 
event  of  some  importance,  giving  the  last-named  company 
control  of  two  good  north-and-south  lines,  and  substan 
tially  freeing  it  from  the  competition  of  any  strong  line 
south  of  the  Ohio.  It  is  another  step  in  that  process  of 
consolidation  which  is  so  marked  a  feature  of  the  present 
radroad  era. 

TllR  Special  Commission  to  which  the  Supreme  Court, 
under  the  ]irovisions  of  the  law,  referred  the  report  of  the 
New  York  Rapid  Transit  Commission,  has  submitted  its 
report.  This  approves  the  plan  for  a  four-track  under- 
ground road  through  the  center  of  the  city  as  far  north  as 
Union  Square,  and  thence  up  the  west  side  to  the  city 
limits  ;  the  line  in  the  upper  part  of  the  city  to  be  partly 
under  and  partly  above  ground,  according  to  the  varying 
nature  of  the  surface.     The  approval  of  the  proposed  east 


side  line  Is  limited  to  a  road  asfarnorth  as  44th  Street,  any 
action  as  to  the  rest  being  prevented  by  an  act  passed  by 
the  last  Legislature  prohibiting  the  use  of  Madison  Ave- 
nue, which  had  been  chosen  by  the  Rapid  Transit  Com- 
mission. 

The  Court  will  probably  keep  this  report  under  consid- 
eration for  some  time  before  deciding  upon  it.  Should  it 
be  approved,  the  franchise  for  the  proposed  lines  will  be 
offered  at  public  sale  to  any  parties  who  will  undertake  to 
build  and  operate  them. 


It  now  seems  probable  that  the  Ordnance  Department 
of  the  Army  will  get  a  liberal  appropriation  for  the  com- 
pletion of  the  gun  factory  at  the  Watervliet  Arsenal.  This 
factory  has  been  well  planned  and  managed,  and  the  addi- 
tional plant  which  the  appropriation  provides  will  put  it  in 
condition  for  doing  good  work  on  the  largest  class  of  guns. 


THii  New  York  Central  has  lately  put  in  use  on  its  sub- 
urban trains  a  number  of  locomotives  burning  anthracite 
coal,  much  to  the  relief  of  travelers  and  residents  along 
the  line.  The  use  of  bituminous  coal  with  the  acconipafiy- 
ing  smoke  on  locomotivts  running  through  such  crowded 
residence  districts  as  those  along  the  Ilarlem  Division  and 
the  lower  end  of  the  Hudson  River  Division  is  a  "  relic  of 
barbarism"  which  ought  not  to  be  permitted.  The  new 
engines,  by  the  way,  are  of  the  ordinary  eight-wheel  pat- 
tern, and  not  of  the  type  illustrated  in  our  columns  some 
time  ago,  although  those  engines  are  said  to  have  done 
very  well. 

Thi:  Pennsylvania  Railroad  has  had  several  locomotives 
built  in  different  shops  and  of  different  styles,  which  are 
to  be  tried  in  its  fast  passenger  service,  in  comparison 
with  the  established  types  now  in  use  on  the  road.  Two 
of  these  engines  are  from  the  Schenectady  Works,  one  being 
an  eiglit-wheel  engine  and  the  other  a  ten-wheel,  two-cyl- 
inder compound  ;  a  third  is  a  ten-wheel  engine  from  the 
I'aldwin  Works,  of  the  Vauclain  four-cylinder  compound 

type-  

There  seems  to  be  some  prospect  of  the  completion  of 
the  Chignelo  Ship  Canal,  and  work  on  the  hydraulic  lilts 
at  the  northern  terminus  was  recommenced  early  in  June. 
The  iron-work  and  machinery  lor  this  was  completed  some 
time  ago.  It  is  understood  lliat  the  Company  has  secured 
means  for  going  on  with  the  work  at  any  rate,  if  not 
enough  to  complete  it. 

The  Cape  Cod  Ship  Canal  project,  which  has  been 
brought  up  so  many  times,  and  upon  which  work  has  been 
begun  on  several  different  occasions,  has  always  been  un- 
fortunate, and  notwithstanding  the  obvious  advantages  of 
the  canal,  no  Company  has  yet  succeeded  in  bringing  it 
anywhere  near  completion.  The  latest  corporation  which 
has  hold  of  the  project  tried  to  secure  some  aid  from  the 
State  of  Massachusetts,  but  the  Legislature  of  that  State 
has  put  so  decided  a  veto  upon  it  that  there  is  no  proba- 
bility of  the  attempt  being  renewed. 


Other  ship  canal  projects,  however,  seem  to  promise 
better.  Professor  Haupt  is  sanguine  as  to  the  prospects 
of  his  proposed  canal  between  the  Delaware  and  New 
York  Bay.  His  plan,  it  will  be  remembered,  provides  for 
the  enlargement  ot  a  part  of  the  present  Delaware  &  Rari- 
tan  Canal,  which  will  cover  nearly  one-half  the  distance 
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and  the  building  of  a  new  canal  for  the  remaining  half  ; 
from  an  engineering  point  of  view  this  is  a  perfectly  feasi- 
ble project,  the  only  question  being  as  to  the  commercial 
value  of  the  canal  when  completed. 


The  tests  ordinarily  adopted  tor  color-blindness  have 
never  seemed  to  us  altogether  trustworthy  ;  and  although 
they  have  met  with  general  acceptance,  this  opinion  seems 
to  be  supported  by  the  13ritish  Society  of  Arts.  At  a  re- 
cent meeting  of  that  Association,  a  paper  on  Color-Blind- 
ness  was  read,  and  in  that  paper  and  the  discussion  which 
followed  strong  ground  was  taken  against  the  ordinary 
tests.  Persons  who  had  had  considerable  experience  in 
making  them  maintain  that  on  the  one  hand  they  could  be 
used  in  an  unfair  way,  while  upon  the  other  it  was  com- 
paratively easy  for  a  person  with  a  little  previous  instruc- 
tion to  evade  their  requirements.  A  new  and  more  satis- 
factory set  of  tests  is  recommended,  athough  experts  are 
not  agreed  as  to  what  programme  should  be  followed. 


The  project  for  an  electrical  railroad  between  Chicago 
and  St.  Louis,  which  is  advocated  by  Dr.  Adams,  and  to 
which  some  reference  has  heretofore  been  made,  does  not 
seem  to  meet  altogether  with  the  approval  of  the  experts 
in  the  Electrical  Engineers'  Society.  Dr.  Adams  recently 
delivered  a  lecture  before  that  Society  on  his  plan,  which 
was  sharply  criticised,  and  some  high  autherities  expressed 
serious  doubts  as  to  its  practicability  in  the  present  state  of 
the  science,  although  few  were  willing  to  say  that  some- 
thing like  it  might  not  be  carried  out  in  the  future. 


It  is  stated  that  the  Short  Electric  Company,  of  Cleve- 
land, through  its  Engineer,  has  made  a  proposition  to  the 
Manhattan  Elevated  Railroad  in  New  York  for  the  run- 
ning of  its  trains  by  electricity.  The  proposition,  it  seems, 
was  not  accepted,  the  Manhattan  Company  being  some- 
what doubtful  as  to  the  result,  although  the  engineer  who 
designed  the  proposed  system  was  perfectly  confident. 
To  run  the  trains  on  the  Third  Avenue  line  of  the  road, 
for  instance,  would  be  a  much  greater  undertaking  than 
any  electric  company  has  yet  ventured  upon.  As  in  the 
instance  previously  referred  to,  it  would  be  rash  to  pre- 
dict that  it  will  not  be  done  within  a  few  years  ;  but  to 
judge  only  by  what  has  already  been  accomplished,  the 
Company  seems  to  be  justified  in  expressing  some  doubt 
as  to  the  result.  It  may  be  said,  however,  that  the  New 
York  elevated  lines  present  about  as  favorable  conditions 
as  could  be  found  for  the  use  of  electricity  as  a  motor,  and 
if  the  experiment  could  be  tried  there  the  results  would  be 
interesting. 

It  is  to  be  noted  that  both  the  great  political  parties  this 
year  have  inserted  in  their  platforms  resolutions  favoring 
legislation  for  the  adoption  of  safety  appliances  on  rail- 
road cars.  This  is  significant,  because  it  shows  a  belief  on 
the  part  of  men  who  are  accustomed  to  watch  public  opin- 
ion that  there  is  a  popular  interest  in  the  question  which 
is  worth  considering.  It  will  also  serve  to  indicate  the  im- 
portance of  railroads  and  railroad  questions  in  modern 
life. 

The  Government  of  the  Argentine  Republic  has  carried 
official  regulation  of  railroads  to  a  greater  extreme,  proba- 
bly, than  that  of  any  other  country,  excepting,  of  course. 


those  in  which  the  railroads  are  owned  directly  by  the  State. 
As  a  general  rule  the  interferences  of  the  State  is  confined 
to  the  regulation  of  rales  and  similar  matters,  and  to  cer- 
tain requirements  intended  to  secure  safety  in  operation, 
but  the  Argentine  Government  has  recently  gone  much 
further.  In  one  case  we  are  told  a  large  lot  of  rails  im- 
ported for  the  use  of  one  of  the  lines  had  been  thrown 
aside  because  the  Government  inspectors  refused  to  allow 
them  to  be  laid,  not  because  they  were  of  poor  material  or 
too  light,  _but  because  the  section  did  not  suit  the  views  of 
the  inspector.  It  is  said  that  a  plan  is  in  preparation  re- 
quiring all  railroad  lines  to  use  rails  of  uniform  section, 
and  that  the  Government  also  proposes  to  adopt  certain 
types  of  locomotives  and  cars  to  which  all  the  roads  must 
correspond.  How  far  this  will  be  carried  is  still  uncer- 
tain, but  it  is  quite  possible  that  such  unnecessary  regula- 
tion may  produce  a  reaction  to  the  other  extreme. 


A  NEW  company,  which  has  just  been  organized  in  New 
York,  proposes  to  build  a  tunnel  extending  under  the 
North  and  East  Rivers  from  Jersey  City  to  Brooklyn,  and 
connecting  the  Long  Island  Railroad  with  the  Pennsyl- 
vania and  the  other  roads  having  their  terminal  stations  on 
the  west  side  of  the  Hudson.  The  articles  of  incorpora- 
tion also  contain  clauses  providing  for  the  underground 
connection  of  both  Brooklyn  and  Jersey  City  with  the 
lower  part  of  New  York  City.  But  little  has  been  said 
about  this  company,  but  it  is  reported  to  have  the  backing 
of  Mr.  Austin  Corbin  and  some  other  heavy  capitalists 
who  are  quite  able  to  provide  the  means  for  carrying  it 

through. 

•- • 

THE  SIBERIAN  RAILROAD. 


The  actual  commencement  of  work  on  the  Western 
Siberian  Railroad  is  an  event  which  ought  to  attract  atten- 
tion all  over  the  world.  As  our  Russian  correspondent 
tells  in  another  column,  the  location  of  the  road  has  been 
finally  approved,  and  an  appropriation  made  which  will 
put  the  graders  at  work.  Although  it  is  now  too  late  in 
the  short  Siberian  season  to  accomplish  very  much  this 
year,  it  is  an  earnest  of  the  future,  and  there  is  no  doubt 
that  next  year  substantial  progress  will  be  made. 

The  Siberian  Railroad  has  several  features  which  ought 
to  draw  attention  to  the  work.  In  the  first  place,  it  will 
be  the  longest  continuous  railroad  line  in  the  world.  It  is 
the  only  great  transcontinental  line  now  under  construc- 
tion, if  we  except  the  comparatively  very  short  Transandine 
Railroad  in  South  America,  and  it  presents  many  engineer- 
ing features  of  interest.  The  building  of  the  road  through 
the  difficult  mountain  region  of  the  Trans-Baikal  ;  its 
operation  in  the  rigorous  climate  of  Eastern  Siberia,  and 
the  crossings  of  a  number  of  rivers  of  great  size  are  all 
points  which  will  require  much  engineering  skill  and 
ability. 

The  commercial  results  of  the  building  of  the  road  may 
also  be  considerable,  and  may  tend  to  make  considerable 
changes  in  some  old  trade  routes.  It  will  take  time  to  ac- 
complish these,  however,  even  after  the  road  is  completed, 
for  trade  changes  slowly  although  surely. 

It  must  also  be  remembered  that  Western  Siberia  now 
presents  the  only  great  unoccupied  area  of  land  which  is 
open  to  occupation  and  cultivation  by  civilized  man,  for 
the  tropical  regions  of  Africa  can  hardly  be  considered  in 
such  a  connection.     The  climate  is  not  more  severe  than 
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that  of  Manitoba  or  perhaps  North  Dakota,  and  much  of 
the  land  is  of  jjood  ([uality.  Central  Siberia  can  never  be 
an  a[jricultural  country,  but  it  has  great  resources  in  min- 
erals and  timber  which  the  railroad  will  develop.  On  the 
Pacific  end  of  the  road  there  is  a  very  fertile  country  still 
almost  unoccupied,  which  presents  many  inducements  for 
settlement. 

Finally  the  road  will  so  strengthen  the  military  position 

of  Russia  as  to   make  that  State  the  dominant  power  in 

Eastern  Asia,  and   to  give  it  a  position  like  that  it  already 

.  holds  in   Central  Asia,  a  controlling   inlluence-  which  no 

other  I'.uropean  power  can  shake. 

.■Ml  these  are  considerations  which  will  doubtless  fully 
support  the  Russian  Government  in  its  intention  to  build 
the  railroad  with  all  possible  speed.  It  is  interesting  to 
know  that  American  ingenuity  is  appreciated  l)y  the  Rus- 
sian engineers,  and  that  American  methods  and  machinery 
will  l)t;  largely  adopted  in  construction. 


DAMS  AND  FLOODS. 


Our  readers  are  all  familiar  tlirough  the  daily  papers 
with  the  details  of  the  Hood  in  the  Oil  Creek  Valley  by 
which  the  flourishing  towns  of  Titusville  and  Oil  City  in 
Petinsylvania  were  recently  almost  destroyed,  and  the  cir- 
cumstances seem  to  call  for  some  comment.  The  catas- 
trophe there  was  only  second  to  the  memorable  one  at 
Johnstown  in  its  terrible  results,  the  loss  of  life  and  the 
devastation  of  a  prosperous  district,  while  in  the  towns 
themselves  the  horrors  of  a  fire,  spread  and  earned  on  by 
the  water  itself,  were  added  to  the  flood.  That  the  loss 
of  life  was  not  as  great  as  at  Johnstown  was  due  chiefly  to 
the  fact  that  the  wider  spread  of  the  valley  did  not  permit 
so  great  a  concentration  of  the  flood,  and  gave  more  time 
and  opportunity  for  escape. 

While  there  would  probably  have  been  some  damage 
done  in  any  case  by  the  overflow  due  to  long-continued 
heavy  rains,  it  would  probably  have  been  so  limited  in  its 
nature  as  hardly  to  attract  any  special  notice,  had  not  the 
flood  been  concentrated  in  its  effects,  as  it  were,  by  the 
addition  to  it  of  the  water  stored  up  by  a  dam  at  Spartans- 
burg,  on  the  upper  waters  of  the  stream.  A  great  body 
of  water  was  here  held  in  check  and  was  then  suddenly 
set  free  by  the  breaking  of  the  dam,  and  rushed  down  the 
valley  with  a  force  which  carried  everything  before  it. 

This  dam  seems  to  have  been  a  structure  hardly  suffi- 
cient for  its  purpose  in  ordinary  seasons,  and  certainly 
not  to  be  relied  upon  in  one  like  the  present.  It  was,  ap- 
p;vrently,  an  earth  and  rock  dam  built  up  in  a  haphazard  sort 
of  way,  and  added  to  from  time  to  time  as  more  storage  of 
water  seemed  desirable.  It  had  certainly  not  been  built 
or  maintained  with  any  special  care,  and  no  one  seems  to 
know  just  what  was  expected  of  it,  or  what  its  real  condi- 
tion was.  Probably  the  forces  before  which  it  finally 
gave  way  had  been  acting  for  some  time,  and  its  failure 
was  simply  a  question  of  days. 

Two  points  seem  to  be  impressed  upon  us  by  this  affair. 
The  first  is  the  old  axiom  which  cannot  be  too  often  im- 
pressed upon  the  builders  and  owners  of  dams— engineers 
may  be  supposed  to  know  and  realize  its  importance — that 
"  the  overtlow  must  be  sufficient  to  carry  off  any  surplus 
of  water  and  prevent  any  rise  from  overtopping  the  dam. 
No  earth  dam  can  long  withstand  the  running  of  water 
over  its  crest,  which  is  surely  fatal  to  the  structure." 

In   this  case   the  water  seems   to   have  risen  above  the 


crest--the  dam  was  already  leaking— and  after  that  the 
utter  failure  was  a  (|uestion  only  of  time,  and  of  a  very 
short  time. 

This  lesson  was  further  impressed  upon  us  a  week  or 
two  later  by  a  nearly  similar  failure  of  an  earth  dam,  and 
by  the  following  Mood,  which  almost  destroyed  the  mining 
town  of  Mahanoy  City,  in  Eastern  Pennsylvania.  In  that 
case  the  element  of  fire  was  absent,  but  serious  loss  of 
life  was  prevented  only  by  the  presence  of  mind  and 
prompt  action  of  two  or  three  men  who  saw  that  the  dam 
was  giving  way,  and  warned  the  people  of  the  valley  below. 

The  number  of  dams  and  reservoirs  in  nearly  all  the 
States  is  increasing  constantly  with  the  increased  demand 
for  water  power  and  for  storage  for  city  and  town  supplies 
and  for  irrigation.  It  is  clearly  a  duty,  in  the  interest  of 
public  safety,  to  insist  upon  a  careful  supervision  of  the 
construction  and  maintenance  of  such  structures.  This 
duty  has  been  too  much  neglected  in  the  past,  and  there 
are  not  more  than  three  or  four  .States  in  which  there  is 
even  any  systematic  attempt  at  proper  control,  while  in 
many  of  them  it  is  ignored  altogether. 

An  incidental  lesson  from  the  Oil  City  catastrophe  is 
that  greater  care  should  be  exercised  in  selecting  places 
for  tanks  and  storage  of  oil  in  bulk.  The  near  neighbor- 
hood of  such  tanks  to  towns  and  villages  must  be  always 
a  source  of  danger,  and  their  location  should  be  so  chosen 
that  the  least  possible  damage  may  result  in  case  of  fire 
or  failure  of  a  tank.  They  should  also  be  scattered  as 
much  as  possible,  so  that  accident  may  be  confined  to  a 
single  tank,  and  its  extension  to  a  great  body  of  oil 
avoitled. 


THE  MASTER  CAR-BUILDERS'  CONVENTION. 


The  inexorable  calendar  has  again  brought  around  the  dales 
when  the  masters  of  car-building,  with  their  wives  and  daugh- 
ters, are  in  the  habit  of  flocking  together  at  some  extensive  and 
more  or  less  agreeable  hotel  where  entertainment  can  be  pro- 
vided for  some  hundreds  of  people  who  annually  attend  these 
meetings.  This  year  the  place  selected  was  Saratoga,  which 
is,  perhaps,  better  suited  than  any  other  for  the  holding  of  luch 
meeting*.  The  time  when  they  are  held — about  the  middle  of 
June — is  before  the  opening  of  the  regular  season  at  the  great 
hotels,  so  that  there  is  always  room  and  to  spare  for  all  who 
come.  There  are  few  attractions  besides  the  meetings  suffi- 
ciently alluring  to  entice  members  away  from  them,  so  that 
there  is  nearly  always  a  better  attendance  when  the  conventions 
are  held  in  Saratoga  than  there  is  in  any  other  place.  The 
aperient  effect  of  the  waters  also  seems  to  assuage  animosities, 
so  that  the  amity  of  these  assemblages  is  less  disturbed  here 
than  it  is  elsewhere. 

There  was  nothing  especially  notable  in  the  journey  from 
New  York  to  Saratoga,  which  was  made  on  the  celebrated  Em- 
pire State  Express  as  far  as  Albany,  excepting  to  note  the  suc- 
cess of  this  celebrated  train.  All  the  seats,  excepting  an  un- 
comfortable one  in  the  corner  of  the  smoking  compartment, 
were  taken  the  night  before  the  departure  of  the  train,  and  all 
the  other  cars  were  fil'ed.  It  was  predicted  of  this  train  that 
it  would  not  pay,  but  it  is  said  to  be  one  of  the  best-paying  pas- 
senger trains  on  the  New  York  Central  Railroad.  Of  the  run 
not  much  is  to  be  said.  It  Is  not  uncommon  to  travel  even  on 
local  trains  at  speeds  quite  as  high  as  this  train  attains,  and  it  is 
also  not  unusual,  on  limited  trains,  to  run  long  distances,  at 
limited  speed,  without  stopping  ;  but  the  Empire  State  Express 
runs  without  stopping  the  whole  distance  from  New  York  to 
Albany,  and  keeps  up  a  high  rate  all  the  way. 

A  little  criticism  of  the  drawing  room  car  would,  perhaps,  not 
be  out  of  place  here.     The  writer  was  unfortunate  in  securing 
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a  poor  seat  on  the  sunny  side  of  the  car.  The  window-shade 
was  of  the  usual  textile  material  used  in  drawing-room  and 
sleeping  cars,  and  was  hot  and  stuffy.  It  was  not  clean,  and 
excluded  the  air,  which  leads  to  the  remark  that  old-fashioned 
blinds  with  slats  are  in  every  way  to  be  preferred  to  such 
shades.  The  blinis  are  cleaner,  cooler,  and  permit  of  free  cir- 
culation of  air  when  the  windows  are  opened.  It  has  been  a 
fad  of  late  years  to  substitute  shades  for  blinds  on  the  ordinary 
coaches  of  some  roads.  The  old-fashioned  practice  seems  in 
every  way  to  be  preferable  to  the  new  Innovation. 

Another  practice  may  also  be  noted  as  an  advance  backward 
— the  omission  of  parcel-racks  in  drawing-room  cars.  This 
was  done  because  such  conveniences  were  not  considered  ele- 
gant, and  it  was  thought  that  they  detracted  from  the  stylish- 
ness of  such  cars,  the  attainment  of  which  end  seems  to  be  the 
preeminent  motive  in  their  construction.  Hooks  were  provid- 
ed in  place  of  racks,  on  which  to  hang  hats  and  coats,  with  the 
result  that  in  cold,  and  even  in  mild  weather,  the  interiors  of 
these  cars  bear  a  resemblance  to  second-hand  clothing  shops. 
Give  us  the  basket  racks,  Messrs.  Car-Builders,  and  omit  the 
coat  and  hat  hooks,  and  your  cars  will  gain  in  comfort  more 
than  they  lose  in  tonicity. 

The  Association  held  its  first  meeting  in  the  ball-room  of 
Congress  Hall,  the  acoustic  properties  of  which,  by  the  way, 
are  wretched.  The  meeting  was  called  to  order  by  the  Presi- 
dent, John  Kirby.  The  usual  welcome  by  the  Mayor  of 
Saratoga,  President's  address,  and  report  of  Secretary  were  de- 
livered, and  the  Convention  then  set  sail.  Since  last  year  there 
was  a  net  increase  of  14  members  and  of  68,075  cars  repre- 
sented. The  Treasurer's  report  shows  a  balance  to  the  credit  of 
the  Association  of  $4,184,  a  more  favorable  condition  of  finances 
than  has  ever  existed  heretofore. 

Abstracts  of  the  various  reports  are  given  on  another  page, 
so  that  no  eflort  will  be  made  here  to  summarize  them.  The 
discussion  on  the  Rules  of  Interchange  w.is  unusually  protract- 
ed, and,  owing  to  the  warm  weather,  rather  fatiguing  to  the 
members.      It  was  at  times,  too,  a  little  acrimonious. 

Standard  gauges  for  the  preservation  of  the  contour  lines  and 
thickness  of  the  metal  ol  the  M.  C  tJ.  couplers  which  were  or- 
dered by  the  Executive  Committee  were  submitted  to  the  Asso- 
ciation by  the  Pratt  &  Whitney  Company,  of  Hartford,  Conn., 
and  the  question  of  the  adoption  of  them  as  standards  was  sub- 
mitted to  a  letter  ballot  of  the  Association, 

Among  the  significant  events  of  the  meeting  was  the  invita- 
tion from  the  Superintendents'  Association,  asking  the  M.  C.  B. 
Association  to  send  delegates  to  the  meeting  of  the  former.  In 
this  letter  the  hope  is  expressed  that  the  step  thus  taken  "  may 
lead  to  mutual  benefit  and  to  an  increase  in  usefulness  of  the 
railroad  service  as  well." 

Of  the  meeting  generally  it  may  be  said  that  the  attendance 
was  larger  than  ever  before.  This  is  true  of  the  members  and 
of  the  "  lobby"  as  it  is  called — that  of  persons  indirectly  inter- 
ested in  the  sale  and  manufacture  of  supplies  and  machinery. 
Never  before  was  there  so  much  interest  manifested  in  the  pro- 
ceedings. Two  sessions  a  day  were  held,  and  on  Friday  after- 
noon it  was  plain  that  there  would  not  be  sufficient  time  for  a 
proper  consideration  of  some  of  the  reports.  One  of  these,  on 
the  Standards  of  the  Association,  was  one  of  the  best  ever 
presented  to  the  Association,  and  deserved  a  long  and  careful 
discussion.  To  the  older  members  it  seemed  like  breaking  up 
long  and  cherished  religious  belief  to  propose  that  some  of  the 
standards  should  be  rescinded.  Around  nearly  all  of  them 
there  clusters  in  the  minds  of  the  older  members  the  recollec- 
tion of  a  struggle  more  or  less  earnest,  of  discussions  and  argu 
ment  of  which  the  newer  members  are  ignorant.  The  Commit- 
tee, however,  did  their  work  so  well  that  all  who  heard  their 
report  seemed  to  be  agreed  that  their  recommendations  to  rescind 
and  modify  some  of  the  standards  ought  to  be  carried  out. 
The  discussion  was,  however,  postponed  to  the  meeting  next 
year,  and  then  the  subject  will  doubtless  be  fully  considered. 


To  the  older  members  who  have  attended  these  meetings  for 
twenty  or  more  years,  their  gradual  growth  and  importance  is 
very  interesting.  It  was  only  a  few  years  ago  since  the  effort 
was  made  to  induce  the  railroad  companies  of  the  country  to 
send  representative  merrbers  to  these  meetings.  It  then  seemed 
to  be  very  doubtful  whether  any  sufficient  number  would  accede 
10  that  request,  to  make  the  measure  successful.  Now  the  use- 
fulness of  the  Association  is  established  to  such  a  degree  that 
people  inquire  how  could  the  business  pertaining  to  the  con- 
struction and  movement  ol  cars  be  carried  on  without  it  ?  That 
it  has  a  great  career  of  usefulness  before  it  no  one  any  longer 
doubts. 


THE   MASTER   MECHANICS'   CONVENTION. 


Like  the  Master  Car-Builders,  the  Master  Mechanics'  Asso- 
ciation had  a  large  attendance  at  its  Saratoga  meeting.  The 
proceedings  were  fully  up  to  the  usual  standard,  and  there  were 
several  interesting  discussions. 

Perhaps  the  most  important  and  inters  sting  report  presented 
was  that  on  Compound  Locomotives,  which  was  the  result  of 
much  work  on  the  part  of  the  Committee.  With  the  arrange- 
ments made  for  the  use  of  a  compound  engine  for  tests  our 
readers  are  already  familiar,  and  the  report  gives  an  account  of 
the  experiments  made  with  this  and  other  engines,  the  results 
being  presented  as  fully  as  possible.  The  Committee  has  not 
felt  fully  prepared  to  analyze  the  results  as  presented,  but  the 
general  tenor  of  its  remarks  seems  to  be  that  the  economy  in 
fuel  obtained  with  the  compound  engine  was  not  so  great  as 
had  been  expected,  and  was  hardly  up  to  the  point  claimed  by 
its  adiTOcates. 

The  tests  made  directly  under  the  supervision  of  the  Com- 
mittee are  supplemented  by  some  short  reports  of  tests  made 
by  other  members  of  the  Association.  The  repor^t  was  very 
fully  discussed  in  the  Convention,  with  the  probable  result  that 
more  service  trials  will  be  made.  After  all,  the  determination 
of  the  true  value  and  place  of  the  compound  is  not  a  question 
of  a  few  tests,  but  of  continued  use  in  regular  service,  where  its 
cost  for  repairs  as  well  as  for  fuel,  and  the  work  which  it  can  do 
will  be  decided. 

The  Convention  labored  under  the  disadvantage  of  very  hot 
weather,  which  does  not  tend  to  stimulate  the  members  to  much 
exertion  ;  but  on  the  whole  it  was  a  very  good  one,  and  will 
compare  not  unfavorably  with  its  predecessors. 


NEW   PUBLICATIONS. 


The    Memphis     Bridge  ;    Superstruciure    and    General 
Plans.     By  George  S.    Morison,    Chief   Engineer.       The 
Kansas   City    &    Memphis    Railroad   &    Bridge   Company, 
Memphis,  Tenn. 
Mr.   Morison,   the  Chief  Engineer   of   the   Memphis  Bridge, 
the  completion   of   which   was   recently   noted,   has   issued    an 
album  under  this  title  containing  a  number  of  sheets  showing 
the  general  plan  and  much  of  the  detailed  work  of  the  different 
spans  of  the  bridge.     The  lithographic  sheets   are  44  X  19  in. 
in  size,  so  that  the  drawings  are  on  a   fairly  large  scale  and  are 
easy  to  read.     The  Memphis  Bridge   possesses  great  interest 
oil   account   of   the  extraordinary  length  of  the  spans  and  the 
many  ditViculiies  overcome  in  its  construction,  and   these  illus- 
trations of  the  manner  in  which  the  work  was  done  will  be  of 
much  interest  to  engineers. 


Railway  Officials'  Directory  and  Guide  for  the  Use  of 

Railroad   Men   and    Dealers    in    Railroad   Supplies. 

The  Railway  Age  Publishing  Company.  Chicago,  III. 

This  is  a  new  edition  of  the  book  which  has  been  published 

for  several  years  under  the  title  of  the  "  Supply  Men's  Direc- 
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tory."  It  gives  the  names  and  addresses  o(  the  principal 
officers  of  the  railroads  of  the  United  States,  Canada  and 
Mexico,  ihe  list  including  the  presidents,  general  managers, 
superintendents,  purchasing  agents,  chief  engineers  and  the 
heads  of  the  motive  power  and  car  departments.  It  is  a  little 
book  of  iSo  pages,. of  convenient  form  to  carry  in  the  pocket, 
the  size  being  3}  X  5i  in.  The  type  is  necessarily  rather 
small,  but  is  not  diflicult  to  read,  as  Ihe  printing  and  paper  are 
good.  So  far  as  we  have  been  able  to  examine,  it  is  carefully 
prepared  and  correct,  and  it  is  certainly  a  convenient  and  handy 
book  for  a  traveling  man  10  carry  with  him.  An  index  show- 
ing the  places  at  which  different  roads  are  represented  adds  to 
its  convenience. 


Superior,  the  Eye  of  the  Northwest.    Annum,  Report 
OF    the    City   Statistician    of    Superior.   Wisconsin. 
W.   F.   Street,   Stalislician.     Published  by  the  City,   Supe 
rior.  Wis. 
In  this  pamphlet  Mr.  Street  has  grouped  a  large  colleclion  of 
figures  shoning  the  growth  of  the  City  of  Superior  in  trade  and 
manufactures,   and   giving   also    some    information    about    the 
trade  of  the  Northwest  which,  it  is  hoped,  will  be  brought  to 
that  city.     The  many  advantages  of  the  place  and  the  certainty 
of  its  future  growth  and  development  are  also  set  forth. 

The  information  is  well  arranged  and  presented,  and  the 
pamphlet  is  illustrated  by  views  of  some  ot  the  notable  build- 
ings, hotels,  factories  and  others. 


Compound     Locomotives.      The     Schenectady     Locomotive 
Works,  Schenectady,  N.  Y. 

This  pamphlet  contains  a  paper  written  by  Mr.  C.  H.  Hud 
son.  General  Manager  of  the  Eist  Tennessee,  Virginia  &  Georgia 
Railroad,  describing  a  practical  test  of  compound  locomotives 
in  regular  service.  The  locomotives  with  which  the  test  was 
made  were  of  the  two-cylinder  type  made  at  the  Schenectady 
Works,  one  of  them  being  a  ten-wheel  passenger  engine,  and 
the  other  a  heavy  consolidation  freight  engine.  Both  were  tried 
in  comparison  with  simple  engines  of  the  same  classes  in  all 
respects,  except  the  cylinders,  and  in  both  cases  the  results 
were  very  favorable  to  the  compounds. 

The  pamphlet  contains,  besides  this  paper,  a  description  and 
drawings  of  the  Pitkin  intercepting  valve,  which  is  used  on  the 
Schenectady  engines,  and  engravings  of  a  number  of  compound 
locomotives  built  for  different  roads.  There  are  also  given  a 
number  of  indicator  cards  taken  from  an  engine  built  for  the 
Adirondack  iS;  St.  Lawrence  Railroad,  which  was  tried  on  the 
New  York  Central,  and  did  some  excellent  work. 


TiMiiER  Physics  :  Part  I,  Preliminary  Report.  B.  E. 
Fernow,  Chief  of  Forestry  Division,  Department  of  Agri- 
culture.    Government  Printing  Office,  Washington. 

Reference  has  been  made  in  our  columns  from  time  to  time 
to  the  important  series  of  tests  of  strength  and  other  qualities 
of  timber  undertaken  by  the  Forestry  Division  of  the  Depart- 
ment of  Agriculture.  The  present  volume  is  the  first  report  on 
these  tests  and  consists  of  three  parts.  The  first  gives  a  short 
introduction  and  a  number  of  opinions  on  the  value  of  such 
tests.  The  second  shows  the  scope  and  historical  development 
of  the  science  of  Timber  Physics,  with  references  to  European 
and  American  works  on  the  subject.  The  third  part  gives  an 
account  of  the  methods  pursued  in  making  the  tests  now  in 
progress,  and  is  accompanied  by  illustrated  descriptions  of  the 
machines  used  for  the  purpose. 

No  results  are  given,  for  the  reason  that  the  tests  have  only 
just  been  begun,  and  the  results  obtained  are  to  be  announced 
from  time  to  time,  as  progress  is  made  in  the  work.  The  re- 
port gives  a  fair  idea  of  what  has  been  undertaken  and  what  is 
expected  in  the  future. 


The  Railroad  Law  of  the  State  of  New  York.  Compiled 
by  R.  C.  Cumming  and  Michael  Danaher,  i8ij2.  James  B. 
Lyon,  Albany,  N.  Y.  ;  price,  $1. 

This  must  be  an  interesting  and  convenient  volume  not  only 
for  lawyers,  but  railroad  managers  and  officers,  and  to  some 
extent  for  that  very  large  class  of  persons  who  are  simply  in- 
vestors in  railroad  properly.  Its  object  is  to  give  in  a  con- 
venient form  the  complete  code  of  law  of  the  State  of  New  York 
relating  to  railroads,  as  it  stands  at  the  present  lime.  It  con- 
tains the  general  law  governing  corporations,  Ihe  stock  cor- 
poration law,  the  general  railroad  law  of  the  State  governing 
all  railroad  corporations  and  officers,  the  law  relating  to  the 
condemnation  of  property  for  railroad  purposes,  and  such  sec- 
tions of  Ihe  general  code,  the  civil  code,  and  the  criminal  code 
as  relate  to  railroads,  their  officers  and  employC-s.  Two  sup- 
plements contain,  one  Ihe  Rapid  Transit  Act  of  iSiji,  which 
governs  the  construction  of  local  roads  in  large  cities,  and  ihe 
second  the  Federal  Interstate  Commerce  law,  which  is  a  very 
convenient  supp  ement  to  a  book  intended  for  railroad  officers. 

The  amendments  are  all  brought  down  to  include  those  made 
at  the  legislative  session  of  the  present  year,  and  lists  are  given 
of  the  laws  formerly  in  force  which  have  been  repealed.  The 
hook  is  completed  by  a  very  full  index  by  subjects,  so  that  it  is 
possible  to  find  quickly  the  sections  relating  to  any  given  point. 
While  the  reviewer  is  nol  a  lawyer,  it  may  be  said  that  a  care- 
ful examination  of  the  book  seems  to  show  that  the  work  has 
been  thoroughly  done,  and  that  it  is  what  it  professes  to  be — a 
full  compendium  of  the  laws  governing  the  railroads  and  their 
officers  in  the  State  of  New  York  as  they  stand  at  the  present 
time.  A  reader  need  hardly  be  told  how  useful  and  even  neces- 
sary such  a  volume  is. 

Wrduchi-  Iron  and  Steel  in  Construction.  Convenient 
Rlles,  Formul.e  and  Taiu.es.  The  Pencoyd  Iron  Works  ; 
A.  &  P.  Roberts  &  Company.  Philadelphia. 

The  eighth  edition  of  this  useful  hand-book  has  been  rewrit- 
ten and  altered  materially  since  the  first  edition  was  issued 
eight  years  ago,  in  order  to  meet  the  changing  requiiements  of 
engineers,  in  consequence  of  the  changes  in  methods  of  design 
and  strength  of  material.  The  tables  have  been  enlarged  to 
include  steel  as  well  as  iron,  and  much  additional  matter  has 
been  added. 

The  rules  and  tables  given  apply  only  to  shapes  made  at  the 
Pencoyd  Works,  but  these  are  so  various  and  cover  so  many 
forms— almost  every  kind  ordinarily  used  in  construction— that 
they  may  be  said  to  be  of  general  application. 

The  book  seems  to  have  been  very  carefully  prepared,  and 
eight  years  of  application  have  made  it  possible  to  amend  any 
errors  and  supply  any  deficiencies  which  might  have  existed  in 
the  first  edition.  It  is  certainly  a  very  convenient  addition  to 
an  engineer's  library,  and  will  save  him  much  lime  and  trouble 
in  his  calculations. 

Report  of  Tests   of  Compound  Locomotives.     Burnham, 

Williams  &  Company,   The   Baldwin   Locomotive  Works, 

Philadelphia,  Pa. 

This  pamphlet  contains  a  report  of  four  tests  of  compound 

locomotives  of   the  Vauclain  pattern  made  at  different  times  in 

comparison  with  simple  locomotives  as  nearly  of  the  same  class 

and  description  as  possible.     The  first  one  referred   10  was 

made  on  the  Northern   Pacific  Railroad,  and  was  of  a  mogul 

engine  having   11 V  and  Ig  X  24-in.  cylinders,  which  was  tried 

in  connection   with  an  engine  of  the  same  type  having  18  X 

24-in.  cylinders.     The   other   tests  were   made  on  ihe  Western 

New  York  A:   Pennsylvania,    the  Western  Mar}'land  and  the 

Norfolk  &  Western  roads. 

The  report  is  illustrated  and  accompanied  by  numerous  tables 
showing  results  of  tests  and  by  a  number  of  indicator  diagrams 
taken  during  the  tests. 
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Description  of  Vaiiclain  Compound  Locomotives,  with  Suggestions 
for  Conducting  Simple  Fuel  Tests.  Illustrated.  The  Bald- 
win Locomotive  Works,  Philadelphia. 

This  pamphlet  contains  a  fully  illustrated  description  of  the 
Vauclain  four  cylinder  compound  locomotive,  the  cuts  showing 
all  the  details,  and  some  account  of  what  has  been  already  done 
with  this  type  of  locomotive.  It  has  also  some  useful  sugges- 
tions as  to  the  best  methods  of  making  fuel  tests  of  locomo- 
tives in  actual  service. 


Creosoted  Piles  and  Timber  for  all  Purposes  ;  the  Dead  Oil  of 
Coal  Tar  Process.     The  F.ppinger  <:f  Kussell  Creosoting  PVoris, 
Long  Island  City,  N.   Y.     Illustrated. 
This  pamphlet  gives  an  account  of  the  process  named  for  pre- 
serving  timber,  and   is   illustrated    by  views  of  specimens   of 
treated  timber  after  long  use,  contrasted  with  others  of  untreat- 
ed timber  with  the  same  exposure.     This  process  has  been  ap- 
plied to  piles,  paving-blocks,  ties  and  other  timber  in  exposed 
situations,  and   to   timber  blocks  employed   in  making  under- 
ground conduits  for  electric  wires. 


Efficient  Poiver  Pumps  for  Every  Service,  and  their  Applications 
Illustrated.      The    Goulds  Manufacturing    Company,    Seneca 
Falls,  N.   V. 
This  handsome  catalogue  gives  a  description  of  several  pat- 
terns of   power   pumps — that  is,  not  steam  pumps,  but  pumps 
driven  by  belts,  gearing,  or  electric  motors — and  a  number  of 
illustrations  showing  the  purposes  to  which  they  are  applied  for 
mines,  factories,  elevators,  etc.     The  descriptive  matter  gives 
a  clear  idea  of  the  machines  and  their  use,  and  it  is  well  sup- 
plemented by  the  illustrations. 


Rieklc  Brothers'  Testing  Machine  Company  :  Illustrated  Cala- 
lot^ue.  Philadelphia. 
This  little  volume  is  to  be  considered,  the  publishers  say,  as 
a  memorandum,  not  a  price-list.  It  gives  brief  illustrated  ac- 
counts of  the  articles  manufactured  by  the  Company,  which  in- 
clude testing  machines  of  different  kinds  and  of  large  and  small 
capacity  ;  hydraulic  pumps  ;  hydraulic  presses  ",  hydraulic  jacks  ; 
screw  and  power  presses  for  different  purposes  ;  rope-twisting 
machines  ;  dynamometers  ;  trucks  and  barrows  of  every  kind  ; 
and  a  great  variety  of  smaller  articles  for  special  uses,  besides 
hoists,  chains  and  ventilating  fans. 


Engineers'  Handbook  of  Standard  IVood-  Working  Machines. 
The  John  A.  White  Company,  Dover,  N.  H. 
This  little  book,  which  is  of  convenient  size  to  slip  into  the 
vest-pocket,  gives  illustrated  descriptions  of  some  50  different 
wood-working  machines  made  by  the  White  Company,  includ- 
ing saws,  planers,  borers,  mortising  machines  and  other  tools. 
It  is  neatly  printed  and  convenient  for  reference. 


The  Berlin  Iron  Bridge  Company' s  Catalogue.     Office  and  Works, 

East  Berlin,  Conti. 

The  purpose  of  the  publishers  of  this  catalogue  is  stated  in 
an  introduction  to  it,  in  which  it  is  said  that 

It  is  our  intention  in  this  catalogue  to  illustrate  the  construc- 
tion of  a  large  number  of  manufacturing  buildings  which  we 
have  built  in  the  last  few  years.  Some  of  these  are  large, 
some  small,  but  we  have  tried  to  illustrate  all  the  different 
classes  and  conditions  which  are  likely  to  arise.  All  of  these 
illustrations  are  taken  from  photographs,  or  from  the  working 
drawings  of  the  structure  as  actually  built.  The  catalogue  itself 
shows  an  experience  in  this  class  of  work  which  has  never  been 
attained  by  any  other  company. 

The  book  is  10  X  10  in.  and  contains  103  pages  and  about  the 
same  number  of  engravings,  most  of  them  showine  the  interiors 


of  buildings  constructed  by  this  Company.  Some  are  scale 
drawings  showing  the  roofs  and  other  portions  of  buildings. 
The  engravings  are  made  by  some  photographic  process  from  pen 
and  ink  drawings.  The  back  portion  of  the  book  contains  per- 
spective views  of  a  number  of  highway  bridges  of  the  "  para- 
bolic truss"  form,  which  is  a  specialty  with  this  Company. 
Several  railroad  bridges  and  a  view  of  the  works  complete  the 
volume. 

This  Company  makes  a  specialty  of  iron  buildings,  and  the 
illustrations  show  examples  of  forge  shops,  ship-sheds,  electric- 
light  stations,  paper  and  pulp  works,  brass  and  copper  works, 
armories,  iron  and  coal  sheds,  copper  casting  shop,  bending 
shed  for  shipyard,  machine  shops,  foundries,  water  works,  rolling 
mills,  arcade  for  railroad  platform,  and  many  others. 

The  book  gives  an  excellent  idea  of  the  work  done  by  the 
Company,  and  the  extent  to  which  iron  and  steel  are  now  em- 
ployed in  the  construction  of  buildings. 


The  Stow    Flexible  Shaft.     Illtistraled    Catalogue  of  the  Stow 
Manufacturing  Company,  Binghamton,  N.    V. 

This  catalogue  gives  a  description  of  the  well-known  flexible 
shafting  made  by  the  Stow  Company,  with  accounts  of  a  num- 
ber of  its  applications  in  general  use.  It  also  describes  a  num- 
ber of  tools  made  by  the  Company,  most  of  them  being  intend- 
ed for  use  with  the  fle.\ible  shafts.  We  hope  to  refer  to  this 
catalogue  more  at  length  hereafter. 


Catalogue  of  Presses,  Drop- Hammers,  Shears,  Dies  and  Special 
Machinery.      The  li.  IV.  Bliss  Company  (Limited),  Brooklyn, 
N.   V. 
This  catalogue  is  received  too  late  for  the  special  notice  which 
its  importance  and  excellence  deserve. 


Catalogue  of  Drawing  Instruments  .■  Illustrated.      The  Ball  Ball 

Company,  Frankford,  Philadelphia. 
Rapid  Lathe  Work  by  a  New  Method :  the  2  X  24  Flat  Turret 
Lathe.     Illustrated.      The  Jones  &>  Lamson  Machine  Com- 
pany, Springfield,   Vermont. 


CURRENT   READING. 


In  Good  Roads  for  June  there  is  a  paper  giving  the  history 
of  our  First  Artificial  Road  ;  articles  on  Asphalt  and  its  Uses  ; 
on  the  Streets  and  Roads  of  Washington  ;  on  Preserving  the 
Carriage  ;  and  the  continuation  of  Editor  Potter's  excellent  arti- 
cles on  Dirt  Roads  and  Gravel  Roads. 

The  June  number  of  the  Eclectic  Magazine  has  an  usually 
interesting  selection  of  articles  from  the  English  magazines  and 
reviews,  including  both  lighter  matter  and  more  serious  arti- 
cles. 

The  July  number  of  Scribner's  Magazine  is  a  summer  num- 
ber, and  is  appropriately  given  up  chiefly  to  lighter  reading. 
There  are,  however,  several  interesting  articles  of  a  more 
serious  nature,  including  one  on  the  Poor  of  Chicago,  by  Joseph 
Kirkland,  and  one  on  the  Resumption  of  Specie  Payment,  by 
Hon.  John  K.  Upton. 

The  June  number  of  the  Arena  covers  a  wide  range  of  sub- 
jects discussed  by  capable  writers.  Among  them  are  the  Public 
School  System,  Life  Insurance,  the  Basis  of  Currency  and 
others.  There  is  an  excellent  historical  article  on  the  Swiss 
Lake  Dwellers,  and  Professor  Dolbear  writes  of  some  of  the 
newly  discovered  properties  of  matter  to  which  Mr.  Tesla's 
experiments  have  called  attention. 

A  new  periodical  Is  issued  by  the  D.  H.  Ranck  Publishing 
Company,  of  Indianapolis,  under  the  title  of  Milling.  The 
first  number — for  June — is  in  magazine  form,  has  124  pages, 
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handsomely  printed  and  illustrated,  and  contains  a  number  of 
InterL'silng  articles.  It  is  to  be  devoted  to  the  flour  and  milling 
industry  as  a  specialty,  and  ought  to  be  successful. 

A  new  enterprise,  started  in  Boston,  is  the  Wkkki.y  Hui.i.k- 
TI.N,  which  gives  each  week  a  classified  index  of  articles  from 
the  periodical  press,  including  in  its  list  sclentilic  and  technical 
journals,  at  well  as  those  of  more  general  interest.  Although 
still  in  its  lirst  volume,  the  paper  has  been  very  successful.  Its 
value  to  readers,  writers,  and  students  will  be  readily  seen. 

The  Strkkt  KiMI.way  GAZKriE  has  passed  into  the  posses- 
sion of  Mr.  M.  J.  Sullivan,  who  is  now  editor  and  publisher, 
and  has  full  control  of  the  paper.  It  is  an  excellent  representa- 
tive of  its  special  interest,  and  its  appearance  under  the  new 
management  in  an  improved  form  will  add  to  its  attractive 
character.  We  wish  our  contemporary  the  success  which  it  well 
deserves. 

The  fifteenth  article  in  the  Popoi.ar  Scik.nck  Moniuly's 
series  on  the  Development  of  American  Industries  since  Co- 
lumbus, is  published  in  the  July  number.  It  is  on  Leather- 
making,  and,  like  all  in  the  series,  it  is  fully  illustrated.  Other 
leading  articles  are  on  Anthropological  Work  in  America,  and 
on  Manual  Training  and  Industrial  schools,  and  there  are  sev- 
eral shorter  papers  of  interest. 

The  latest  issue  of  the  Naiionai.  Gkographic  Magazine 
contains  a  very  interesting  account  of  an  expedition  into  the 
Yukon  District  in  Alaska,  by  Charles  Willard  Hayes.  It  is  ac- 
companied by  several  maps  showing  the  topography  of  this  al- 
most unknown  region. 

The  June  number  of  ()i;riNi;  opens  with  a  beautifully  illus- 
trated article,  Through  Muskoka  Marvel  Lands,  by  Edward 
W.  Sandys,  in  which  the  author  draws  a  charming  picture  of 
holiday  life,  scenic  beauties  and  black  bass  fishing,  in  one  of 
Canada's  loveliest  regions  for  summer  residence.  The  number 
is  well  illustrated  and  excellent  throughout.  The  Maryland 
National  Guard,  by  Hanson  Hiss,  is  concluded,  and  forms  an 
interesting  addition  to  the  series  of  military  articles  published 
in  the  magazine.     The  number  is  excellent  summer  reading. 

In  recent  numbers  of  Harper's  Weekly  there  have  been  ex- 
cellent illustrated  articles  on  Nicaragua  ;  on  the  Chicago  Ex- 
position Buildings  ;  on  Colorado  and  the  Great  Divide  ;  on  the 
Floods  in  the  West,  and  on  the  Transandine  Railroad. 

The  June  number  of  the  E.ngineeking  Magazine  presents  a 
long  and  varied  table  of  contents,  as  follows  :  New  York's 
Commercial  Blight,  W,  N.  Black  ;  the  Future  World's  High- 
way, T.  G.  Gribble  ;  Sanitary  Progress  in  New  York,  C.  F. 
Wingate  ;  Creede,  the  New  Mining  Camp,  A.  Williams,  Jr.  ; 
Engineering  at  Ropes'  Pass,  Texas,  William  Kent  ;  the  Mod- 
ern Marine  Boiler,  A.  B.  Willitts  ;  Testing  Guns  at  Sandy 
Hook,  F.  A.  C.  Perrine  ;  the  Railroads  and  Wall  Street.  T.  L. 
Greene  ;  Practical  Work  at  a  Mining  School,  E.  S.  Cranson  ; 
Impending  Disaster  on  the  Mississippi,  a  Southern  Engineer  ; 
Practical  Hints  on  Heating,  L.  Allen.  The  special  departments 
show  a  great  improvement  under  the  new  editors. 

The  April  number  of  the  School  of  Mines  Qitarterly  has, 
among  other  articles,  papers  on  the  Topographical  Survey  of 
New  York,  by  Professor  Trowbridge  ;  a  Formula  for  Water 
Power,  by  the  same  author  ;  the  Pyrometer  of  M.  le  Chatelier, 
by  Joseph  Struthers  ;  the  Path  of  a  Locomotive  Crankpin,  by 
George  F.  D.  Trask. 

The  May  number  of  the  Journal  of  the  American  Society  of 
Naval  Engineers  has  articles  on  the  Screw  Propellers  of  United 
Stales  Naval  Vessels,  by  Passed  Assistant  Engineer  H.  Web 
ster  ;  Method  of  Molding  a  Cylinder  at  the  Bath  Iron  Works, 
by  Assistant  Engineer  S.  H.  Leonard  ;  Pumping  Plant  for  the 
Salt  Water  Aquaria  at  Chicago,  by  Passed  Assistant  Engineer 


W.  U.  Hailey  ;  Proposed  Revision  of  Rules  of  the  Steamboat 
Inspection  Service,  by  Passed  Assistant  Engineer  Walter  M. 
McFarland  ;  besides  a  variety  of  notes  of  interest. 

The  July  number  of  Harper's  Magazine  has  an  unusual 
number  of  fine  illustrations.  The  season  is  observed  by  several 
articles  apjjropriate  to  the  National  anniversary.  The  series  of 
papers  on  the  Danube  is  continued  by  one  describing  the  little 
known  region  of  the  Roumanian  plains.  Another  article  de- 
scribes the  western  frontier  of  Russia,  and  for  students  of  poli- 
tics there  is  much  interest  in  a  paper  on  the  Growth  of  the  Fed- 
eral Power,  by  Mr.  Henry  Loomis  Nelson. 

The  Overland  Monthly  for  July  is  an  excellent  number, 
and  contains  several  valuable  articles,  besides  the  usual  variety 
of  light  reading. 

The  June  number  of  Goldtiiwaite's  Geographical  Maga- 
ziNi.  has  articles  on  a  variety  of  topics,  including  the  Under- 
ground Drainage  of  Florida  ;  the  Nicaragua  Canal  ;  Maps  and 
Map  Drawing  ;  Glacial  Phenomena  ;  and  Standard  Time. 
There  are  others  of  almost  equal  interest,  making  a  number 
fully  up  to  the  standard. 

The  latest  number  of  the  Proceedings  of  the  United  States 
Naval  Institute  has  articles  on  the  Driggs-Schroeder  Rapid-fire 
Gun  ;  Organization  of  Naval  Engineer  Forces  ;  the  Signal 
Question  ;  Statics  of  Launching  ;  Literature  of  Explosives  ; 
and  a  variety  of  professional  notes  of  interest. 

The  Journai  of  the  Military  Service  Institution  for  May  has 
a  continuation  of  General  Tidball's  paper  on  Artillery  in  the 
Rebellion,  and  articles  on  the  Military  Geography  of  Canada  ; 
a  Plea  for  the  Colors  ;  Diseases  Epidemic  in  Armies  ;  Post 
Schools  ;  and  several  reprints  and  translations  from  foreign 
sources. 

The  Journal  of  the  New  England  Water-Works  Association 
for  June  has  much  to  interest  the  engineer,  including  a  series 
of  short  "  Experience  Papers"  on  various  ^questions  arising  in 
connection  with  water-works  management. 

The  April  number  of  the  Lehigh  Quarterly  has  articles  on 
Water  Cooling  Appliances  at  a  Blast  Furnace,  by  F.  S.  Du 
Pont  Thompson  ;  Boiler  Waters  and  Incrustation,  by  Alban 
Eavenson  ;  Manufacture  of  Heavy  Ordnance  and  Armor  Plate, 
by  R.  R.  Hillman  ;  the  Durham  Mines,  by  Heber  Denman  ;  and 
the  Theory  of  Centrifugal  Ventilating  Fans,  by  John  T.  Hoover. 


BOOKS    RECEIVED. 


Transactions  of  the  American  Institute  of  Electrical  En- 
gineers. March  :  Lii;hlning  Atresteis  and  the  Discover}/  of  Non- 
Arcing  Metals.  Ap>il :  Methods  of  Electrically  Controlling  Street 
Car  Motors.     Published  by  the  Institute,  New  York. 

Census  of  Canada,  l8gi.  Bulletin  No.  IX  :  Religions.  De- 
partment of  Agriculture,  Ottawa,  Canada. 

Quarterly  Report  of  the  Bureau  of  Statistics,  Treasury  De- 
partment, Rtlative  to  the  Imports,  Exports,  Immigration  and 
Navigation  of  the  United  States  for  the  Three  Months  Ending 
December  31,  i8gr.  S.  G.  Brock,  Chief  of  Bureau.  Govern- 
ment Printing  Office,  Washington. 

Ifrect  Chart  of  the  Great  lakes  ;  Showing  the  location  of 
IVrecks  from  Founderings,  Gales  of  Wind,  Fogs  and  General 
Stormy  Weather  Conditions  from  1886  to  i8yl.  United  States 
Department  of  Agriculture,  Weather  Bureau.     Washington.    _ 

Selected  Papers  of  the  Institution  of  Civil  Engineers.  Pub- 
lished by  the  Institution,  London,  England.  The  present  in- 
stalment of  these  papers  includes  Rochemont  on  Portland  Ce- 
ments at  Havre  ;  Michaelis  on  Portland  Cement  in  Sea  Water  ; 
Bamber  &  Carey  on  Portland  Cement  ;    Smith  on  Portland 


300 


THE     RAILROAD    AND 


[July,  i8q2. 


Cement  Concrete  ;  Matthews  on  the  Southampton  Water 
Works  ;  Gill  on  the  Sale  of  Water  by  Meter  in  Berlin  ;  Beare 
on  Building  Stones  of  Great  Britain  ;  Airy  on  Weighing  Ma- 
chines ;  Fox  on  the  Hawarden  Bridge  ;  Manby  on  the  Arauco 
Railroad  and  Bio-bio  Bridge. 

Report  of  the  Board  of  State  Engineers  to  the  Governor  of 
Louisiana  for  the  two  years  from  April  20,  iSgo,  to  April  20, 
1892.  Henry  B.  Richardson,  Chief  State  Engineer  ;  Sidney  F, 
Lewis,  H.  B.  Thompson,  Frank  M.  Kerr  and  Arsene  Perrilliat, 
Assistants,  New  Orleans. 

Census  of  Canaaa,  i?>()i.  Bulletin  No.  VIII.  ;  Manufactures. 
Department  of  Agriculture,  Ottowa,  Can. 

Stadia  and  Earth-work  Tables.  Four-place  Logarithms,  Trav- 
erse Table,  Natural  Functions,  Map  Projections,  etc.  By  Pro- 
fessor J.  B.  Johrison.  Reprinted  from  Theory  and  Practice  of 
Surveying.     John    Wiley   &   Sons,    New   York  ;    price,    $1.25. 

This  book  is  received  too  late  for  full  review  in  the  present 

issue. 

• 

SOME  CURRENT  NOTES. 


The  preparation  of  the  historical  exhibit  which  the 
Baltimore  &  Ohio  Company  will  make  at  Chicago  is  under 
charge  of  Major  J.  W.  Pangborn.  In  the  course  of  this 
work  he  has  found  it  necessary  to  consult  some  oi  the  old 
employi-s  of  the  Company,  and  one  day  recently  he  had  a 
remarkable  assembly  in  his  office.  There  were  present 
Mr.  Christopher  Smith,  aged  80,  and  now  a  resident  of 
Harper's  Ferry,  who  was  a  driver  on  (he  road  when  it 
was  first  opened  with  horse-power,  a  fireman  in  1833,  an 
engineer  in  1834  on  one  of  the  old  "grasshoppers,"  and 
who  completed  a  half  century  of  work  on  the  road  ; 
Joseph  York,  now  of  Meadville,  Pa.,  who  was  a  fireman 
in  1836  and  an  engineer  a  year  later  ;  Samuel  Doubleday, 
who  worked  in  the  little  repair  shop  of  the  Company  in 
1830,  and  who  was  afterward  Foreman  of  the  VVmans 
shops  in  Baltimore  ;  and  William  Ijams,  who  was  a  black- 
smith in  the  repair  shops  m  1830  also,  and  was  afterward 
Foreman  of  the  smith  shops  in  the  Winans  Works.  Mr. 
Doubleday  is  now  82  and  Mr.  Ijams  80  years  old,  and 
they  are  the  oldest  living  employes  of  the  Baltimore  & 
Ohio. 

After  giving  some  interesting  accounts  of  iheir  early 
work  on  the  road,  the  four  old  gentlemen  took  lunch  with 
Major  Pangborn  ;  Mr.  Mendes  Cohen,  President  of  the 
American  Society  of  Civil  Engineers,  who  worked  as  an 
apprentice  under  Mr.  Doubleday,  was  also  present. 


In  preparing  this  Baltimore  &  Ohio  historical  exhibit 
Major  Pangborn  has  collected  proofs  which  incline  him 
to  make  the  claim  that  the  Baltimore  &  Ohio  is  not  only 
the  oldest  railroad  in  the  world,  but  the  only  one  of  the 
pioneer  roads  retaining  its  original  name,  and  having  ex- 
isted from  the  beginning  under  a  continuous  succession  of 
management.  He  claims  that  before  the  first  meeting  held 
in  Baltimore,  February  12.  1827,  there  had  been  no  inten 
tion  of  building  a  railroad  anywhere  other  than  a  tramway 
for  quarry  or  mining  purposes.  The  Stockton  &  Darling- 
ton line,  which  was  established  in  1825  and  is  usually  con- 
sidered the  first  railroad,  was  simply  a  tramway,  the  whole 
equipment  of  which  consisted  of  wagons  lor  carrying 
coal.  It  gave  no  other  service  to  the  public,  and  contract- 
ors were  permitted  to  haul  their  own  cars  with  their  own 
horses  over  the  road  as  on  an  ordinary  turnpike  road. 
The  Liverpool  &  Manchester  Railroad,  the  first  railroad 
in  our  present  sense  of  the  word  in  Europe,  was  opened 
in  1830,  but  not  until  six  months  after  the  first  section  of 
the  Baltimore  S:  Ohio  was  opened  to  the  public.  The 
first  actual  work  done  on  the  construction  of  the  Baltimore 
&  Ohio,  it  will  be  remembered,  was  on  July  4,  1828,  when 
ground  was  broken  in  Baltimore. 

The  first  tramway  in  this  country  was  the  Leiper  road, 
which  was  built  in  Pennsylvania  in  1809,  and  was  used 
for  hauling  ore  from  a  mine,  but  it  was  only  186  ft.  long. 


A  similar  road  a  mile  long  was  built  in  Delaware  County, 
Pa.,  a  few  years  later,  to  carry  stone,  and  in  1827  the 
well-known  tramway  three  miles  in  length  at  Quincy, 
Mass.,  was  built,  also  for  the  purpose  of  carrying  stone 
from  a  quarry. 

The  official  journal  of  the  Ministry  of  Finance — The 
Messenger  of  Finance,  Industry  and  Trade— g\vts  the 
following  figures  concerning  the  operations  of  the  Russian 
State  Railroads  in  the  years  1890  and  1891.  The  figures 
are  given  in  roubles,  except  in  the  third  column,  where  the 
reduction  is  made  to  dollars  : 

1S90.  Tot:i1.  Per  verst.  Per  mile. 

Gross  revenue 72,508.516  rou.  7,451  rou.  $5,590 

Expenses 45,406,209  "  4,666    *'  $3,500 

Net    revenue 27,102,307  "  2,785    '*  $2,090 

1891. 

(iross  reventie 78,130,258  " 

E.xpenses 46,023.233  " 

Net    revenue 32,107,026  ** 

The  great  increase  of  gross  revenue  without  a  correspond- 
ing increase  of  expense  led  to  the  very  large  increase  of 
the  net  earnings.  In  the  year  1891  the  cars  ran  2,128,197,- 
475  axle-versts,  or  37,768,170  train  versts  more  than  in  the 
year  1890. 

The  general  increase  of  railroad  operations  was  caused 
by  the  development  of  freight  traffic,  a  result  of  the  gov- 
ernment control  of  the  freight  tariffs. 


7,864  " 

$5,900 

4,632   " 

$3,475 

3,232  " 

$2,4*5 

Changes  of  gauge  have  not  been  as  frequent  in  Eng- 
land as  in  this  country,  but  the  greatest  work  of  the  kind 
ever  done  in  Great  Britain  has  just  been  completed. 
The  Great  Western  Railroad,  as  is  well  known,  was  built 
under  the  charge  of  the  late  Mr.  Brunei,  with  a  gauge 
of  7  ft.,  the  widest  ever  adopted  for  an  ordinary  railroad. 
Years  ago  it  became  apparent  that  this  must  be  aban- 
doned, and  for  some  time  preparations  have  been  in  prog- 
ress for  the  change.  In  tact,  a  large  part  of  the  Company's 
system  has  been  practically  of  the  standard  gauge  for 
several  years,  a  number  of  the  branch  lines  being  of  that 
gauge,  while  on  the  main  line  from  London  to  Exeter  a 
third  rail  of  standard  gauge  has  been  laid  for  several 
years.  Last  year  it  was  resolved  to  make  the  final  change, 
and  since  then  everything  has  been  done  to  prepare  for 
it.  There  remained  at  the  last  some  200  miles  of  road — 
somewhat  over  300  miles  of  track — and  the  work  on  this 
was  done  on  Saturday,  May  21,  and  Sunday,  May  22. 
On  these  days  all  regular  trains  were  suspended,  and  a 
force  of  5.000  men  gathered  from  all  the  Company's  lines 
was  in  readiness  to  move  the  rails.  The  work  was  suc- 
cessfully accomplished,  and  on  Monday,  May  23,  standard- 
gauge  trains  were  running  over  all  the  Company's  lines. 

Where  the  road  had  been  laid  on  ties  in  the  ordinary 
way,  a  third  rail  was  put  down  beforehand,  but  a  consid- 
erable portion  of  the  old  line  had  the  rails  laid  on  longi- 
tudinal sleepers,  and  here  it  required  more  time  and 
work  to  make  the  change. 

The  Company  had  still  in  use  about  4,000  cars  and  a 
number  ot  locomotives  of  the  7-ft.  gauge.  These  were 
all  taken  before  the  change  to  the  shops  at  Swindon,  the 
last  of  them  reaching  there  May  21.  Extra  sidings  had 
been  prepared  for  them  and  the  work  of  changing  the 
gauge  of  those  that  are  considered  worth  it  was  at  once 
begun.  Most  of  the  cars  will  be  changed,  but  a  number 
of  the  old  locomotives  will  be  broken  up.  The  cost  of 
altering  the  gauge  has  been  considerable,  some  of  the 
junctions  and  yards  requiring  a  number  of  expensive 
changes. 

Our  electrical  friends  showed  an  extraordinary  varia- 
tion in  their  estimates  of  the  cost  of  providing  light  for 
the  Columbian  Exposition,  the  highest  bid  being  more 
than  four  times  the  amount  of  the  lowest.  There  has 
been  quite  a  sharp  contest  over  the  award,  but  it  is  stated 
that  the  contract  has  been  finally  given  to  the  Westing- 
house  Electric  «&  Manufacturing  Company,  of  Pittsburgh, 
which  agrees  to  install  92,622  lamps,  alternating  current, 
for  $399,000.  The  highest  bid  named  11,713,567  as  the 
amount  for  the  entire  work. 
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The  June  report  of  the  blast  furnaces,  as  given  by  the 

Aniiriiiiii  Manufacturer,  shows  a  further  decrease  in  pro- 
duction, (giving  263  furnaces  in  blast,  with  a  weekly  capacity 
of  172.890  tons  ;  an  increase  of  one  furnace  in  number, 
but  a  decrease  of  2,453  'ons  in  capacity.  The  change  is 
due  to  the  blowing  out  of  six  anthracite  and  coke  furnaces 
of  large  size,  and  the  starting  up  of  seven  small  charcoal 
furnaces.     The  stocks  of  pig  iron  are  not  increasing. 

As  compareil  with  June,  1891,  the  report  shows  a  de- 
crease of  four  in  the  number  of  furnaces  in  blast,  but  an 
increase  of  25,091  tons — 17  per  cent. — in  the  average 
weekly  production  of  pig  iron. 

There  are  conllicting  accounts  as  to  the  recently  re- 
ported discoveries  of  coal  in  the  Argentine  Republic.  The 
coal  which  has  been  taken  out  and  submitted  for  analysis 
is,  according    to   the    chemist,   "  lignite   of    the    teriiary 


ing  advantage  of.  Tiie  introduction  of  some  American 
methods  on  the  railroads  would  be  beneficial  to  both  coun- 
tries. 


A  COMPOUND  SUBURBAN  LOCOMOTIVE. 


TiiK  accompanying  engraving  is  from  a  photograph  of 
a  locomotive  for  suburban  traffic,  designed  by  Mr.  L.  15. 
I'axson,  Superintendent  of  Motive  Power  of  the  Philadel- 
phia &  Reading  Railroad,  and  built  by  the  Baldwin  Loco- 
motive Works  in  Philadelphia. 

The  general  design  is  similar  to  that  of  the  New  York 
Central  suburban  engine  illustrated  in  the  Journal  for 
September,  1891.  Both  have  a  two-wheeled  truck  forward, 
six  coupled  drivers  and  a  six-wheeled  truck  under  the  rear 
end   of  the   frames,  on   which   the  tank  is  carried.     The 
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period,"  of  fair  quality.  A  small  (|uantity  burned  in  a 
locomotive  on  the  Great  Western  Railroad  gave  good  re- 
sults. So  far  only  a  few  ouicroppings  seem  to  have  been 
found,  and  no  vein  of  workable  size  has  been  developed. 
It  is  also  a  tact  that  no  proper  examination  has  yet  been 
made,  and  it  is  very  possible  that  an  exploration  by  miners 
of  experience  might  show  deposits  well  worth  working. 
The  outcroppings  at  San  Rafael  are  150  miles  from  the 
nearest  railroad  station,  at  Mendoza  ;  but  a  railroad  is 
proposed,  and  could  be  quickly  built.  San  Rafael  is  near 
the  eastern  foot  of  the  Andes,  and  the  mines  are  on  the 
first  range  of  the  Cordillera,  at  a  considerable  elevation. 
It  is  said  they  are  well  placed  for  easy  working  by  drifts 
and  tunnels,  and  for  easy  drainage. 

The  importance  of  a  discovery  of  good  coal  may  be 
estimated  when  it  is  stated  that  English  coal  costs  |lo  gold 
— about  $30  to  ^33  currency— in  Buenos  Ayres,  and  all 
the  way  from  ftio  up  to  !?20  gold  in  the  interior,  according 
to  the  distance  from  the  coast.  The  lack  of  fuel  has  been 
a  great  obstacle  to  the  establishment  of  manufactures,  and 
a  drawback  to  material  progress  in  many  ways. 


Jusr  at  present  no  English  capital  is  going  to  the  Ar- 
gentine Republic,  for  obvious  reasons,  and  there  is  not  at 
all  a  friendly  feeling  toward  the  English,  who  are  accused, 
rightly  or  wrongly,  of  increasing  and  intensifying  by  their 
course  the  financial  troubles  of  the  country.  There  is, 
on  the  other  hand,  a  very  friendly  feeling  toward  the  Unit- 
ed States,  and  an  opportunity  for  the  development  of  trade 
is  presented  which  .'Vmericans  ought  not  to  be  slow  in  tak- 


present  engine  differs  from  the  New  York  Central  loco- 
motive referred  to  in  two  important  points  ;  it  is  a  four- 
cylinder  compound  of  the  Vauclain  type,  and  it  has  a 
Wootten  fire-box. 

The  boiler  of  this  engine  is  60  in.  in  diameter  and  has 
321  tubes  iV  in.  in  diameter  and  9  ft.  long.  The  fire-box 
is  114  X  80  in.,  and  varies  from  4if  to  38}  in.  in  depth. 
The  usual  working  pressure  is  175  lbs. 

The  high-pressure  cylinders  are  12  in.  and  the  low-press- 
ure 20  in.  in  diameter,  with  24  in.  stroke.  The  high- 
pressure  cylinders  are  placed  below,  and  the  guides  are 
of  the  four-bar  pattern.  The  valve  motion  is  of  the  usual 
type  used  with  the  Vauclain  cylinders.  The  ratio  of  the 
cylinders  is  i  :  2.8. 

The  driving-wheels  are  61  j  in.  in  diameter.  The  mid- 
dle or  main  pair  of  drivers  has  plain  tires.  The  driving- 
wheels  are  spaced  5  It.  6  in.  apart  ;  the  total  driving  or 
rigid  wheel-base  is  11  ft.,  and  the  total  wheel-base  of  the 
engine  is  35  ft. 

In  order  to  secure  more  room  the  tank  is  carried  for- 
ward under  the  cab.  The  tank  capacity  is  2,000  gallons. 
The  cab  is  placed  at  the  rear  end  and  not  over  the  boiler, 
as  is  very  commonly  done  with  a  Wootten  boiler.  The 
engineer  and  fireman  are  thus  kept  together,  which  is  an 
arrangement  much  to  be  preferred  to  that  which  leaves 
one  man  alone  in  the  cab. 

The  total  weight  of  this  engine  in  working  order  is 
158,000  lbs.,  of  which  91,000  lbs.  are  carried  on  the  driv- 
ing-wheels. It  may  be  noted  that  the  front  truck  is  equal- 
ized with  all  the  drivers. 
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The  engine  has  the  Westinghouse  automatic  brake, 
including  driver  brakes.  Although  built  for  the  Phila- 
delphia &  Reading,  the  engine  shown  in  the  photograph 
has  been  for  some  time  in  use  on  the  Illinois  Central,  run- 
ning suburban  trains  out  of  Chicago.  Its  use  there  has 
been  experimental,  to  test  the  use  of  waste  anthracite  foi 
the  possible  reduction  of  smoke. 


TRANSITION  CURVES— CORRECTIONS. 


To  the  Editor  of  The  Railroad  and  Engineering  Joiirjial : 

I  SEND  you  an  examination  of  the  "  Short  Rule  for 
Transition  Curves,"  published  in  the  Journal  of  April, 
1892.  In  this  reference  is  made  to  figure  and  notation 
therein  employed.     The  figure  is  reprinted  herewith. 

That  rule  directs  that  the  ordinates  shall  be  proportional 


to  the  cubes  of  the  abscissa;  ;  in  other  words,  that  we  use 
the  cubic  parabola. 

The  equation  of  this  curve  \%:  y  —  kx'  (i)  where  ;(■  is  a 

- -1  (ty  ~' 

constanl.  Its  total  curvature, /(!«.     -^^  =  tan.    (3 /t-r").  (2) 

Its  radius  of  curvature. 


['"£^-]^       U 


+  9  k^x^ji 


6  kx 


(3) 


When  J  =  O  (4),  then  by  "short  rule"  jr  =  — ^|?^-  (5) 


Substituting  (4)  and  (5)  in  (i)  gives  k 


D  T 

O''   1 7000' 


V    (6j 


Substituting  (5)   and  (6)   in   (2)  and  (3)   gives  for  Mr. 

Ward's  curve  : 

-"  3/?  7" 

Total  curvature  =  tan. (7)  and 

17000 


Radius  of  curvature  ) 
at  its  terminus       ( 


"[■-(^n' 


I'/ 


(8) 


lyoooj 


Now,  suppose  we  offset  P.  C.  "  to  any  extent,"  say  70.77 
ft.,  and  run  in  a  10°  curve  ;  then  measure  from  P.  C.  "  to 
any  point."  say  50°  or  500  ft.,  and  measure  ordinate  O, 
which  will  be  275.44  ft.  Now  substitute  D  =  \o,  T  =  500 
and  O  =  I1l.\\  in  (7)  and  (8),  and  we  have  for  the  case 
before  us  : 

Total  curvature  =  41°  25'  25",  instead  of  50°,  and  radius 
of  curvature  =  1258.74  ft  ,  corresponding  to  a  curve  of  4° 
33'  07"  instead  of  10°.  In  this  case,  then,  we  have  at  the 
union  of  the  two  curves  a.  Jump  of  5°  26'  53"  in  degree  of 
eur7'e  and  a  break  of  8'  34'  35"  in  direction.  Evidently 
this  "  short  rule"  has  not  that  wide  application  that  its 
wording  would  seem  to  indicate,  and  it  might  be  well 
to  add  another  to  hold  the  young  engineer  within  the 
limits  beyond  which  it  is  «<)/"  sufficiently  correct."  The 
Transactions  of  the  Technical  Society  of  the  Pacific  Coast 


contains  the  curve  that  is  not  hampered  by  limit  of  appli- 
cation, and  which  is  exactly  correct. 

IRVINGTON,  CaL.  D.  E.  HuGHES. 


A   LOCOMOTIVE   PROBLEM. 


In  the  Railroad  and  Engineering  Journal  for  April 
last  there  was  given  the  following 

PROBLEM. 

Let  it  be  supposed  that  the  stroke  of  the  pistons  of  a 
locomotive  is  2  ft.,  the  diameter  of  the  driving-wheels  7  ft. 
and  the  speed  60  miles  per  hour  ;  what  is  the  maximum 
and  minimum  velocity  of  the  piston  relatively  to  the  earth, 
and  not  with  regard  to  the  locomotive,  and  when  does 
each  occur  r 

To  this  problem  the  following  answers  have  thus  far 
been  received  : 

I.— -BY   SETH    PRATT,    ASSYRIA,    MICH. 

In  the  diagram  given,  tig.  i,  let  ^  ^  =  the  circumfer- 
ence of  the  driving-wheel,  or  distance  passed  over  during 
one  revolution.  R  =  },\  ft.  =  the  radius  of  the  wheel  ; 
r  =  I  ft.  =  the  distance  of  the  crank-pin  from  the  center 
of  the  wheel.     A  point  at  G  during  one  revolution  of  the 


driving-wheel  will  describe  two  cycloids,  one  above  the 
center  line  C  C  and  the  other  lielow  it  ;  each  having  a 
height  ol  2  ft.  and  base  equal  to  the  circumference  of  the 
wheel.  When  the  crank-pin  is  at  the  dead  points  </ or  ^, 
the  velocity  of  the  piston  will  be  equal  to  that  of  the  loco- 
motive, or  60  miles  per  hour.  When  one-quarter  of  a 
revolution  is  made  and  the  pin  is  aty,  its  motion  will  be 
direct  and  we  have  R  :  R  +  r  :  :  60  miles  :  77^  miles  = 
the  maxmium  velocity  of  the  piston.  When  three-quarters 
of  a  revolution  is  made  and  the  pin  is  at  g,  we  have 
R  :  R  —  r  :  :  60  miles  :  42';  miles  =  the  minimum  velocity 
of  the  piston. 

II. — BY   D.  E.  HUGHES,  IRVINGTON,  CAL. 

It  is  evident  that  the  crank-pin  has  the  greatest  horizon- 
tal movement,  relatively  to  the  locomotive,  when  it  is  at 
the  highest  and  lowest  points,  and  that  at  the  instant  of 
passing  these  points  the  consecutive  positions  of  the  con- 
necting-rod are  parallel.  Hence  at  these  times  the  veloc- 
ity of  the  piston  is  equal  to  that  of  the  crank-pin,  or  inaxi- 
mum  J-  which  in  this  example,  where  the  diameter  of  the 
crank-pin's  path  is  2  ft.  and  that  of  the  wheel  is  7  ft.,  is  i'  of 
60  miles  per  hour.  Hence  the  maximum  velocity  of  pis- 
ton relative  to  ground  is  1'  of  60  and  the  minimum  is  i  of 
60. 

To  look  at  this  last  point  another  way  :  the  bottom  ol  the 
wheel  is  still,  its  axle,  3!  ft.  above,  has  the  velocity  of  the 
train  ;  then  points  2i  and  4A  ft.  above  the  bottom  move 
forward  with  f  and  'i  of  60  miles,  or  42f  and  77}. 

III.  — BY    W.  H.  TRETHEWEY,  STRATFORD,  ONT. 

Of  this  problem  I  beg  to  submit  to  you  the  following 
solution  :  At  60  miles  per  hour  the  locomotive  is  moving 
with  a  velocity  of  5,280  it.  per  minute,  or  88  ft.  per  second. 
The  number  of  revolutions  that  the  driving-wheels  will 
make  in  any  given  time  =  the  quotient  of  the  circumfer- 
ence of  the  driving-wheels  into  the  distance  the  locomotive 
moves  in  that  time.  Calling  the  circumference  of  the  7-ft. 
wheels  22  ft.,  which  is  within  ^  in.  of  the  closest  mathe- 
matical approximation,  we  find  that  the  driving-wheels 
make  exactly  four  revolutions  per  second,  or  one  revolu- 
tion per  quarter  second.  For  each  revolution  of  the  driv- 
ing-wheels the  pistons  must  travel  two  strokes— a  forward 
and  a  backward — or  4  ft.  per  quarter  second,  or  16  ft.  per 
second,  which  is  the  mean  velocity  of  the  piston  with  regard 
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to  the  locomotive,  not  with  regard  to  the  earth.     Rut  the 
velocity  of  the  piston  is  a  constantly  varying  quantity. 

In  the  circle,  ./  />'  CD  E  /■".  Iljj.  2,  which  represents  the 
path  of  the  center  of  the  crank-pin,  ./  1)  —  the  piston 
stroke.  As  the  driving-wheels  move  with  uniform  veloc- 
ity, the  crank-pin  will  move  from  ./  to  />,  from  />'  to  C, 
and  from  C  to  [>  in  equal  periods  of  time.  But  while  the 
crankpin  mo\cs  from  ./  to  />' the  piston   moves  only  the 


distance  from  A  to  H,  and  while  the  crank-pin  moves  from 
CXo  D  the  piston  moves  only  the  distance  from  G  to  D,  in 
these  cases  not  regarding  the  angularity  of  the  main  rod. 
Now  the  distance  .-/  JI  +  the  distance  G  D  =  the  distance 
H  G  ;  tlierefore  the  piston  moves  one-half  of  its  stroke — 
viz.,  from  //  to  G — in  one-thiril  of  the  time  it  requires  for  its 
full  stroke.  We  have  seen  that  the  piston's  mean  velocity 
is  16  ft.  per  second,  but  its  velocity  between  //and  G  must 
be  at  the  rate  of  S  ft.  in  one-third  of  a  second,  or  24  ft.  in 
one  second. 

This,  however,  is  not  the  piston's  maximum  velocity. 
It  moves  at  its  maximum  velocity  at  the  instant,  and  at 
that  instant  only,  when  the  center  line  of  the  main  rod 
becomes  tangent  to  the  crank-pin  circle,  and  its  velocity 
at  this  instant  is  the  velocity  of  the  crank-pin  circle. 

Bearing  in  mind  that  the  circumferences  of  circles  are  to 
each  other  as  their  radii,  and  that  the  7-ft,  circle  of  the 
driving-wheels  moved  88  ft.  per  second,  we  nave  the  pro- 
portion 34  :  I  :  ;  88  :  25; — that  is,  the  velocity  of  the  crank- 
pin  circle,  which  is  the  maximum  velocity  of  the  piston,  is 
25}  ft.  per  second  with  regard  to  the  locomotive.  Rela- 
tively to  the  earth,  the  piston's  maximum  velocity  will  be 
the  velocity  of  the  locomotive  plus  its  own  velocity  in  the 
cylinder,  or  88  +  25!  —  113;  ft.  per  second,  and  its  mini- 
mum velocity  will  be  the  velocity  of  the  locomotive  minus 
its  own  velocity  in  the  cylinder,  or  88  —  25!  =  62';  ft.  per 
second,  and  these  velocities  will  occur  when  the  center 
line  of  the  main  rod  is  tangent  to  the  crank-pin  circle  dur- 
ing the  forward  and  backward  strokes  respectively  of  the 
piston. 

IV. — BY   J.  B.  LEEPER,   L.^FAYETTE   COLLEGE,    EASTON,  PA. 

Having  noticed  in  your  Journal  for  April  the  problem 
given  above,  1  was  somewhat  interested,  and  give  the  fol- 
lowing as  my  result  : 

In  fig.  3,  \et  A  D  £  represent  the  path  of  the  crank-pin, 
A"  the  length  of  crank-arm,  and  /the  length  of  connect- 
ing-rod. The  motion  of  the  crank-pin  can  be  resolved 
into  two  motions,  one  horizontal,  the  other  vertical.  Since 
the  cross-head  is  fixed  in  the  line  ex,  the  vertical  motion 


will  cause  rotation  of  connecting-rod  about  the  cross-head 
as  center. 

Let  7/,  =  velocity  of  crank-pin. 

Let  2'-!  =  velocity  of  cross-head  due  to  horizontal  mo- 
tion of  crank-pin. 

Let  Vi  =  velocity  of  cross-head  due  to  vertical  motion 
of  crank-pin. 

Let  7'  =  velocity  of  crank-pin  in  a  vertical  direction. 

Let  the  angles  be  represented  as  lettered.  Then  v  will 
constantly  decrease  from  x  to/,  or  the  acceleration  will 
be  minus  and  vary  as  the  distance  ol  crank-pin  from 
line  c  X. 


Let  a  represent  acceleration 

Let  s  represent  distance  from  line  c  x. 


d"  s 


=  —  b  s,  where  b  is  some  constant 


f1n^-^'^-''f"^' 


when  s  =:  R,v  =  0 

c,  -  b  R' 
v'  =  -  6  s"  +  b  Ji'  =  b  (A"  -  j') 

v=  b^  (I  —/■■)*  =  **  ^"-f-  >>  (^  =  I) 


when 


S   =  0,  V   ■=  Vi 

b  =  -c/,» 


b' 


V   =  b     COS.  0  =:  Vi  COS.  ft 

In  same  way  prove 

Vi  =  Vi  sin.  ft 

V.I  +  V3  =  velocity  of  cross-head. 


T/3  =  sin.  p  V  = 


sin.  0 


Vi  COS.  H 


Let 


Now,  by  putting  this  first  derivative  equal  to  0  will  give 
the  maximum  velocity  of  cross-head. 


Vi 


fcos.^  d  —  sin.'  H 


COS.'  6  —  sin.'^ 


+  vos.  t)\  =  0 
+  I  COS.  6  =  0, 


which  formula  will  give,  by  substituting  in  it  the  value  of 
/,  the  angle  H  at  which  the  piston  has  its  maximum  velocity. 

As  there  is  no  length  given  for  /,  I  take  it  equal  to  8  It., 
and  find  the  maximum  to  occur  when  ft  is  equal  to  83°  I' 
52"  to  five  decimals. 

From  conditions  of  the  problem, 

Vi  =  25.14  ft.  per  sec. 
sin.  e  =  0.9926  ft. 
COS.  ft  =  0.12 133  ft. 
Then  from  formula 


(  COS.  ft 


[sin.  ft  (,...  .. 
7 +  sin 

u  =  25.33  ft-  per  sec. 


m.  ft 


When  piston  is  moving  iviiA  train,  velocity  with  respect 
to  the  earth  will  be  a  maximum  and  will  equal  88  -f- 
25.33  =  113.33  ft.  per  second;  also  the  minimum  will 
occur  when  piston  is  moving  opposite  to  motion  of  train, 
and  the  minimum  velocity  =  88  —  25.33  =  62.67  ft.  per 
second. 

Let 


Then  ver.  fl,  -|-  ver.  /3i  =  distance  of  cross-head  from  k 
in  fig.  3,  from  which  get  the  position  of  piston  for  maxi- 
mum velocity. 


THE  CRUISER  "CHICAGO.' 


The  illustration  given  herewith  is  from  an  excellent 
photograph  of  the  cruiser  Chicago  ol  the  United  States 
Navy.  This  vessel  was  the  first  of  the  large  cruisers  of 
modern  type  built  for  the  Navy,  and  is  one  of  the  best 
known,  as  she  has  been  attached  to  the  White  Squadron 
as  flag-ship  and  has  visited  many  ports  along  the  coast. 
In  this  service  she  has  shown  herself  an  excellent  and  ser- 
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viceable  vessel,  and  her  handsome  proportions  have  been 
generally  admired. 

The  Chicago  was  built  at  the  Roach  yards  in  Chester, 
Pa.  She  is  an  unarmored  steel  cruiser,  with  protective 
deci<,  and  is  315  ft.  long,  48  ft.  2  in.  beam,  19  ft.  mean 
draft,  and  4,500  tons  displacement.  She  has  three  masts, 
and  is  bark-rigged,  carrying  more  sail  than  most  of  the 
new  cruisers. 

She  has  twin  screws  driven  by  compound  engines,  and 
her  recorded  speed  is  15  knots  an  hour.  Her  coal  capacity 
is  940  tons,  and  on  that  supply  the  cruising  range  is  6,000 
knots  at  a  lo-knot  speed. 

The  main  battery  consists  of  four  8-in.,  eight  6-in.  and 


stated  in  the  report  relate  to  the  tires  and  not  to  the  cen- 
ters, but  some  trouble  from  loose  bolts  is  reported  where 
bolted  centers  are  used. 

CAST-IRON   WHEELS. 

The  Committee  on  Cast-iron  Wheels  quotes  a  number 
of  answers  returned  by  different  roads  to  questions  about 
them.  From  these  it  appears  that  opinion  is  about  equally 
divided  between  the  merits  of  wheels  made  with  the  con- 
tracting chill  and  of  those  made  in  the  plain  chill,  Ijut  no 
sufficient  figures  are  given  to  show  the  basis  of  these  opin- 
ions.    An  important  question  in  relation  to  grinding  or 
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two  5-in.  breech-loading  rifles,  and  the  secondary  battery 
includes  13  small  rapid-fire  and  machine  guns. 

At  the  present  writing  the  Chicago  is  at  the  New  York 
Navy  Yard  refitting,  having  just  returned  from  a  cruise  in 
the  South  Atlantic  and  along  the  coast  of  South  America. 


MASTER   CAR-BUILDERS'    ASSOCIATION 
PORTS. 


RE- 


There  is  given  below  a  brief  summary  of  the  principal 
committee  reports  presented  to  the  Master  Car-Builders' 
Association  at  the  Convention  in  Saratoga.  The  disposi- 
tion made  of  these  will  be  found  in  the  proceedings  of  the 
Convention,  on  another  page. 

STEEL-TIRED   WHEELS. 

The  Committee  on  Steel-Tired  Wheels  makes  a  brief 
report,  stating  that  returns  have  been  received  from  roads 
owning  over  one-third  of  the  passenger  cars  in  the  coun- 
try, and  that  these  roads  have  some  25,000  steel-tired 
wheels  in  use  of  different  patterns,  the  Allen,  which  was 
the  earliest  used,   predommating.      Most  of   the  defects 


balancing  wheels  called  out  but  few  answers.  The  gen- 
eral guarantee  required  for  cast-iron  wheels  is  four  to  five 
years  in  freight  service  and  60,000  miles  in  passenger  ser- 
vice. The  Committee  recommends  greater  care  in  keep- 
ing wheel  records,  and  gives  the  makers  credit  for  excel- 
lence of  patterns  and  material  used. 

WHEEL   SPECIFICATIONS. 

The  Committee  appointed  to  confer  with  the  Cast-iron 
Wheel-Makers  presents  a  resolution  passed  by  the  Wheel- 
Makers'  Association,  in  relation  to  tests  of  wheels  re- 
moved on  account  of  failure,  but  recommends  against  the 
incorporation  of  this  condition  in  the  standard  specifica- 
tions. The  only  changes  in  these  recommended  are  whether 
any  allowance  should  be  made  to  wheel-makers  for  worn 
flanges,  with  some  slight  changes  in  the  wording  in  order 
to  make  the  conditions  somewhat  more  definite  than  they 
are  at  present. 

FREIGHT   CAR    TRUCKS. 

The  Committee  on  Freight  Car  Truck  Frames  make  a 
very  brief  report,  recommending  that  the  investigation  be 
continued,  as  sufficient  data  have  not  been  collected  Iq 
make  a  full  report. 
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JOINT   INSPECTION. 

The  Committee  on  Joint  Inspection  recommends  a  num- 
ber of  minor  chanjjes  in  the  rules,  especially  in  those  re- 
lating to  ilefects  and  breakages  in  standard  couplers,  and 
in  brake-shoes.  The  changes  are  chieMy  in  tht'  wording, 
the  object  being  to  make  the  rules  clearer  and  more  dis- 
tinct and  to  afford  fewer  opportunities  for  dispute. 

ARBITRATION    AND    RULES. 

The  Arbitration  Committee  presents  a  report  embody- 
ing the  decisions  rendered  during  the  year,  and  also  giving 
a  summary  of  the  amendments  to  the  rules  proposed  by 
the  different  railroad  clubs,  some  of  which  are  recom- 
mendeil  for  adoption  and  others  are  not.  It  is  impossible 
here  to  give  these  in  full,  as  they  mostly  relate  to  the  word- 
ing of  the  rules,  and  the  changes  adopted  appear  in  the 
report  of  the  meeting. 

AIR-BRAKE   AND   SIGNAL    INSTRUCTIONS. 

The  Committee  on  Air-Brake  and  Signal  Instructions 
presents  a  long  and  carefully  prepared  report,  giving  in 
full  an  amended  code  of  instructions  with  respect  to  the 
air-brake  for  trainmen,  repair  shops,  and  inspectors. 
The  principal  point  upon  which  the  report  dwells,  in  com- 
menting upon  the  amendments  made,  is  the  limits  of 
stroke  of  the  air-brake  piston  at  the  time  adjustment  of 
the  brakes  is  made.  The  Committee  urges  very  strongly 
adherence  to  the  standards  of  the  Association,  and  recom- 
mends the  use  of  a  metallic  brake-beam. 

STANDARDS   OF  THE  ASSOCIATION. 

The  Committee  on  the  Standards  of  the  Association  re- 
ports that  careful  inquiries  have  been  made,  the  result  not 
being  altogether  satisfactory,  on  account  of  the  failure  of 
members  to  answer  the  circulars.  A  number  of  standards 
are  generally  adopted  and  complied  with,  but  in  others 
there  is  considerable  variation,  especially  in  two  important 
points,  the  height  of  draw-bars  and  the  use  and  form  of 
dead-blocks.  In  view  of  the  facts  as  ascertained,  the 
Committee  recommended  the  abolition  of  some  of  the 
standards,  including  gauges  for  testing  diameter.  Ilange, 
bore  of  wheels  and  si/e  of  journals,  and  also  those  for  the 
attachment  and  dismensions  of  draw-bars.  A  careful 
revision  of  the  other  standards  is  recommended,  and  an 
improvement  in  the  method  of  publishing  the  standards. 
They  believe  that  drawings  of  the  various  standards  should 
be  prepared  in  such  form  that  they  could  be  used  at  once 
for  preparing  blue  prints  for  shop  use. 

STANDARDS   FOR  AIR  BRAKES. 

The  Committee  on  Standards  of  Efficiency  for  Air 
Brakes  present  a  series  of  rules  and  tests,  without  recom- 
mending their  immediate  adoption.  The  object  of  the 
rules  is  chiefly  to  prevent  the  adoption  of  inferior  devices 
and  makeshifts.  What  is  pneseited  is  intended  more  as 
an  outline  to  be  improved  upon  during  the  coming  year. 
Some  of  the  recommendations  are  still  imperfect  and  re- 
quire more  work  and  investigation  ;  especially  is  this  the 
case  with  the  graduation  test.  Several  of  the  other  tests 
have  also  to  receive  more  careful  consideration.  The 
Committee  realizes  fully  the  importance  of  having  nothing 
but  the  most  searching  re(iuirements,  nor  have  they  lost 
sight  of  the  fact  thai  in  future  there  will  be  competition  in 
brakes.  Under  such  circumstances  the  Association  must 
fully  consider  whether  it  is  not  its  duty  to  prescribe  the 
most  exacting  requirements  now  attainable  by  any  brake 
company,  even  to  that  of  working  successfully  on  a  loo-car 
train.  The  Committee  recommends  the  establishment  ol 
a  permanent  testing  station. 

M.  C.  B.  COUPLER   STANDARDS. 

This  Committee  recommends  the  general  adoption  and 
use  of  the  gauges  approved  by  the  Executive  Committee 
(illustrated  in  the  Journal  for  October,  1891,  pages  473 
and  474).  A  standard  method  for  operating  the  locking 
devices  and  a  more  secure  fastening  than  the  tail-liolt  are 
recommended.  A  set  of  specifications  is  submitted  for 
approval,  or  for  further  trial.     The  careful  testing  of  a 


number  of  standard  couplers  from  different  manufacturers 
is  also  recommended. 

SI'ANDARD  CENTEU-PLATES    AND   STAKE- POCKETS. 

The  Committee  on  Standard  Center-Plates  and  Stake- 
Pockets  has  prepared,  in  accordance  with  the  instructions 
given  at  the  last  Convention,  drawings  of  standard  stake- 
pockets,  which  are  shown  in  figs,  i,  2,  3  and  4,  given  here- 
with. These  show  two  si/ces  with  single  U-holts  and  two 
with   double   Ll-bolts,   one  of  each   kind   for  stakes  4  in. 
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deep  at  the  top  and  the  other  for  stakes  5  in.  at  the  top, 
the  width  and  taper  being  uniform. 

For  center-plates  fig.  5  shows  the  standard  recommended 
for  pressed  steel.  The  plates  are  all  14  in.  long,  the  tnuck 
center-plate  being  ilj  in.  wide,  the  body  center-plate  for 
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iron  bolsters  18  in.  wide  and  for  wooden  bolsters  12  in., 
with  the  holes  placed  as  shown.  There  being  some  differ- 
ence of  opinion  as  whether  the  plates  should  have  flanges 
to  fit  the  bolsters,  such  llanges  are  not  shown  in  the  draw- 
ings.     For    malleable    iron   center-plates    the    proposed 


Fig.  «. 

standard  design  is  shown  in  fig.  6,  the  dimensions  being 
there  given.  They  are  substantially  the  same  as  those 
for  pressed  steel,  the  only  difference  being  in  the  method 
of  construction  required  by  the  different  material.  The 
Committee  appends  a  table  giving  tests  of  the  strength  of 
malleable  iron  castings,  some  of  which  show  a  very  high 
elastic  limit  and  ultimate  strength. 

STEAM  HEATING  AND  VENTILATION. 

This  Committee  reports  that  there  has  been  a  great  in- 
crease in  the  number  of  cars  heated  by  steam,  without 
much  change  in  methods.  The  great  point  required  is 
simplicity.  The  report  says  that  at  the  present  time  the 
various  methods  ot  heating  cars  by  steam  may  be  grouped 
into  two  classes,  known  as  the  direct  and  indirect,  the  dis- 
tinction between  the  two  being  as  follows  :  In  the  direct 
system  steam  is  supplied  directly  to  radiating  pipes  in  the 
car.  In  the  indirect  system,  steam  is  used  to  heat  water 
contained  in  the  radiating  pipes  in  the  car.  The  direct 
system  is  the  cheaper  and  simpler,  but  it  is  not  susceptible 
of  as  fine  regulation  as  the  indirect,  although  care  and  at- 


tention on  the  part  of  the  trainmen  have  given  very  satis- 
factory results.  The  direct  system  also  is  inapplicable  to 
cars  like  sleepers  in  which  the  piping  is  necessarily  tortu- 
ous, or  in  cars  equipped  with  IJaker  or  other  hot-water 
heaters,  unless  a  complete  additional  equipment  of  radiat- 
ing pipes  is  introduced.  Various  arrangements,  some  of 
them  quite  successful,  have  been  devised  for  heating  the 
water  in  the  circulating  pipes  of  the  Baker  heater  by 
steam,  leaving  the  heater  itself  intact  and  ready  for  use, 
in  case  trie  steam  supply  should  fail.  It  is  not  considered 
advisable  to  make  any  recommendations  nor  express  any 
opinion  as  to  the  relative  merits  or  efficiency  of  the  differ- 
ent systems,  especially  as  your  Committee  has  no  reliable 
experimental  data  to  present,  or  to  form  the  basis  ol  an 
opinion. 

The  immediate  and  most  important  object  of  this  Com- 
mittee is  to  consider  the  points  involved  in  steam  heating 
so  far  as  they  affect  the  matter  of  interchange  of  cars  hav- 
ing different  systems  ot  heating  or  different  steam  connec- 
tions or  couplers.  With  this  object  in  view,  the  Commit- 
tee submits  and  recommends  standards  for:  I.  Location 
and  size  of  end  of  steam  pipe.  2.  45°  elbow  for  end  of 
steam  pipe.  3.  Hose  nipple.  4.  Steam  hose.  5.  Loca- 
tion of  steam  coupling. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


{Continued /rem  page  273.) 


Two  somewhat  similar  experiments  are  alluded  to  in 
M.  G.  de  la  Landelle's  "  Aviation,"  published  in-  iS53, 
but  are  too  briefly  described  to  give  much  of  an  idea  as  to 
the  kind  of  apparatus  employed  ;  he  says  : 

Paul  Guidotli,  an  artist-painter,  sculptor  and  architect,  who 
was  born  in  Lucca  in  1569,  constructed  wings  of  whalebone 
covered  with  feathers,  and  made  use  of  them  several  times 
with  success.  Determining  to  exhibit  his  discovery,  he  look 
flight  from  an  elevation,  and  sustained  himself  ptetly  well  in 
the  air  for  a  quarter  of  a  mile,  but  soon  becoming  exhausted, 
he  fell  upon  a  roof,  and  his  thigh-bone  was  broken. 

I  might  also  cite  the  article  from  the  Malaga  newspaper,  the 
Courier 0/  Andalusia,  which  was  republished  in  several  French 
journals  in  March,  1S63,  stating  that  a  peasant  of  the  neighbor- 
hood, named  Francisco  Onijo,  was  said  to  have  sailed  in  the 
air  a  distance  of  one  league  with  artificial  wings  in  less  than 
fifteen  minutes;  but  why  multiply  examples?  It  is  better  to 
deduce  from  these  occurrences,  some  of  which  are  abundantly 
authenticated,  useful  conclusions  concerning  the  insufficiency 
of  man's  muscular  power,  and  concerning  the  sustaining  power 
of  an  inclined  plane. 

The  writer  has  been  thus  far  unable  to  find  in  other 
publications  fuller  accounts  of  the  last  two  experiments 
mentioned,  but  it  is  a  significant  fact  that  the  greater 
number  of  the  experimenters  who  are  said  by  tradition  to 
have  actually  succeeded  in  floating  for  a  short  distance 
on  the  air,  were  men  living  in  warm  climates,  where  the 
soaring  varieties  of  birds  are  much  more  numerous  and 
more  easily  observed  than  invariable  and  colder  climates. 
This  suggests  the  inference  that  these  experimenters  had 
been  watching  the  soaring  birds,  sailing  upon  fixed  wings 
in  every  direction,  and  endeavored  to  imitate  their  evolu- 
tions. With  the  aid  of  the  wind  they  may  have  attained  a 
glimmer  of  success,  but  they  failed  in  every  instance  for 
lack  of  accurate  knowledge  of  what  constitutes  the  sci- 
ence of  the  birds.  Elsewhere  than  in  warm  climates  the 
soaring  birds  are  so  few,  they  so  frequently  have  to  re- 
sort to  flapping,  that  those  who  have  not  seen  them  sail- 
ing about  for  hours  upon  fixed,  extended  wings,  deny  even 
the  possibility  of  such  a  performance,  and  only  think  of 
wings  as  oscillating  surfaces  ;  and  so  when,  in  1842,  Hen- 
son  patented  his  Hying  machine,  the  proposal  to  obtain 
support  from  the  fixed  surfaces  of  an  aeroplane  was  hailed 
by  many  as  a  new  and  happy  idea. 

A  top  view  of  Hensoii' s  apparatus  is  shown  by  fig.  37. 
It  consisted  of  an  aeroplane  of  canvas  or  oiled  silk 
stretched  upon  a  frame  made  rigid  by  trussing,  both  above 
and  below.     Under  this  surface  a  car  was  to  be  attached 
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containing  a  steam-engine,  its  supplies  and  the  passen- 
gers. The  apparatus  w:is  to  be  propelled  by  two  rotating 
wheels,  acting  upon  the  air  after  the  manner  of  a  wind- 
mill.     Hack  ot  these  was  a  tail,  also  covered  with  canvas 


Fig.  37.— HENSON-I842. 

or  oiled  silk,  stretched  upon  a  triangular  frame,  and 
capable  of  being  expanded  or  contracted  at  pleasure,  or 
moved  up  and  down  for  the  purpose  of  causing  the 
machine  to  ascend  or  to  descend.  Under  the  tail  a  rudder 
was  placed  for  steering  the  machine  to  the  right  or  to  the 
left,  and  above  the  main  aeroplane  a  sail  or  keel-cloth 
was  stretched,  as  shown,  between  the  two  masts  which 
rose  from  the  car,  in  order  to  assist  in  maintaining  the 
course.  The  apparatus  was  to  sail  with  its  front  edge  a 
little  raised  so  as  to  obtain  the  required  support  or  lift 
from  the  air,  and  was  to  be  started  from  the  top  of  an 
inclined  plane,  in  descending  which  it  was  to  attain  a 
velocity  sufficient  to  sustain  it  in  its  further  progress,  the 
steam-engine  being  only  designed  to  overcome  the  head 
resistance  when  in  lull  Hight. 

Ht-nson's  patent  indicates  that  he  believed  the  correct 
proportions  to  be  about  2  sq.  ft.  of  supporting  surface  to 
each  pound  of  weight,  this  being  considerably  in  excess  of 
the  proportion  of  the  large  soaring  birds,  and  that  the 
motor  required  was  about  at  the  rate  of  20  H.P.  per  ton 
of  weight.  His  general  design  evidences  careful  thought 
and  possesses  some  excellent  features,  but  the  form  of  his 
aeroplane  was  crude  and  its  equilibrium  especially  was 
deficient.     Henson  stated  in  his  patent  : 

The  following  are  the  dimensions  of  the  machine  I  am  mak- 
ing, and  which  will  weigh  about  3,000  lbs.  The  surface  of  the 
planes  on  either  side  of  ihe  car  will  measure  4.500  sq.  ft.,  and 
the  tail  1,500  more,  with  a  steam-engine  (.high  pressure)  of  25 
1030  H.P. 

Scaled  from  the  patent  drawings  the  intended  dimen- 
sions of  the  main  aeroplane  appear  to  have  been  about 
140  ft.  long,  in  the  direction  of  motion,  by  about  32  ft.  in 
width,  this  being  considerably  larger  than  the  great 
aeroplane  that  Mr.  Maxim  has  been  lately  constructing  in 
England.  Henson  did  not  realize  his  intention,  for  Mr. 
F.  \V.  Jirearcj,  Honorary  Secretary  of  the  Aeronautical 
Society  of  Great  Britain,  says  in  an  article  upon  Hying 
m\c\\\nts,  \>^'D\\ihi(.\'\n  Popular  Science  Review  in  1869,* 
in  describing  the  Henson  experiments  : 

The  fact  is  the  machine  was  never  constructed  ;  for  after 
two  abortive  attempts  to  manufacture  models  at  the  Adelaide 
Gallery,  which  should  represent  the  dimensions  before  named, 
he  rejoined  his  friend  iString/fllow)  at  Chard,  and  the  two 
together  commenced  their  experiments  under  a  variety  of 
forms.  .  .  .  However,  in  1S44,  they  commenced  the  con- 
struction of  a  model  ;  Ifenson  attending  chiefly  to  the  wood  or 
framework  and  Stringfellow  to  the  power,  and  after  many 
trials  adopted  steam.  This  model,  completed  in  1S45,  meas- 
ured 20  ft.  from  tip  to  tip  of  wing,  by  3.V  ft.  wide,  givmg  70 
square  feet  sustaining  surface  in  the  wings,  and  about  10  ft. 
more  in  the  tail.  The  weight  of  the  entire  machine  was  from 
25    to    2S   lbs.  .     An    inclined    plane    was   constructed, 

down  which  the  machine  was  to  glide,  and  it  was  so  arranged 
that  the  power  should  be  maintained  by  a  steam-engine,  work- 
ing two  (our  bladed  propellers  each  3  ft.  in  diameter  at  the  rate 
of  300  revolutions  per  minute. 

A  tent  was  erected  upon  the  downs,  2  miles  from  Chard,  and 

*  Popular  Science  Revietv^  vol.  8,  p.  i. 


for  seven  weeks  the  two  experimenters  continued  their  labors. 

Not,  however,  without  much  annoyance  Irom  intruders.  In 
the  language  o(  Mr.  SIriiigftllow :  "There  stood  our  aerial 
prolt[^,\n  all  her  purity— too  delicate,  too  fragile,  too  beautiful 
lor  this  rough  world  ;  at  least  those  were  my  ideas  at  the  lime, 
but  little  did  I  think  how  soon  it  was  to  be  realized.  I  scon 
found,  before  I  had  lime  to  introduce  the  spark,  a  drooping  in 
the  wings,  a  flagging  in  all  the  parts.  In  less  than  ten  minutes 
the  machine  was  saturated  with  wet  from  a  deposit  of  dew,  so 
that  anything  like  a  trial  wai  impossible  by  night.  I  did  not 
consider  that  we  could  get  the  silk  tight  and  rigid  enough. 
Indeed  the  framework  was  altogether  too  weak.  The  sleam- 
enginc  was  the  best  part.  Our  want  of  luccess  was  not  for 
want  of  power  or  sustaining  surface,  but  for  want  of  proper 
adaptation  of  the  means  to  the  end  of  the  various  parts." 

Many  trials  by  day,  down  inclined  wide  rails,  showed  a 
faulty  construction,  and  its  lightness  proved  an  obstacle  to  its 
successfully  contending  with  the  ground  currents. 

The  above  has  been  given  verbatim,  because  of  the  im- 
portance of  the  experiments.  Stated  in  plainer  terms,  it 
means  that  the  machine  was  deficient  in  stable  equilibrium 
for  out-of-door  experiments  ;  that  "  ground  currents"  or 
little  puffs  of  wind  would  destroy  the  balance,  and  that  in 
falling  to  the  ground  it  would  get  more  or  less  injured. 
That  the  experimenters,  annoyed  at  the  presence  of  spec- 
tators at  these  mishaps,  endeavored  to  test  their  machine 
at  night,  with  still  less  success,  and  finally  gave  it  up  in 
disgust.     Mr.  Brearey  then  continues  : 

Shortly  after  this  Henson  left  England  for  America,  and  Mr. 
StringftUow,  far  from  discouraged,  renewed  his  experiments 
alone.  In  1S46  he  commenced  a  smaller  model  tor  indoor 
trial,  and,  although  very  imperfect,  it  was  the  most  successful 
of  his  attempts  (an  illustration  from  a  photograph  is  given)  ; 
the  sustaining  planes  were  much  like  the  wings  of  a  bird. 
They  were  10  ft.  from  tip  to  lip,  leathered  at  the  back  edge, 
and  curved  a  little  on  the  under  side.  The  plane  was  2  ft. 
across  at  the  widest  part  ;  sustaining  surface,  17  sq.  ft.;  and 
the  propellers  were  16  in.  in  diameter,  with  four  blades  occu- 
pying three-quarters  of  the  area  of  the  circumference,  set  at  an 
angle  of  6o\  The  cylinder  of  the  steam-engine  was  f  in. 
diameter  ;  length  of  stroke,  2  in.;  bevel  gear  on  crank-shaft, 
giving  3  revolutions  of  the  propeher  to  I  of  the  engine.  The 
weight  ol  the  entire  model  and  engine  was  6  lbs.,  and  with 
water  and  fuel  it  did   not  exceed  6i  lbs. 

The  room  which  he  had  available  for  the  experiments  did 
not  measure  above  22  yds.  in  length,  and  was  rather  contracted 
in  height,  so  that  he  was  obliged  to  keep  his  starting  wires  very 
low.  He  found,  however,  upon  putting  his  engine  in  motion 
that  in  one-third  the  length  of  its  run  upon  the  extended  wire, 
the  machine  was  enabled  to  sustain  itself  ;  and  upon  reaching 
the  point  ol  self-detachment  it  gradually  rose  until  it  reached 
the  farther  end  of  the  room,  where  there  was  a  canvas  fixed  to 
receive  it.  Frequently  during  these  experiments  it  rose  alter 
leaving  the  wire  as  much  as  i  in  7. 

Slringfellow  then  went  to  Cremorne  Gardens  with  the  two 
models,  but  found  the  accommodations  no  better  than  at  home. 
It  was  found  that  the  larger  model  (Henson's)  would  run  well 
upon  the  wire,  but  tailed  to  support  itself  when  liberated. 
Owing  to  unfulfilled  engagements  as  to  room,  Mr.  String/tllow 
was  preparing  for  departure,  when  a  party  of  gentlemen,  un- 
connected with  the  gardens,  begged  to  see  an  experiment,  and 
finding  them  able  to  appreciate  his  endeavors,  he  got  up  steam 
pretty  high  and  started  the  small  model  down  the  wire.  When 
it  arrived  at  the  spot  where  it  should  leave  the  wire,  it  appeared 
to  meet  with  some  Utile  obstruction  and  threatened  to  come  to 
the  ground,  bul  it  toon  recovered  itself  and  darted  oft  in  as  fair 
a  flight  as  it  WiS  possible  to  make,  to  a  distance  of  about  40 
yds.,  farther  than  which  it  could  not  proceed. 

Having  now  demonslniled  the  practicability  of  making  a  steam- 
engine  ftv.  and  finding  nothing  but  a  pecuniary  loss  and  little 
honor,  this  experimenter  rested  for  a  long  time  satisfied  with 
what  he  had  effected. 

It  is  evident  that,  taught  by  experience,  Mr.  String- 
fellow  had  obtained  greater  stability  in  the  smaHer  model. 
The  aeroplane  was  shaped  like  the  wings  of  a  bird, 
slightly  curved  on  the  underside  and  feathered  at  the  back 
edge,  so  that  the  elastic  yielding  of  the  feathers  might 
automatically  regulate  the  fore  and  aft  stability,  like  the 
back  fold  in  the  paper  aeroplane  which  has  been  de- 
scribed ;  but  the  equilibrium  was  still  insufficient  for 
experiment  out-of-doors,  and  the  important  problem  of 
safely  coming  down  was  not  solved  at  all,  for  to  prevent 
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breakage  the  apparatus  had  to  be  caught  in  a  canvas 
fixed  to  receive  it. 

The  sparrow-hawk,  whose  excursion  has  been  described 
(fig-  36),  solved  this  last  problem  by  simply  tilting  himself 
back  and  opening  his  wings  wide  so  as  to  stop  his  head- 
way by  increased  air  resistance.  This  possibly  might  be 
done  with  a  full-sized  apparatus  mounted  by  an  operator, 
but  was  scarcely  practicable  in  a  small  model.  To  miti- 
gate this  difficulty  Mr.  Stringfelloiv  increased  the  sustain- 
ing surface,  so  that  it  was  2.61  sq.  ft.  per  pound,  and 
therefore  might  act  like  a  parachute,  but  this  largely  in- 
creased the  "  drift,"  and  required  more  power,  so  that 
water  and  fuel  could  only  be  provided  for  a  very  brief 
flight,  and  the  machine  cannot  fairly  be  said  to  have 
"  demonstrated  the  practicability  of  making  a  steam- 
engine  fly." 

Mr.  Stringfellow  took  the  matter  up  again  in  1868,  and 
made  further  experiments  with  a  somewhat  different  ap- 
paratus, which  will  be  described  in  due  course. 

The  next  proposal  for  an  aeroplane  was  that  of  Aiibami, 
in  1851,  which  is  shown  in  fig.  38.  It  provided  for  a 
number  of  supporting  planes,  above  which  rotating  screws 
were  to  furnish  ascending  power,  while  vibrating  wings 
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Fig.  38.— AUB.\UD— 1851. 

were  to  propel.  The  car  containing  the  motor  was  to  be 
beneath  the  planes,  and  equipped  with  legs  or  tubes  con- 
taining compressed  air,  in  order  to  ease  off  the  shocks 
which  might  be  encountered  in  alighting. 

M.  Auhaud  seems  to  have  reasoned  that  in  order  to 
secure  safety  in  coming  down,  it  was  necessary  to  arrange 
matters  so  that  the  whole  weight,  or  nearly  the  whole 
weight  of  the  apparatus,  could  be  sustained  by  screws 
when  about  alighting.  This  same  general  idea  will  be 
found  to  crop  out  in  a  number  of  subsequent  proposals 
by  inventors,  who  have  believed  that  in  order  to  come 
down  safely  it  is  necessary  to  design  a  machine  which  has 
enough  power  to  start  up  by  itself  on  level  ground.  This, 
of  course,  requires  much  more  power  than  it  only  hori- 
zontal Hight  IS  provided  for,  and  handicaps  the  inventor 
in  an  experimental  machine. 

The  writer  has  been  unable  to  ascertain  \\:\\t.\\itx  Auhaud 
ever  tested  his  apparatus  experimentally.  It  seems  clear 
that  if  he  did,  he  must  have  become  aware  that  no  motor 
then  known  was  sufficiently  light  in  proportion  to  its 
energy  to  raise  his  machine  into  the  air  with  screws, 
especially  as  he  actually  increased  the  ascending  resist- 
ance by  placing  planes  beneath  the  screws,  so  that  the 
latter  would  not  only  have  to  sustain  the  weight,  but  also 


Mr.  D.  S.  Brown's  experiments)  to  add  materially  to  the 
stability  ;  but  even  with  this  feature  the  apparatus,  as 
shown  in  the  figure,  is  deficient  in  equilibrium,  and  would 
have  come  to  grief  many  times  if  it  had  been  experi- 
mented with. 

The  succeeding  year  Michel  Loup  proposed  another 
form  of  aeroplane,  which  is  shown  both  in  plan  and  in 
side  elevation  in  fig.  39.  It  is  described  both  by  M.  Divu- 
aidc  and  M.  Tissandier  as  consisting  of  a  supporting 
plane  propelled  by  four  rotating  wings,  and  provided 
with  a  rudder,  also  with  legs  lieneath  the  car  carrying 
wheels  upon  which  the  machine  might  roll  upon  alighting 
on  the  ground,  an  arrangement  subsequently  proposed 
again  by  many  inventors. 

The  writer  has  been  unable  to  find  any  record  of  experi- 
ments tried  with  this  apparatus  (which  is  chiefly  here  fig- 
ured to  show  the  wheeled  feet),  and  it  seems  difficult  to 
conceive  of  its  successful  operation. 

In  1S56  Viscount  Carlingford  ^3.\inie.A  both  in  England 
and  France  the  aeroplane  shown  in  fig.  40.  and  resem- 
bling in  outline  a  falcon  gliding  downward   with  partially 


Fig.  3g.— LOUP -1852. 

to  overcome  the  vertical  air  pressure  resulting  from  the 
movement.  He  advanced  a  meritorious  proposal,  how- 
ever, by  dividing  the  sustaining  surface  into  several 
planes,  an  arrangement  which  we  shall  find  (in  describing 


Fig.  40.— CARLINGFORD— 1856. 

closed   wings.     In   the  center  was  a  car  or  chariot,  de- 
scribed by  the  inventor  as  follows  : 

The  aerial  chariot  in  form  is  something  in  the  shape  of  a 
boat,  e-xtremely  light,  with  one  wheel  in  front  and  two  behind, 
having  two  wings,  slightly  concave,  fixed  to  its  sides,  and  sus- 
tained by  laths  of  a  halt  hollow  form  pressing  against  them, 
and  communicating  their  pressure  through  the  body  of  the 
chariot  from  one  wing  10  the  other,  and  supported  by  cords, 
whose  force,  acting  on  two  hoops  nearly  of  an  oval  shape, 
hold  the  wings  firmly  in  their  position. 

A  tail  can  be  raised  and  lowered  at  pleasure  by  means 
of  a  cord. 

The  chariot  is  drawn  forward  by  an  "  aerial  screw" 
in  front  thereof,  "  which  screws  into  the  air  at  an  eleva- 
tion of  45°,  similar  to  the  bird's  wing  ;  and  is  turned  by 
means  of  a  winch  acting  on  three  multiplying  wheels." 
This  screw  "  is  known  as  the  Carlingford  screw  ;  the  blades 
of  this  screw  become  more  straight  as  they  approach  the 
center,  or,  in  other  words,  their  edges  become  more  direct 
toward  the  center.  .  .  .  When  a  certain  altitude  is 
attained  the  chariot  may  go  several  miles,  perhaps  50  or 
60,  as  it  were,  upon  an  inclined  plane  of  air." 

A  novelty  consisted  in  the  mode  proposed  for  starling 
the  chariot.  It  was  proposed  to  suspend  it  by  ropes  be- 
tween two  poles,  and  then  allow  it  (by  drawing  a  trigger 
suddenly)  to  fall  upon  the  air  and  to  be  drawn  "  forward 
with  great  velocity  by  the  falling  of  the  weight  in  front  ;" 
a  method  which  we  have  seen  to  have  been  subsequently 
adopted  by  M.  Troitvc  in  starting  his  bird.  If  the  invent- 
or was  thoroughly  assured  beforehand  of  the  stability  of 
his  apparatus  at  all  angles  of  incidence,  this  would  be  an 
elegant  method  of  getting  under  way,  but  it  would  be 
somewhat  awkward  if  there  was  any  miscalculation  about 
the  position  of  the  center  of  pressure.  The  writer  has 
found  no  record  of  any  experiments  with  the  Carlingford 
apparatus. 

(to  be  continued.) 
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AN  ENGLISH  LOCOMOTIVE  FOR  MIXED  TRAF- 
FIC. 


TirE  accomp:inying  illustration,  from  London  Eni^incer- 
hti:;,  shows  a  class  of  locomotives  desijjned  by  Mr.'  James 
lloldcn.  Locomotive  Superintendent  of  the  dreat  I'.astern 
Railway  of  I'.ngland  ;  they  are  usetl  on  that  road  for  run- 
ning the  heavy  excursion  traffic  to  the  seaside  resorts  in 


It  may  be  mentioned  that  cast  steel  has  been  used  wher- 
ever possible  in  these  engines.  They  are  lilted  with  the 
Weslinghouse  brake. 

The  total  weight  of  the  engine  in  working  order  is 
90,300  lbs.,  of  which  58,600  lbs.  are  carried  on  the  leading 
wheels  and  31,700  lbs.  on  the  four  coupled  driving-wheels. 

These  engines,  which  are  of  a  type  much  approved  in 
England  for  heavy  suburban  or  excursion  traffic,  might  be 
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the  summer,  while  in  the  winter  they  are  used  on  the  mar- 
ket, stock  and  fast  freight  trains.  About  30  of  this  class 
are  in  use,  antl  30  more  have  lately  been  ordered.  The 
general  design,  as  will  be  seen,  is  an  inside-connected  en- 
gine with  four  coupled  drivers  and  a  single  pair  of  leading 
wheels  in  front. 

The  boder  is  52  in.  in  diameter  and  has  252  tubes,  i^^ 
in.  diameter  and  "10  ft.  4  in.  long.  The  inside  fire-box  is 
of  copper  ;  it  is  63^  x  40; i  in.,  and  varies  in  depth  from 
61;^  to  (yjYz  in.  The  grate  area  is  iS  sq.  ft.  ;  the  heating 
surface  is:  Fire-box,  101  ;  tubes,  1,107  ;  total,  1,208  sq. 
ft.  The  smoke-stack  has  a  sectional  area  of  1.06  sq.  ft., 
the  ratio  to  the  grate  area  being  i  :  16,8. 

The  main  frames  are  of  i-in.  steel  plate  ;  the  outside 
frames  at  the  leading  end  are  Js  in.  thick,  welded  just  for- 
ward of  the  driving  axle  to  a  6  x  3  X  'i-in.  angle  iron, 
which  carries  the  running  board. 

Tlie  leading  wheels  are  48  in.  in  diameter.  The  lead- 
ing axle  has  both  outside  and  inside  journals,  the  former 
6  in.  and  the  latter  83^  in.  in  diameter.  The  inside  jour- 
nals carry  most  of  the  weight.  A  lateral  play  of  I  in.  is 
given  to  the  journal  boxes,  to  permit  the  engine  to  pass 
freely  around  curves. 

The  cylinders  are  I7J^  in.  in  diameter  by  24  in.  stroke. 
The  steam  ports  are  15  X  I '2  in.  and  the  exhaust  ports 
15  X  3 '4  '"•  I  he  valve  is  of  the  shifting'  link  type.  The 
valves  have  '/f,  in.  outside  lap,  and  their  maximum  travel 
is  3^4  in.  The  two  cylinders  are  cast  in  one  piece  and 
have  the  steam  chests  below.  They  are  set  on  an  incline 
of  I  in  S,  but  the  valve  faces  are  horizontal.  The  cross- 
heads  work  on  single-bar  guides.  The  engine  has  Macal- 
lan's variable  exhaust  nozzle. 

The  driving-wheels  are  68  in.  in  diameter.  The  driv- 
ing-axles have  D'z  X  9>n.  journals.  The  driving-wheel- 
base  is  8  ft.  9  in.,  and  the  total  wheel-base  is  16  ft.  6  in. 

The  tender  is  of  the  usual  Knglish  typo  and  is  carried 
on  six  wheels,  with  outside  bearings  and  a  plate  frame. 


compared  with  the  Reading  suburban  engine  given  on  and 
other  page. 


THE    GOVERNMENT    SURVEYS    FOR    THE 
GREAT   SIBERIAN    RAILROAD. 


By  A.  Zdziarski,   C.E. 


{Continuei/  /rofn  page  260.) 


In  the  first  part  of  this  article,  in  the  June  number  of 
the  joURN.\L,  a  map  showing  the  location  of  the  road  was 
given  ;  in  the  present  number  we  give  a  sketch  map  of 
Western  Siberia,  showing  the  relative  position  of  the  road. 

The  small  diagram  shows  the  profile  of  the  Zlatooust- 
Chelabinsk  Railroad,  which  really  forms  the  first  section 
of  (he  line,  and  which  extends  the  Samara-Oufa-Zlatooust 
line — the  connection  of  the  Siberian  road  with  European 
Russia — to  the  town  of  Chelabinsk  on  the  eastern  side  of 
the  I  lural  Mountains.  This  road  is  now  nearly  completed, 
and  the  starting  point  for  the  Western  Siberian  Railroad 
will  be  at  Chelabinsk. 

The  large  diagram  is  a  profile  of  the  Western  Siberian 
Railroad  as  located.  It  shows  first  the  descent  of  the 
eastern  slope  of  the  Ourals  ;  then  the  long  level  section 
across  the  great  plateau  of  Western  Siberia,  where  the 
only  considerable  variations  from  a  level  are  at  the  cross- 
ings of  the  great  rivers — the  Tobol,  the  Ishim  and  the 
Irtish — and  finally  the  rise  from  this  plateau  into  the  moun- 
tainous region  west  of  Lake  Baikal,  where  the  junction 
with  the  previously  surveyed  portion  of  the  Central  Sibe- 
rian line  begins. 

Since  the  first  part  of  this  article  was  received,  the  Com- 
mittee of  Ministers  having  the  matter  in  charge  has  decid- 
ed— April  28/May  10— on  the  following  pomts  : 

I.  The  road  is  to  be  built  on  the  location  of  1891,  which 


310 


THE     RAILROAD     AND 


[July,  1892. 


is  shown  in  our  maps  and  described  in  the  accompanying 
text,  starting  from  Chelabinsk  and  passing  through  Kour- 
han,  Petropavlosk,  Omsk,  Ivainsk,  Kolyvan  ana  I'ochi- 
tanka. 

2.  The  construction  of  the  first  section  — from  Cliela- 
binsk  to  Omsk — is  to  be  begun  during  tlie  present  year. 

3.  The  road  is  to  be  budt  by  the  Government  directly  ; 
for  1892,  however,  a  credit  of  only  1,100,000  roubles  has 
been  granted  for  the  work. 

PRINCIPAL   FEATURES   OF   THE  LOCATION. 

The  design  of  the  Western  Siberian  Railroad,  executed 
according  to  the  relaxations  permitted  in  the  specifications, 
presents  the  following  principal  features  : 

The  grade  is  designed  lor  single  track  only  ;  the  gauge 
is  fixed  at  the  Russian  standard  of  5  ft. 

The  ruling  gradient  for  the  First  Division  from  Chela- 
binsk to  the  <  'bi  River  is  fixed  at  0.6  per  cent.,  and  for  Ihe 
.Second  tJivision  from  the  ( )bi  River  to  the  connection  with 
Central  Siberian  Railroad  at  o.S  per  cent.  The  minimum 
radius  of  curvature  is  placed  at  1,750  ft..  and  In  excep- 
tional cases  at  1,400  ft.  The  total  length  of  level  grades 
is  about  500  miles,  or  56.5  per  cent,  of  the  whole.  The 
percentage  of  gradients  in  the  direction  from  Chelabinsk 
to  the  Obi  River  is  as  follows  :  Less  than  o  5  per  cent., 
13  per  cent,  of  the  whole  ;  and  from  o  5  to  0,6  per  cent., 
only  6  per  cent.  The  percentage  of  curved  line  is  6.48 
per  cent.,  including  o  08  per  cent,  of  curves  of  a  radius  of 
1,400  ft. 

The  grade,  for  single  track  only,  is  designed  to  be  16.45 
ft.  wide  in  all  cuttings,  and  in  small  embankments  under 
8J  ft.  high,  and  18  2  ft.  wide  on  higher  embankments  sub- 
ject to  shrinkage,  and  in  embankments  on  marshy  ground. 
The  slopes  of  cuttings  are  designed  to  be  ij,  those  of  em- 
bankment I  i,  and  this  could  be  varied  according  to  the 
kind  of  earth.  Near  the  river  crossings  the  grade  is  de- 
signed to  be  3*  ft.  above  high  water,  and  5  ft.  for  the  great 
rivers. 

The  earthwork  on  the  First  Division,  between  Chela 
binsk  and  the  Obi  River,  on  833  miles,  consists  almost  ex- 
clusively of  small  embankments  (3  to  4  ft.),  and  the  total 
estimated  quantity  is  26,746,000  cubic  yards,  or  about 
30,000  cub.  yds.  per  mile.  Heavy  embankments  occur 
only  at  the  crossings  of  the  rivers  Tobol,  Ishim,  Irtish, 
Chik  and  Obi,  At  the  latter  there  are  380,000  cub.  yds. 
per  mile.  For  the  execution  of  the  earthworks  it  is  de- 
signed to  apply  an  .American  machine,  the  Austin  New 
Era  Grader. 

A  distinguishing  feature  of  the  Western  Siberian  Rail 
road  is  an  absence  of  small  river  crossings  required.  The 
line  crosses  the  great  rivers  Tobol,  Ishim,  Irtish,  Obi  and 
Tomi,  but  in  the  intervals  between  these  great  rivers  there 
are  no  secondary  thalwegs  or  valleys,  and  the  soil  pre- 
sents only  small  local  depressions  without  any  well-pro 
nounced  slope  and  watershed. 

The  great  Siberian  rivers  have  this  common  feature, 
that  they  run  from  south  to  north,  and  therefore  the  ice 
clears  out  or  breaks  uj)  in  the  upper  parts  earlier,  giving 
them  lor  a  lime  a  great  quantity  of  water. 

The  time  of  clearing  and  freezing  of  these  rivers  is  the 
following  : 


Tobol  at  Kiirlian 

Ishim  at  Petrupavlovsk. 
Irtish  .at  Omsk 


Time  of  Clearing. 


April    7/19  —  18/30 
April    3/15  —  2i/May  3 
April  11/23  —  29/May  II 


Time  of  Freezing 


Oct.  11/23  —  Nov.  9/21 
Oct.  11/23  —  Nov.  8/20 
Oct.  11/23  —  Nov.  13/25 


The  spring  high  waters  run  in  the  Tobol  about  two 
weeks,  in  the  Ishim  also  about  the  same,  and  rise  to  20 
and  28  ft.  ;  in  the  Irtish  they  last  very  long— from  May 
to  the  end  of  July— rising  to  20  and  25  ft.  The  Tobol  and 
the  Irtish  are  navigable  ;  the  Ishim  is  not.  and  in  summer 
runs  in  a  very  small  bed,  about  200  ft.  wide. 

The  bridges  of  small  spans  from  7  ft.  to  140  ft.  are  de- 
signed to  be  of  wood  ;  the  spans  of  7  and  14  ft.  will  be 
very  like  the  American  trestle  bridge  ;  the  great  wooden 
bridges  are  designed  to  be  of  the  Howe  truss  system. 


The  great  bridges  are  designed  to  be  of  iron,  with  spans 
covered  by  semiparabolic  trusses,  resembling  the  Linville 
sysiein,  350  ft.  long. 

These  great  iron  bridges  are  designed  only  over  the 
Tobol  (1,400  ft.  clear  length),  over  the  Ishim  (700  ft.  clear 
length),  and  over  the  Tomi  River. 

Besides  these  on  the  division  between  Chelabinsk  and 
the  Obi  River  there  are  designed  one  wooden  bridge  of 
140  It.  span  over  the  Chik  River  ;  335  small  wooden 
bridges  of  spans  from  14  to  105  ft.  ;  three  stone  culverts  of 
7  ft.  span,  one  culvert  of  loi  ft.  span,  and  10  cast-iron  pipe 
culverts  of  2i  't-  diameter. 

On  the  other  or  eastern  side  of  the  Obi  River  Ihe  spans 
at  a  number  of  small  rivers  are  not  yet  fixed. 

The  Irtish  and  the  Obi  rivers,  rei|uiring  bridges  of 
2.100  and  2,800  ft.  clear  length,  will  be  provisionally 
crossed  by  steam  ferries. 

As  noted  above,  the  thickness  ol  ballast  is  to  be  12^  in., 
which  requires  about  2.850  cub.  yds.  per  mile  ;  the  ties 
will  be  8  ft.  in  length,  and  their  number  is  about  2,325 
per  mile.     The  total  length  of  sidings  will  be  10  per  cent. 
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of  the  main  track.  TTie  rails  are  somewhat  light— 54  lbs. 
Russian  or  49  lbs.  English  to  the  yard — but  this  weight 
was  fixed  for  the  sake  of  economy. 

r"or  the  roadmaslers,  road-workmen  and  Ihe  track 
watchmen  there  will  be  section-houses,  great  and  small, 
and  watchmen's  houses.  All  these  buildings  will  be  con- 
structed of  brick  or  wood,  according  to  the  facility  of  get- 
ting materials.  The  distance  between  large  section-houses 
is  fixed  at  12  miles  ;  this  interval  is  divided  by  small  sec- 
tion-houses and  watchmen's  houses,  so  that  the  road  sec- 
tion will  be  4  miles  and   the  watchman's  beat  2  to  3  miles. 

For  the  division  between  Chelabinsk  and  the  Obi  there 
will  be  required  82  large  section-houses,  150  small  section- 
houses  and  184  watchmen's  houses.  There  will  be  397 
road  crossings 

There  will  be  in  all  33  stations  built  on  the  type  gener- 
ally adopted  on  the  State  railroads,  two — Chelabinsk  and 
Omsk— being  rated  as  of  the  second  class  ;  four  of  Ihe 
third  class,  at  division  points  ;  five  as  of  the  fourth  class 
and  21  of  the  fifth  class.  The  greatest  distance  between 
stations  is  ^^  miles.     In  the  middle  between  the  most  dis.. 
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tant  stations  will  be  so-called  lialf- 
stations,  consisting  of  a  section  liouse 
vvitli  telegraph-room,  but  having  no 
sidings  ;  the  latter  will  be  put  in  as 
the  traffic  increases  sufficiently  to  re- 
quire it. 

The  second-class  station  passenger 
buildings  will  be  of  brick  with  sheet- 
iron  roof.  The  third  and  fourlli-class 
station  buildings  can  be  of  wood  or 
brick  with  iron  roofs.  The  fifth-class 
stations  will  have  no  passenger-house, 
only  a  passenger-room  in  the  house 
for  employes. 

As  tlie  country  is  very  thinly  settled 
or  populated,  the  Government  must 
provide  lodgings  for  all  the  officers 
and  eniployis.  For  this  purpose 
there  will  be  constructed  houses  of 
various  sizes  of  wood  or  brick  on 
masonry  foundations,  with  sheet- 
iron  roofs,  at  a  rate  of  about  S45 
sq.  yds.  per  mile. 

There  will  be  11  engine-houses  of 
quadrangular  form  for  4,  9  or  12  en- 
gines, and  it  is  calculated  that  70 
per  cent,  of  the  engines  will  be  in 
the  engine-houses  at  one  time.  The 
greatest  distance  between  the  engine- 
houses  will  be  100  miles.  These  en- 
gine-houses will  be  of  masonry  with 
sheet-iron  roofs. 

The  repair  shops  will  be  only  in 
Omsk  and  on  a  small  scale.  They 
will  be  also  of  masonry  with  sheet- 
iron  roof. 

As  the  water-supply  is  very  im- 
portant for  the  traffic  capacity  of  the 
railroad,  it  is  therefore  designed  on 
the  supposition  of  7  trains  daily  in 
each  direction.  The  quantity  of  wa- 
ter is  calculated  at  the  rate  of  about 
16  cub.  ft.  per  train  mile.  It  was 
not  easy  to  find  suitable  sources,  be- 
cause the  rivers  are  not  numerous, 
many  lakes  have  biller  salt  water, 
and  the  marshy  lakes  are  very  shal- 
low and  the  water  freezes  in  winter 
to  the  bottom.  Besides  this  the  coun- 
try becomes  every  year  more  dry. 
The  greatest  difficulties  occur  on  the  section  between  the 
rivers  Ishim  and  Irtish,  where  there  are  no  rivers  or 
springs,  and  the  water-supply  will  be  provided  by  means 
of  artificial  reservoirs,  which  are  very  expensive.  There 
are  suggestions  to  apply  the  artesian  wells,  and  for  that 
purpose  a  geological  inquiry  by  borings  has  been  com- 
menced. 

As  the  greatest  distance  between  stations  (sidings)  is  33 
miles,  and  the  mean  speed  of  passenger  trains  will  be  17 
miles  an  hour  and  of  freight  trains  12  miles  an  hour,  the 
traffic  capacity  of  the  line  and  sidings  answers  to  running 
four  trains  daily  in  each  direction — one  mixed  and  three 
freight  trains.  If  additional  sidings  be  put  between  the 
stations,  reducing  the  distance  between  them  to  iS  miles, 
then  the  line  will  permit  the  running  of  seven  trains  daily 
in  each  direction. 

The  supply  of  rolling  stock  is  supposed  to  be  sufficient 
for  one  mi.xed  and  one  freight  train  daily  in  each  direc- 
tion. According  to  this  the  division  from  Chelabinsk  to 
the  Obi  will  require  120  locomotives,  and  the  division 
from  Obi  to  Achinsk,  on  the  Central  Siberian  Railroad,  67 
locomotives. 

The  stations  will  be  fully  equipped  with  signals  and 
switches,  and, for  this  purpose  there  will  be  used  343 
switches,  75  switch-houses,  and  64  semaphores.  There 
will  be  10  turn-tables  of  the  Sellers  pattern,  55  ft.  in  diam- 
eter, and  2  weigh-platforms.  The  station  yards  will  be 
partly  paved  and  provided  with  fences. 

The  approximate  estimated  cost  of  the  Western  Siberian 
Railroad  is  given  in  the  following  table  : 


WESTERN   SIBERIA. 

SHOWING    LOCATED   LINE   OF  SIBERIAN   RAILROAD. 


Length 
in  miles. 

498 
387 

885 

202 

170 
53 

Cost  ill  Roubles. 

Total. 

per  mile. 

I.     From   Cheliibinik  to  Omsk   with 

Irtish  Bridge  and  branch 

II.     Krom  Omsk  lo  the  Obi  River... 

26,3co,ooo 
16,000,000 

52,820 
41,340 

Total   

III.     Fintn  the  Obi  River  to  Pochilan- 
ka  on  Central    Siberian    Rail- 

42,300,000 

16,400,000 

8,750,000 
2,370,000 

47,Soo 

81,180 

51,470 
44,700 

IV.     From  Pochitank;i  to  Achinsk   (a 

part  of  Central  Siberian  line).. 

V.     Branch  to  Tomsk 

Total 

425 

27,520,000 

64,(joo 

1,310 

69,820,000 

53.300 

It  is  supposed  that  the  final  location  will  reduce  the  cost 
of  Sections  III,  IV  and  V  about  10  per  cent.,  and  that  the 
cost  per  mile  will  be  51,760  roubles,  including  the  rails 
and  rolling  stock,  which  amount  to  18,215  roubles  per 
mile.  The  total  estimated  expenditure  is  thus  nearly 
!J42, 000,000,  or  about  if;3i,98o  per  mile. 

When  we  remember  that  this  statement  covers  less 
than  one-third  of  the  work,  the  magnitude  of  the  Great 
Siberian  Line  will  be  appreciated. 
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As  has  been  before  stated,  the  next  ship  to  be  launched 
will  he  the  Ti.-.fiis  at  the  Norfolk  Navy  Yard,  which  will 
probably  be  put  in  the  water  July  i.  The  engines  of 
this  ship  are  now  well  advanced  toward  completion  at  the 
Richmonil  Locomotive  Works,  although  the  wdrk  on  the 
boilers  was  somewhat  delayed  by  a  tire  in  the  boiler 
shop,  and  they  will  be  ready  as  soon  as  the  ship  is  pre- 
pared to  receive  them.  The  launch  of  the  7't\ias  will 
soon  be  followed  by  that  of  the  Ci/nriin.i//  at  the  New 
York  Navy  Yard  and  by  Cruisers  11  and  12.  Of  the 
smaller  vessels,  the  Ihtroil  will  be  ready  for  trial  in 
August  and  the  Afonti^oiitt-ry  in  October,  while  the  I'as- 
line,  the  Macliias  and  the  Hiiiurnfl  \\\\\  all  three  be  ready 


-'1 


country  is  beyond  the  experimental  stage,  and  that  we 
may  now  expect  the  construction  of  armored  vessels  to 
proceed  without  further  delay.  The  plate  tested  was  one 
of  twenty  14  in.  diagonal  nickel  steel  plates  manufactured 
by  the  Bethlehem  Iron  Company  for  the  battle  ships 
Indiana  and  Massachitselts.  being  the  thickest  armor- 
plates  yet  made  in  this  country.  The  plate  more  than 
complied  with  contract  requirements.  None  of  the  thren 
shots  fired  succeeded  in  getting  far  enough  into  the  plate 
to  show  the  backing.  All  three  shots  rebounded,  one  of 
them  back  to  the  mu/zle  of  the  gun.  a  distance  of  135  ft. 
The  deepest  penetration  of  any  of  the  projectiles  was  14 
in.  The  other  two  showed  an  inch  or  two  less.  No 
cr.Tcks  were  developed.  A  lo-in.  gun  was  use<l  in  the 
test.  Two  of  the  projectiles  were  the  f'irth,  imported, 
and    the   third    was   made    by   the  same  process  in   this 
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for  trial  during  the  summer.     The  harbor-defense  ram  at 
the  Bath  Iron  Works  is  also  nearly  ready  for  launching. 

The  accompanying  sketch  is  from  a  drawing  of  the 
original  design  for  the  Texas. 

ORDNANCE    NOTES. 

The  Bethlehem  Iron  Company  is  to  furnish  the  forgings 
for  a  gun  of  nickel  steel.  The  gun  is  to  be  of  8-in.  cali- 
ber, and  the  forgings  will  be  of  the  same  dimensions  as 
those  of  the  type  8-m.  gun,  the  only  difference  being  that 
the  steel  will  be  alloyed  with  3  per  cent,  of  nickel.  The 
conditions  of  the  contract  prescribe  an  increase  of  about 
15  per  cent,  over  the  limits  made  for  ordinary  steel  forg- 
ings. 

The  Builders'  Iron  Foundry,  of  Providence,  R.  I.,  has 
finished  the  last  of  the  30  new  12-in.  breech-loading  rifled 
mortars,  the  work  being  completed  several  weeks  in  ad- 
vance of  the  time  required  by  the  contract. 

THE   ERICSSON   SUliMARINE  GUN. 

The  trials  made  with  the  submarine  gun  of  the  De- 
stroyer at  the  New  York  Navy  Yard  have  shown  some 
interesting  results.  The  gun  was  fired  a  number  of  times 
at  different  depths  under  water,  and  while  there  was 
some  disappointment  as  far  as  accuracy  of  direction  was 
shown,  a  record  of  10  shots  shows  that  all  of  them  would 
have  hit  a  ship  drawing  22  ft.  below  the  water-line  at  a 
range  of  100  ft.  Nine  of  these  would  have  been  effective 
on  the  same  vessel  below  the  water-line  at  200  ft.;  four  at 
300  ft.;  three  at  400  ft.,  and  two  at  500  ft.  The  official 
report  has  not  yet  been  published,  but  it  may  be  said  that 
the  tendency  of  the  projecliles  to  rise  to  the  surface  was 
somewhat  less  than  had  been  expected,  and  the  main  diffi- 
culty found  was  in  accuracy  of  direction.  Some  further 
trials  are  still  in  progress. 

ARMOR   TESTS. 

The  acceptance  test  of  the  diagonal  armor  for  the  battle- 
ships Indiana  and  Massac/niSi/ls  took  place  at  the  Indian 
Head  Proving  Grounds,  May  21.  The  results  were  en- 
tirely satisfactory,  and  most  gratfying  to  the  Naval  offi- 
cials, as  they  show  that  armor-plate  manufactured  in  this 


country.  The  latter  was  thrown  out  entirely  uninjured. 
The  projectiles  weighed  500  lbs.  and  the  powder  charge 
used  was  140  lbs.,  giving  a  striking  velocity  of  1,410  ft.  a 
second. 


A    PROCESS    FOR    PRESERVING   WOOD. 


For  some  years  past  the  Creosote  Lumber  &  Construc- 
tion Company  have  had  in  operation  at  Fernandina,  Fla., 
works  for  treating  lumber  with  a  view  of  preserving  it 
against  the  action  of  the  weather  and  of  water,  which 
have  attained  a  considerable  degree  of  success.  The 
nature  of  the  preservative  used  is  explained  below.  The 
process  may  be  described  as  follows  : 

All  timber  is  carefully  measured  and  its  cubic  contents 
computed,  of  which  an  accurate  record  is  kept  in  the 
olTice  ;  it  is  then  loaded  on  iron  trucks  and  run  into  one 
of  the  creosoting  cylinders.  The  doors  of  the  creosoting 
cylinder  are  hermetically  closed  and  the  timber  steamed  ; 
this  is  done  by  admitting  live  steam  directly  in  the  cylin- 
der and  by  passing  super-heated  steam  through  pipes 
placed  for  that  purpose  in  the  cylinder.  During  the 
steaming  process  the  pores  of  the  timber  are  opened,  the 
fibers  softened,  moisture  and  sap  evaporated,  and  the 
albumen  coagulated.  The  duration  of  the  process  de- 
pends upon  the  seasoning  of  the  timber  and  the  amount 
of  oil  to  be  injected  ;  it  is  generally  from  lo  to  12  hours. 
Then  the  live  steam  is  shut  off  and  the  vacuum  pump  is 
set  to  work,  which  withdraws  the  evaporated  moisture 
and  sap  and  discharges  the  same  in  condensed  form. 
The  duration  of  this  process  Is  about  six  hours  ;  during 
this  time  a  vacuum  of  from  20  to  25  in.  is  produced  in  the 
cylinder. 

Now  the  charge  is  ready  for  the  oil. 

All  the  oil  used  for  one  charge  is  taken  out  of  the  work- 
ing tank  and  is  previously  heated  to  about  175°.  The 
working  tank  is  a  s(|uare  iron  tank  25  ft.  wide,  40  ft.  long 
and  4  ft.  deep  ;  each  vertical  inch  or  inch  of  depth  repre- 
sents 620  United  States  gallons. 

To  compute  the  amount  of  oil  required  for  a  charge  the 
following  calculation  is  always  made  ;  the  cubic  contents 
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of  each  creosoting  cylinder  are 
known,  also  tlie  conlenls  ot  the 
charge,  being  previously  measured 
and  conipuied.  liy  subtracting 
the  cubic  contents  of  the  charge 
from  the  cubic  contents  of  the  cyl- 
inder, the  difference  represents  the 
vacant  space  in  the  cylinder — this 
amount  can  be  readily  ex[)resscd 
in  gallons — the  amount  of  oil  to 
be  injected  percubic  fool  of  charge 
is  known  and  can  also  be  ex- 
pressed in  gallons,  consequently 
the  whole  amount  ol  oil  to  be 
taken  from  the  working  tank  to 
fill  the  vacant  space  in  the  cylinder 
and  to  go  in  the  limber  is  known 
in  gallons. 

A  float  wilh  an  indicator  rests 
upon  ihe  oil  in  the  working  lank  ; 
the  position  ot  the  indicator  is 
marked  on  a  gauge-board  secured 
to  the  covering  of  Ihe  working 
lank  just  before  the  oil  is  allowed 
to  flow  into  the  creo^oting  cylin- 
der. Then  the  valves  in  the  pipes 
connecting  the  working  lank  with 
each  creosoling  cylinder  are  open- 
ed and  the  hot  oil  is  drawn  into 
the  cylinder  by  means  of  (he 
vacuum.  As  every  inch  of  depth 
of  oil  in  the  working  tank  repre- 
sents 620  gallons,  the  number  ot 
inches  of  oil  required  can  readily 
be  measured  off  on  the  gauge- 
board.  By  means  of  Ihe  vacuum 
a  certain  amount  of  oil  is  drawn 
into  ihe  cylinder  and  the  balance 
is  pumped  in  wilh  the  pressure 
pump  The  pressure  pump  is  kept 
at  woik  until  the  requisite  amount 
of  oil  has  been  taken  oui  of  Ihe 
working  lank  and  pumped  into 
the  creosoling  cylinder.  As  the 
vacant  s|)ace  in  the  cylinder  is 
capable  of  holding  only  a  certain 
i|uanlily  of  oil.  the  balance  ol  the 
oil  must  necssardy  go  into  the 
timber. 

The  creosoling  cylinders  are 
tested  to  a  pressure  ot  225  lbs. 
per  square  inch,  and  it  generally 
requires  from  150  to  160  lbs.  of 
pressure  lo  force  16  lbs.  of  oil  per 
cubic  foot  into  the  timber. 

When  all  the  oil  required  has 
been  taken  from  Ihe  working  tank 
the  charge  remains  standing  in 
the  creosoling  cylinder  until  the 
pressure  gauge  shows  about  40  lo 
50  lbs.,  then  the  oil  required  lo 
fill  the  vacant  space  in  the  cylin- 
der is  allowed  to  return  to  the 
working  lank  and  ihe  charge  is 
completed,  the  doors  of  the  cylin- 
der are  opened  and  the  charge  is 
drawn  out.  In  reviewing  the  main 
features  of  the  process  it  will  be 
seen  that  by  this  process  timber 
will  be  thoroughly  protected  and 
preserved. 

During  the  steaming  process  all 
moisture  is  evaporated  and  the  al- 
bumen coagulated.  During  the 
vacuum  process  all  vapors  remain- 
ing in  the  limber  and  the  cylin- 
der are  removed  and  the  timber 
left  in  a  condition  best  adapted  to 
absorb  the  oil.  The  oil,  being 
thoroughly  heated  before  it  comes 


Vol.  LXVI.  No.  7.J 


ENGINEERING     JOURNAL. 


315 


in  contact  with  the  ti:iil)cr,  is  readily  absorbed  by  the  open 
pores.  The  oil  will  penelr.ile  the  timber  to  the  heart  and 
fill  all  the  pores  vacaletl  by  the  sap  and  moisture  :  the 
heavy  and  tarry  part  of  the  oil  will  remain  near  the  out- 
side of  the  timber  and  (orm  an  air-light  coal  around  each 
piece.  As  soon  as  the  charge  is  taken  out  of  the  creo- 
soting  cylinder  the  libers  will  somewhat  contract,  caused 
by  the  change  of  temperature,  and  the  outer  fibers  on  the 
sides  of  the  stick  will  close  themselves  altogether  and  re- 
tain whatever  oil  has  bet'n  absorbed. 

For  a  number  of  years  the  Company  has  used  at  these 
works  the  oil  obtained  through  the  distillation  of  pitch 
pine  -the  so-called  pine  oil.  While  this  oil,  however,  has 
done  remarkably  well  as  a  preservative,  its  antiseptic 
qualities  being  very  pronounced,  it  has  been  found  within 
the  last  lew  years  that  it  does  not  effectually  protect  tim- 
ber against  the  ravages  of  the  teredo  and  other  marine 
borers.  On  this  account  the  Company  has  lately  used  a 
mixture  of  the  pine  oil  with  dead  oil  experimentally.  The 
results  obtained  at  tirst  were  not  satisfactory,  but  within 
the  past  year  success  has  been  attained  in  finding  the 
right  jifoportions.  The  constituents  of  the  pine  oil  com- 
pared with  the  dead  oil  are  as  follows  : 

/•(■«,■  Oil. 
Taraflin. 


Dta.t  Oil. 
Naplithalinc. 
Carhtilic  acid. 


Creosote  and  Wood  acids. 


The  missing  part  in  the  pine  oil,  as  far  as  protection 
against  the  teredo  is  concerned,  seems  to  be  the  carbolic 
acid,  and  the  missing  part  in  the  dead  oil,  as  far  as  anti- 
septic qualities  are  concerned,  seems  to  be  the  creosote. 

I'aralYin  is  considered  insoluble  in  acids,  but  from  ex- 
perience it  would  seem  that  too  large  a  quantity  of  car- 
bolic acid  will  have  a  decided  inlluence  upon  it.  In  the 
combination  given  above,  both  the  paraffin  and  naphtha- 
line in  these  oils  seem  to  have  no  other  olfice  than  to  retain 
the  carliolic  acid  or  the  creosote  and  prevent  their  wash- 
ing out. 

The  degree  of  success  obtained  with  this  process  has 
been  very  encouraging,  and  wider  extension  of  its  use 
seems  desirable  The  great  obstacle  so  far  to  the  intro- 
duction of  any  process  of  the  kind  has  been  the  low  price 
of  lumljer,  which  has  maile  it  apparently  cheaper  to  renew 
wooden  structures  than  to  have  the  lumber  of  which  they 
are  composed  treated.  Whether  this  is  really  the  case 
may  fairly  be  questioned,  and  a  careful  computation  might 
show  that  the  treated  lumber  was  cheaper  in  the  long 
run.  Whether  this  has  been  the  case  or  not,  there  is  no 
doubt  that  it  will  soon  be  so,  as  the  timber  supplies  ol  the 
country  are  drawn  upon  and  the  price  of  lumber  increases, 
as  it  is  sure  to  do. 


A  LIGHT  DRAFT  STERN-WHEEL  STEAM30AT. 


The  accompanying  drawing  shows  a  small  stern-wheel 
steamer,  the  I'loreiice  llcnry.  built  near  Seattle,  Wash., 
tor  service  on  the  Snohomisti  River  in  that  .State,  and  is 
interesting  as  showing  very  fully  the  construction  of  a 
l)oat  of  a  class  widely  used,  bul  not  often  built  from  care- 
fully maile  drawings. 

The  boat  was  built  by  J  J.  Holland,  of  Ballard.  Wash., 
for  the  firm  of  Shepard,  Henry  S:  Company,  who  have  the 
contract  for  budding  the  Great  Northern  Railroad  from 
I'uget  -Sound  to  the  summit  of  the  Cascade  Range.  She 
was  built  under  the  supervision  of  Mr.  George  L.  Cumine, 
Engineer  for  the  coniractors,  to  whom  we  are  indebted 
for  the  drawings.  .She  is  employed  chiefly  tor  carrying 
supplies  to  the  working  camps  along  the  Snohomish. 

The  Florc-ncc  Henry  has  a  hull  75  ft.  long,  iS  ft.  beam 
and  4  ft.  deep  ;  the  length  over  all,  including  the  slern- 
wheel  and  frame,  is  go  ft.  6  in.  The  main  deck  is  22  ft. 
8  in.  wide  over  all.  She  is  flat-bottomed  and  of  very  light 
draft,  even  with  a  full  load. 

The  drawings  show  the  general  design  and  the  method 
of  framing  and  bracing  very  clearly.  Fig.  1  is  a  longitu- 
dinal section  of  the  hull,  with  the  deck-house  shown  in 
elevation  ;  fig.  2  is  a  half  cross-section,  and  lig.  3  is  a 
plan,  with  the  deck  partly  broken  away  to  show  the  fram- 

This  class  of  boat  is  a  very  useful  one,  costing  but  little. 


carrying  a  large  (|uantity  ol  freight  on  a  light  draft,  and 
capable  of  doing  work  where  no  other  kind  of  craft  can 

go- 

The  sizes  of  the  timber  used  in  building  this  boat  are  as 
follows:  Main  keelson,  4  X  10  in.;  cylinder  timber  keel- 
son 4X7  in.;  trusses,  chord,  3  x  5  in.;  bracing,  2i  X  4 
in,;  bilge-strake,  24  X  8  in.;  knuckle-strake,  4X9  in.; 
deck-beams,  1  j  X  3'i  in.;  plank-shear,  ij  x  8  in.;  bottom 
planking,  i|  X  12  in.;  side  planking,  1]  y  6  in.;  main- 
deck  plank,  \\  X  4  in.,  matched  ;  cylinder  timbers,  5  X  '3 
in.;  wheel  arms,  2X4  in.;  buckets,  i:^  X  '2  in.;  braces, 
2X2  in.;  rudder  stalks,  2J  in.  round  ;  king-post  tapered 
from  9  in.  to  6  in.;  carlins  and  studding  for  freight-house, 
cabin  and  pilot-house,  ;  X  3  in.;  upper  deck  plank,  ;i  in., 
and  sides,  \  in  ;  deck  stringers,  i';  X  6  in.  The  upper 
deck  is  covered  with  canvas  over  the  planking. 

The  siding  for  the  freight-house  and  cal)in  and  the 
upper  deck  planking  are  of  cedar  ;  the  rest  of  the  timber 
is  Washington  fir. 

The  running  rope  for  the  steering-gear  is  J  in.,  of  steel 
wire.  The  pilot  wheel  is  5  ft.  in  diameter.  The  hog-rods 
are  i  in.  in  diameter.  The  braces  to  the  wheel-frames 
are  Jin.  rods.  The  frames  and  planking  are  secured  by 
screw  bolts  and  spikes. 

The  stern-wheel  is  12  ft.  6  in.  in  diameter  overall  and 
II  ft.  face.  There  are  14  buckets,  each  i  X  n  ft.  in  size. 
The  wheel-shaft  is  44  in.  in  diameter,  with  crank  at  each 
end,  as  shown. 

The  wheel  is  driven  by  two  horizontal  engines,  the  cyl- 
inders being  9  in.  in  diameter  and  40-in.  stroke.  Steam 
is  furnished  by  an  Almy  tubulous  boiler  having  128  sq. 
rt.  grate  area.  The  usual  working  pressure  is  200  lbs. 
The  fuel  used  is  wood,  with  a  little  coal  occasionally,  and 
the  boiler  is  found  to  supply  plenty  of  steam.  The  en- 
gines are  usually  run  to  cut  off  at  half-stroke,  sometimes 
increased  to  three-fjuarters,  when  the  work  is  hard. 


THE  FOLSOM  DAM. 


From  a  long  and  interesting  article  in  the  Sacramento 
Union  the  following  description  of  the  great  dam  and 
water-power  on  the  American  River  at  Folsom,  Cal.,  is 
condensed  : 

.\s  long  ago  as  1866  the  foundation  was  laid  for  this 
dam  across  the  American  River,  at  a  point  about  two 
miles  above  Folscjm  and  one-third  of  a  mile  above  the 
locality  where  was  subsequently  located  the  Folsom  State 
Prison.  The  work  has  been  continuously  in  progress, 
either  on  the  dam  or  the  canal  leading  from  it.  In  1868 
the  State  of  California  became  interested  in  the  work,  re- 
ceiving a  conveyance  of  the  site  for  a  prison,  and  a  grant 
of  water-power  privileges  on  the  canal,  at  the  said  prison, 
in  consideration  of  giving  the  aid  of  convict  labor  in  the 
construction  of  the  dam  and  canal. 

In  1874  additional  concessions  of  lands  were  received 
by  the  State,  enlarging  the  site  tor  its  proposed  State 
Prison,  in  consideration  of  additional  grants  of  convict 
labor  to  construct  the  work.  Owing,  however,  to  unfore- 
seen delays  in  the  completion  of  the  prison,  it  was  not 
until  1S81  82  that  the  State  commenced  to  discharge  its 
ciintract  to  furnish  convict  labor. 

The  Folsom  Water  Power  Company  had,  in  the  mean 
time,  acc|uired  the  properly  from  the  original  owners, 
wilh  all  its  franchises  and  contract  rights.  Differences  of 
interpretation  as  to  the  contract  of  the  State  to  furnish 
convict  labor  led  to  litigation,  wherein  the  decision  was 
against  the  State,  and  a  temporary  suspension  of  work  by 
the  State  convicts  followed. 

The  late  Governor  Waterman,  advised  thereto  by  the 
energetic  and  clearsighted  Warden  of  the  Folsom  Prison, 
Charles  Aull,  recognized  that  most  valuable  interests  of 
the  State  were  being  allowed  to  lie  dormant,  perhaps 
iillimalely  to  be  entirely  sacrificed,  and  on  the  Governor's 
iniliative,  backed  by  the  active  co-operation  of  the  then 
Hoard  of  State  Prison  Directors,  a  new  contr.ict  was  en- 
tered into  on  May  5,  188S,  between  the  State  and  the  Fol- 
som Water  Power  Company,  providing  for  a  large  increase 
in  the  magnitude  of  the  dam  and  canal,  for  a  proportion- 


3i6 


THE     RAILROAD     AND 


[July,  l8g2. 


ally  more  ample  water-power  privilege  to  the  State  at  the 
prison,  and  for  a  necessarily  increased  contribution  of 
convict  labor  by  the  State. 

I  Under  this  modified  contract,  work  was  at  once  actively 
commenced,  and  has  been  since  vigorously  prosecuted 
with  all  the  force  of  the  labor  available  at  Folsom  Prison, 
and  of  an  immense  outfit  of  steam  machinery  furnished 
and  operated  by  the  Folsom  Water  Power  Company. 

Additions  to  the  dam,  head-gates  and  retaining  wall  of 
Section  i  of  the  filastside  Canal  have  made  the  work  one 
of  far  greater  magnitude  than  was  at  first  contemplated, 
entailing  a  proportionate  increase  of  time  in  construction. 

The  dam,  head-gates  and  Section  i  retaining  walls, 
down  to  the  location  of  the  State  Power  House,  were,  how- 
ever, finally  finished  some  months  since,  and  are  of  an 


The  work  remaining  now  to  be  done,  for  the  completion 
of  Section  i  of  the  canal,  is  the  construction  of  the  walls, 
gates,  etc.,"  connecting  the  State  Power  House,  both  at 
the  inlet  and  outlet,  with  the  canal  ;  also  of  a  railroad 
bridge  across  the  canal  to  give  the  State  access  to  the 
prison  yard  and  quarries.  This  work,  it  is  expected,  can 
be  completed  in  three  or  four  months. 

When  so  completed  the  entire  force  will  be  transferred 
to  Section  2  of  the  canal,  and  as  this  portion  of  the  work 
is  entirely  excavation  and  dry  retaining  wall  of  rubble,  it 
has  none  of  the  difficult  features  which  have  made  Section 
I  so  long  in  construction.  It  is  therefore  considered  rea- 
sonable to  calculate  that  the  balance  of  the  canal  may  be 
completed,  to  the  Folsom  terminus  of  the  canal,  in  about 
one  year  from  the  time  work  is  commenced  on  Section  2. 


THE    FOLSOM    DAM,    AMERICAN    RIVER,    CALIFORNIA. 


extent  and  stability  scarcely  equaled  by  any  similar  work 
in  the  world.  For  a  more  full  understanding  of  these 
works  the  following  details  are  instructive  : 

The  height  of  the  dam  is  89  ft.  ;  width  on  top,  24  ft.  ; 
width  on  bottom,  87  ft.  ;  length,  650  ft.  ;  masonry  con- 
tents, 48,590  cubic  yards.  The  material  is  granite  blocks 
of  the  most  solid  character  and  of  the  largest  dimensions, 
laid  in  the  best  of  English  Portland  cement,  of  which  over 
20,000  barrels  were  consumed  in  the  dam  and  head-works. 

The  head-gates  to  the  Eastside  Canal  are  three  in  num- 
ber, each  being  16  ft.  wide.  The  head-gates  to  the  West- 
side  Canal  are  also  three  in  number,  each  15  ft.  wide. 
.The  Eastside  Canal  is  50  ft.  wide  on  top,  35  ft.  wide  on 
the  bottom  and  8  ft.  deep.  The  Westside  Canal  is  40  ft. 
wide  on  top,  30  ft.  wide  on  the  bottom,  and  6  ft.  deep. 

The  work  on  the  State  Power  House,  situated  on  the 
State  Prison  grouiids,  at  the  end  of  Section  i  of  the  East- 
side  Canal,  designed  for  the  utilizing  of  the  power  at  the 
State  Fall,  has  occupied  the  entire  attention  of  the  work- 
ing force  for  the  past  year,  and  has,  like  the  dam  and 
head-gates,  proved  a  much  larger  undertaking  than  was 
calculated  upon.  Not  until  its  completion  can  the  dam 
and  head-gates  be  utilized  for  the  diversion  of  the  waters 
of  the  river,  since  all  the  water  taken  into  the  canal  at  the 
dam  must  pass  through  the  wheels  of  the  State  Power 
House,  where  there  is  a  fall  of  7.33  ft.,  yielding  to  the 
State  upward  of  800  H.P. 

The  State  Power  House  proper  is  now  practically  fin- 
ished, and  its  machinery  nearly  all  placed  therein,  forming 
one  of  the  most  unique  examples  of  mechanical  achieve- 
ment to  be  seen  anywhere  in  the  United  States. 


The  fall  of  the  American  River,  from  the  dam  to  the 
Folsom  terminus  of  the  canal,  is  82  ft.,  and  there  will  be 
upward  of  70  ft.  of  fall  available  at  the  Folsom  terminus 
for  power  purposes.     This  will  afford  7,707  H.P.,  which. 
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on  the  basis  of  75  per  cent,  actual  efficiency  of  the  water- 
wheels,  will  yield  5,770  H.P.  effective. 
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Slioulil  it,  for  any  reason,  be  deemed  desirable,  power 
may  be  developed  at  the  end  of  Section  I  immediately 
upon  its  completion.  At  this  point  the  canal  must  be  dis- 
charged back  into  the  river  during  the  construction  of 
Section  2.  There  is  here  a  fall  of  35  ft.  and  upward, 
which  would  develop  upward  of  2,000  effective  H.P.  were 
it  decided  to  develop  the  power  here,  temporarily,  with- 
out waiting  for  the  completion  of  the  canal  to  the  Folsom 
terminus. 

It  is  probal)le  that  this  course  will  be  adopted,  in  order 
to  furnish  power  to  the  mills  and  factories  of  the  Ameri- 
can River  Land  &  Lumber  Company,  with  whom  the  Fol- 
som Water  I'ower  Company  has  made  a  contract  to  fur- 
nish mill  sites,  power,  etc.,  on  its  canal  near  the  Folsom 
terminus. 

It  is  contemplated,  however,  that  most  of  the  power  will 
find  its  market  in  Sacramento  City,  transmitted  there  by 
electricity,  the  distance  being  about  20  miles  in  an  air-line. 

Arrangements  to  this  end  have  already  been  perfected 


wheieby  i\\i  batraiiienlo  I'.leciric  I'ower  &  Light  Com- 
pany will,  by  contract  with  the  Folsom  Water  Power  Com- 
pany, receive  a  large  portion  of  the  power  of  the  latter 
company,  and,  converting  it  into  electricity,  will  transmit 
it  to  Sacram.ento  City,  there  to  be  used  for  the  lighting  of 
the  city  and  furnishing  motive  power  for  street  cars,  and 
for  manufactures  of  all  kinds. 

Still  more  extensive  plans,  however,  are  entertained  by 
the  Company.  It  is  proposed  to  use  the  water-supply  not 
only  for  power,  but  also  to  supply  the  city  of  Sacramento 
and  to  furnish  water  for  irrigating  lands  throughout  the 
valley.  The  dam  is  situated  210  ft.  above  the  level  of  the 
sea.  and  is  therefore  about  175  ft.  above  the  level  of  Sac- 
ramento City.  The  basin,  or  reservoir,  above  the  dam  is 
upward  of  three  miles  long,  and  has  an  area  of  5,850.000 
surface  feet.  The  dam  is  fitted  with  a  timber  shutter, 
operated  by  hydraulic  cylinders,  and  which,  when  closed, 
will  raise  the  water  6  ft.  over  the  entire  area,  giving  an 
atlditional  storage  of  35,100,000  cub.   ft.     This,  it  is  be- 
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lieved,  will  be  sufficient  to  provide  against  the  contingen- 
cies of  the  dry  season,  and  to  give,  with  the  usual  daily 
flow  of  the  river,  a  supply  ample  for  the  purposes  indi- 
cated. 

In  the  illustrations  herewith  fig.  i  is  a  sketch  of  the  dam 
and  head  of  canal  ;  fig.  2  is  an  elevation  ;  fig.  3  a  plan  of 
the  works,  and  fig.  4  a  section  of  the  dam.  In  adopting 
this  section,  the  stability  of  the  dam  was  calculated  at  about 
four  times  the  estimated  thrust  of  the  water  behind  it. 


TWO  CYLINDER  VERSUS  MULTICYLINDER 
ENGINES. 


(Paper  by  S.  M.  Green  and  George   I.  Rockwood,  presented  .it  the  San  Fr.an- 
cisco  meeting  of  the  Americtn  Society  of  Meclianical  Engineers.) 


In  a  paper  in  the  Railroad  and  Engineering  Jour- 
nal of  December,  1891,  the  theory  was  advanced  by  Mr. 
Kockwood  that  more  than  two  cylinders  in  a  compound 
multi-cylinder  engine  were  unnecessary  to  secure  the 
highest  theoretical  economy  in  the  use  of  steam.  This 
proposition  was  severely  criticised,  and  declared  to  be  in- 
consistent with  the  modern  philosophy  of  the  sleam  en- 
gine. It  may,  therefore,  be  interesting  to  give  an  account 
of  a  series  of  tests  of  a  triple-expansion  engine  so  con- 
structed as  to  permit  cutting  the  intermediate  cylinder  out 
of  the  circuit  and  running  the  high-pressure  and  lov/-press- 
ure  cylinders  as  a  two-cylinder  compound,  using  the  same 
conditions  of  initial  steam  pressure  and  load. 

The  engine  is  a  triple-expansion,  condensing  engine, 
designed  by  George  I.  Rockwood  for  the  Merrick  Thread 
Company,  Holyoke,  Mass.,  and  built  by  the  Wheelock  En- 
gine Company,  VVorcesier,  Mass.  The  high-pressure  ami 
intermediate  cylinders  are  tandem  on  one  frame,  the  low- 
pressure  cylinder  occupying  the  right-hand  position  to  an 
observer  standing  at  the  cylintler  and  looking  toward  the 
shaft. 

The  relative  proportions  of  the  cylinders  are  somewhat 
novel.  As  the  objects  of  the  designer  were  to  secure  an 
engine  of  symmetrical  appearance,  of  uniform  turning  mo- 
ment at  each  crank,  and  of  highest  attainable  steam  effi- 
ciency, and  also  to  make  it  possible  to  run  the  low-press- 
ure side  with  high-pressure  steam,  in  case  of  accident  to 
the  high-pressure  side,  the  tandem  cylinders  were  made 
of  shorter  stroke  than  that  ol  the  low-pressure  cylinder. 
The  high-pressure  cylinder  was  put  next  to  the  frame. 
The  exhaust  steam  from  the  high-pressure  cylinder  passes 
directly  into  a  receiver  of  the  tubular  re-heater  variety, 
and  thence  directly  into  the  intermediate  cylinder.  An- 
other similar  receiver  lies  between  the  intermediate  and 
low-pressure  cylinders.  These  two  receivers  are  so  con- 
nected that  the  exhaust  from  the  high-pressure  cylinder 
may  [jass  through  both  into  the  low-pressure  cylinder  with- 
out going  through  the  intermediate  cylinder,  the  sleam 
and  exhaust  pipes  of  which  are  provided  with  valves.  The 
first  and  second  cylinders  are  jacketed  on  heads  and  bar- 
rels ;  the  heads  only  of  the  low-pressure  cylinder  are  jack- 
eted, and  all  receiver  and  cylinder  jackeis  contain  steam 
at  full  boiler  pressure.  The  cylinder  jackeis  consist  of 
cored  spaces.  The  jacket-drips  all  collect  into  one  pipe 
I  ;4  in.  in  diameter,  which  discharges  into  a  reservoir, 
whence  it  is  returned  through  a  steam  loop  to  the  boiler, 
and  in  no  instance  are  the  jackets  connected  with  the  cyl- 
inder steam-chests. 

The  valve-gear  of  the  high-pressure  cylinder  is  of  a  new 
type,  designed  to  operate  gridiron  valves  under  heavy 
pressures.  The  valve  gears  of  the  intermediate  and  low- 
pressure  cylinders  are,  in  all  respects,  s'jch  as  have  been 
used  heretofore  on  engines  built  by  the  Wheelock  I'.ngine 
Company.  The  governor  operates  only  upon  the  cut-off 
mechanism  of  the  high-pressure  cylinder,  the  releasing 
gears  of  the  other  two  cylinders  having  independent  hand 
adjustments.  In  case  of  accident  to  the  high-pressure  side 
of  the  engine,  however,  means  are  provided  for  connect- 
ing the  governor  with  the  cut-off  mechanism  on  the  low- 
pressure  cylinder. 

The  engine  is  located  at  some  distance  from  the  boiler 
(a  Manning  upright  of  175  rated  H.P.),  the  supply  pipe 
being  325  ft.  in  length.  A  separator,  placed  about  10  ft. 
from  the  engine,  collects  the  entrained  and  condensed 
water,  which  is  also  returned  through  a  steam  loop  to  the 


boiler.  The  condenser  is  of  the  jet  type,  supplied  from 
the  canal  with  injection  water,  which  is  removed  by  a 
direct-connected  air  pump. 

The  dimensions  of  the  engine  are  as  follows  : 


Diameter  of  cylinder 

*'         *•  piston  rod 

Stroke  of  piston 

Clearance  in  percentage  of  piston  displace- 
ment   

Inside  diameter  steam  pipe 

*'  "        e-\haiist  pipe 

Area  of  steam  port 

"      "  exhaust  port .... 


H.f. 

1. 

t,.p. 

12" 

16" 

"4i?" 

2  and  2^" 

2" 

3l" 

36" 

36" 

48" 

»« 

4% 

7!i 

5" 

6" 

9" 

6" 

1" 

10" 

13" 

ai" 

33" 

165" 

25" 

60" 

It  was  considered  unnecessary  to  make  coal  measure- 
ments, as  they  have  no  bearing  on  the  results. 

The  leed-water  was  measured  in  the  following  manner  : 

One  large  tank  was  employed  as  a  reservoir,  from  which 
the  feed-pump  drew  its  supply.  Above  this  tank,  on  a 
platform,  were  placed  a  pair  of  scales  and  a  small  tank 
which  held  about  400  lbs.  of  water.  (Just  before  the 
trials  the  scales  were  sealed  by  the  Sealer  of  Weights  and 
Measures.)  To  the  beam  of  these  scales  was  attached  a 
long  pointer.  They  were  accurately  balanced  with  the 
tank  empty,  and  the  position  of  the  pointer  was  noted  and 
marked.  A  scale  weight  of  400  lbs.  capacity  was  then 
placed  on  the  beam,  and  water  was  run  into  the  tank  until 
the  pointer  resumed  its  balanced  position,  thus  giving  just 
400  lbs.  of  water  in  the  tank.  A  small  valve  was  provid- 
ed in  the  side  of  the  weighing  tank,  so  that  any  water 
which  might  run  in.  in  excess  of  the  400  lbs.,  could  be 
readily  withdrawn.  A  counter  was  also  attached  to  the 
tank,  so  that  every  filling  would  be  automatically  regis- 
tered independently  of  the  attendant's  registration.  In 
this  way  an  accurate  count  was  kept  of  all  the  water 
pumped  into  the  boilers.  The  boiler  feed-pump  was  con- 
nected only  with  the  reservoir  and  feed-pipe  to  the  boiler 
used  during  the  tests.  Steam  for  this  pump  was  taken 
from  other  boilers. 

During  the  period  of  testing,  the  water  of  condensation 
from  the  jackets  was  not  allowed  to  return  to  the  boilers, 
but  was  drained  through  pipes  connected  with  the  lowest 
points  in  each  of  the  jackets,  each  pipe  leading  down  to  a 
separate  reservoir  provided  with  a  gauge  glass.  The  dis- 
charge pipe,  >2  in.  in  diameter,  from  each  reservoir,  was 
connected  with  a  surface  condenser  and  discharged  into  a 
weighing  tank.  An  accurate  record  was  kept  of  all  water 
drawn  from  each  jacket  during  each  test.  A  revolution 
counter  indicated  accurately  the  number  of  revolutions  of 
the  engine.  Six  Tabor  indicators  were  kindly  loaned  for 
these  tests  by  the  Ashcroft  Manufacturing  Company,  of 
New  York.  The  instruments  were  all  in  the  best  condi- 
tion and  were  sent  directly  from  the  lactory.  The  springs 
used  in  the  indicators  were  tested  under  steam  pressure 
with  a  steam-gauge  which  had  itself  just  been  tested  with 
a  mercury  column.  The  springs  usetl  in  the  indicators  on 
the  low-pressure  cylinder  were  compared  with  the  mercury 
column  employed  instead  of  a  vacuum-gauge.  The 
steam-gauges  were  also  tested  with  a  test-gauge. 

For  determining  the  quality  of  the  steam  after  passing 
through  the  separator  a  Peabody  throttling  calorimeter 
was  connected  with  a  perforated  ^'j-in.  pipe,  screwed  sev- 
eral inches  into  the  elbow  of  the  steam  sujiply  pipe  at  its 
point  of  juncture  with  the  high-pressure  cylinder,  the  con 
nections  and  calorimeter  being  thoroughly  covered  with 
hair  felt. 

The  following  description  of  the  tests  will  illustrate  the 
manner  in  which  each  trial  was  conducted. 

At  I  P.M.,  the  engine  having  been  running  for  15  min- 
utes, electric  bells  were  sounded  in  the  engine  and  boiler 
rooms,  the  heights  of  the  water  in  the  boiler  and  in  the 
lower  tank  were  treasured,  the  reading  of  the  scale  counter 
was  noted,  the  heights  of  water  in  the  various  jacket  reser- 
voirs were  taken,  and  the  test  began. 

Duiing  the  trials,  simultaneous  indicator  diagrams  last- 
ing ;^  minute  were  taken  every  half  hour,  which  was  con- 
sidered  often   enough   in  view   of   the   exceedingly  steady 
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load  on  the  engine  ;  and  pressures  and  temperatures  were 
carefully  noted  each  time.  I'.very  hour  the  waier  in  the 
boiler  ami  tank  was  brought  to  ihe  hcit;lils  observed  at  ihe 
time  of  siariinjj  the  test,  and  observations  were  made  for 
a  check  on  llie  tinal  result.  Just  before  the  lime  of  clos- 
ing, the  boiler  pump  was  stopped,  the  water  in  Ihe  boiler 
was  allowed  to  fall  below  the  point  ol  starting,  and  at  pre- 
cisely six  o'clock  the  bells  were  sounded,  the  engine  shut 
down,  and  steam  was  shut  off  from  the  jackets.  The 
heights  of  the  water  in  boiler  and  lank  were  Drought  to 
the  same  le^el  as  at  starting 

'fhree  preliminary  tests  of  the  engine  were  thus  run,  in 
order  to  accustom  the  attendants  to  their  duties.  In  all 
the  tests  made,  the  reading  of  the  thermonicter  in  the 
calorimeter  was  practically  constant,  slioiving  a  uniform 
degree  of  moisture  in  the  steam  amounting  to  2.O4  per 
cent. 

On  Wednesday,  April  6,  two  five-hour  formal  trials  of 
the  engine,  run  as  a  two-cylinder  compound,  were  held. 


vide,  I'.i..  owned  a  large  tract  of  valuable  timber  land. 
Unfonunately,  it  is  on  the  right  bank  of  the  river,  while 
the  railro.id,  the  only  available  means  for  carrying  the 
lumber  to  market,  runs  on  the  lell  bank.  The  river  is 
about  750  ft.  wide  at  this  place,  and  the  cost  of  a  bridge 
to  carry  the  cars  over  was  practically  prohibitory,  as  it 
threatened  to  consume  the  profils  of  the  business  for  many 
yeais.  Several  plans  for  obviating  the  difficulty,  such  as 
a  ferry  or  a  lloating  bridge,  were  proposed  ;  but  these 
were  considered  impracticable  by  reason  of  Ihe  rapid 
II  )ods  anil  ice  gorges  to  which  the  Sus<|uehanna  is  subject. 
The  problem  was  submitted  to  the  writer,  who  proposed 
as  a  solution,  and  suljsequently  put  up.  one  of  the  Trenton 
Iron  Company's  cal)le  hoists.  This  transfer  has  now  been 
in  successful  operation  for  over  a  year,  and  has  thorough- 
ly proved  the  capacity  of  the  system  to  take  loads  ol  20  or 
30  Ions  over  very  long  spans. 

The  work  to  be  done  was  to  take  the  loaded  cars  from 
the  tracks  on  which  they  were  brought  down  to  the  river 


CABLE  TRAMWAY   ACROSS   THE  SUSQUEHANNA    RIVER. 


During  Thursday,  a  holiday,  the  change  was  made  to  a 
triple-compound,  and  on  Friday  two  live-hour  trials  were 
again  made. 

The  general  results  are  given  in  the  table  below  — tests 
A  and  1!  being  those  made  with  the  engine  running  com- 
pound, and  C  and  U  with  the  three  cylinders  ■ 


T„,. 

R.  P.  M 

Avcr.i^e 
Slr.iin- 

Pipe 
l*rcssiire. 

Aver.Tc:e 
Indicated 
Horse- 
power. 

Water  per 

1.  H.  P. 

per  Hour 

Dry 
Sie.im  DT 

I.  H.  R 
per  Hour. 

Weight  of 

Water 

u^ed  in 

Jackets. 

per  Hour. 

Uk. 

Lb.. 

Lbs. 

A.... 

79  = 

142. 

187.11 

13.41 

H  06 

330-3 

B.... 

79.1 

M2. 

180.71 

1311 

12.76 

3.SO-3 

C... 

79.0 

M2. 

ig9  08 

13.01 

I2.f7 

4.6.,, 

D... 

79.0 

.43. 

178.16 

'3=5 

12. go 

388.8 

These  results  are  practically  identical,  and  would  seem 
to  support  Mr.  Rockwood's  theory  that  the  receiver  may 
be  so  constructed  as  to  take  the  place  of  the  intermediate 
cylinder  or  cylinders  of  the  mulli-cylinder  engine.  As 
these  tests  were  neld  so  shortly  before  the  spring  meeting 
of  the  Society,  the  lime  allowed  in  which  to  prepare  this 
paper  was  much  too  limited  to  admit  of  the  e\hausiive 
treatment  which  the  importance  of  the  subject  demands. 
It  is  hoped  ihat  at  the  next  meeting  the  results  of  turlher 
trials,  together  with  their  proper  analyses,  may  be  pre- 
sented for  further  consideraiion.  But  the  resulis  ot  these 
tests,  it  is  believed,  show  an  economical  performance  sur- 
passing Ihe  best  records  hitherto  published  in  this  coun- 
try, and  clearly  indicate  Ihat  more  than  two  cylinders  are 
unnecessary  to  secure  the  highest  attainable  economy  in 
the  use  of  steam. 


A  NOVEL  CABLE  TRANSFER. 


(Condensed  from  paper  read  bv  F..  G.  Spil-tniry  before  the   .American  Insti- 
tute of  Mining  I-aiginecis.) 


A  FEW  miles  above  Williamsport.  Pa.,  on   the  Susque- 
hanna River,  the  Glen  Union  Lumber  Company,  of  I'olts- 


bank,  and  to  deliver  them  without  unloading  on  the  tracks 
of  the  Philadelphia  &  I'.rie  Railroad  on  the  opposite  shore. 
The  shortest  span  which  could  be  obtained  was  733  ft. 
The  accompanying  sketch  shows  the  general  construction. 
Two  70-ft.  lowers  were  erected,  one  on  each  bank,  and 
over  the  tops  of  these  were  stretched  two  steel  cables  each 
2  in.  in  diameter,  each  cable  having  a  breaking  strain  of 
about  125  tons.  In  order  to  equalize  the  strains  on  these 
cables,  and  so  keep  them  always  parallel,  they  were  made 
in  one  continuous  length,  the  two  loose  ends  being  an- 
chored rigidly  on  the  railroad  side  of  the  river,  and  the 
bight  at  the  ol  her  end  passing  round  a  6-ft.  sheave,  revolv- 
ing in  a  shackle  attached  to  the  anchorage  on  the  other 
bank.  On  these  cables  runs  a  carriage  supported  on  four 
wheels,  and  moved  back  and  forth  by  means  of  an  end- 
less cable  1  in.  in  diameter.  In  the  lower  part  of  this  car- 
riage are  placed  the  hoisting-sheaves,  which,  in  conjunc- 
tion with  a  large  fall-block,  hoist  the  load  vertically,  high 
enough  to  free  it  from  the  tracks  at  each  end  and  from  the 
river  at  lis  highest  stage  in  the  middle.  A  wrought-iron 
lattice-work  cage,  36  ft  in  length  and  fitted  with  tracks, 
receives  the  car  at  each  end.  The  sag  o(  Ihe  hauling- 
ropes  and  also  of  the  hoisling-rope,  which  on  so  long  a 
span  would  be  very  great,  is  taken  up  by  a  number  of  fall- 
rope  carriers  ot  the  Locke  patent  design.  Indeed,  the 
whole  arrangement  of  carriage  and  fall-blocks  is  only  a 
modification  of  Locke's  system  to  meet  the  special  require- 
ments of  the  case.  The  power  required  to  operate  the  sys- 
tem is  furnished  by  a  50-H  P.,  specially  designed  engine, 
built  by  the  Lidgervvood  Manufacturing  Company.  The 
total  load  carried  is  about  2^>  Ions,  including  the  cage  and 
car  ;  the  estimated  load  of  lumber  being  12  tons.  The  trip 
across  the  river  is  made  in  about  three  minutes.  The  total 
cost  of  the  whole  structure  completed  was  less  than  one- 
fifth  the  cost  of  a  bridge,  even  of  the  lightest  design. 

During  its  operation  last  winter  and  spring,  no  delays  oc- 
curred from  ice-gorges  or  freshets.  After  it  had  been  run- 
ning for  some  months,  however,  it  was  found  that  the  wear 
on  the  tread  of  the  carriage-wheels  was  very  great.  This 
was  obviously  due  to  the  uneven  surface  of  the  ropes,  which 
tended  to  cut  a  spiral  thread  on  the  grooves  corresponding 
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to  the  lay  of  the  strands  in  the  rope.  Of  course,  it  would 
not  do  to  make  these  wheels  of  harder  material  than  the 
rope,  since  it  is  cheaper  to  replace  them  than  it  would  be 
to  wear  out  the  rope  ;  but,  at  the  same  time,  the  cost  of 
replacing  the  wheels  threatened  to  lessen  greatly  the 
economy  of  the  whole  system.  Hence,  it  has  now  been 
determined  to  replace  the  two  main  cables  of  the  ordinary 
make  by  two  of  the  smooth-coil  Klliot  locked-rope  cables, 
the   use  of  which   entirely  obviates  all  this  wear  on  the 


Sections  No.  i  and  2  represent  brick  pavement  laid  in 
Eddy  Street.  This  pavement  was  laid  as  an  experiment, 
being  the  first  brick  pavement  laid  in  a  roadway  in  the 
city.  It  was  laid  in  four  different  ways  ;  one-half  of  the 
pavement  (see  Section  No.  i)  having  a  hydraulic  cement 
concrete  foundation,  the  other  half  (see  Section  No.  2) 
having  brick  laid  flat  and  lengthwise  of  the  street.  The 
bricks  forming  the  wearing  surface  were  laid  edgewise 
and  across  the  street  on  a  cushion  of  sand  about  2  in.  in 
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SECTIONS   OF    BRICK    AND    MACADAM    ROADWAYS.    PROVIDENCE,    R.    I. 


wheels.  These  ropes  are  now  being  manufactured,  and  I 
hope  to  present,  at  some  future  meeting,  figures  thorough- 
ly demonstrating  the  great  advantages  of  these  ropes  over 
all  others  for  just  such  purposes. 


SOME  GOOD  ROAD  SECTIONS. 


For  the  accompanying  diagrams,  showing  cross-sec- 
tions of  streets  laid  with  brick  pavement,  and  cross-sec- 
tions of  macadamized  roads,  we  are  indebted  to  the  an- 
nual report  of  Mr.  J.  Herbert  Shetld,  City  Engineer  of 
Providence,  R.  I.  They  are  good  specimens  of  careful 
work. 


depth.  A  portion  of  the  joints  was  filled  with  sand  and 
another  portion  was  filled  with  a  paving  cement,  composed 
of  coal-tar  pitch  and  ordinary  p.iving  cement  in  the  follow- 
ing proportions  :  One  barrel  of  coal-tar  pitch  and  one- 
half  barrel  of  cement. 

Sections  No.  6,  7  and  8  represent  macadamized  streets. 
The  cross-section  or  crown  in  each  case  is  made  to  con- 
form to  the  longitudinal  grade,  so  as  to  carry  the  surface 
water  coming  to  the  street  to  the  gutters  as  quickly  as 
possible  ;  the  transverse  ra'e  varying  from  .03  to  .oS  per 
foot. 

Section  No.  6  represents  a  cioss-section  of  a  street  hav- 
ing light  traffic.  The  natural  material  found  at  sub-grade 
is  sand.     The  cobblestone  used  for  gutters  is  covered  with 
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concrete  top-dressing  where  the  grade  is  less  than  1  per 
cent. 

Section  No.  7  represents  a  cross-section  of  ;i  street  hav- 
ing heavy  trallic,  anil  where  the  material  found  at  suli- 
grade  is  clay,  marl,  or  of  such  a  nature  as  is  liable  to  be 
affected  by  the  frost.  The  Nroken  stone  in  this  street  is 
laid  in  two  layers.,  the  lower  layer  being  compose<l  of  the 
coarsest  stone  taken  from  the  crusher,  and  is  rolled  thor- 
oughly into  place  liy  the  heavy  steam  roller. 

Section  No.  S  represents  a  cross  section  of  a  street 
where  the  material  found  at  sub-grade  is  heavy  soil  or  wet 
clay,  the  lower  layer  being  composed  of  refuse  stone, 
placed  loosely,  so  as  to  underdrain  the  roadway.  The 
upper  layer  of  broken  stone  is  then  applied  and  thoroughly 
rolled. 


ALUMINUM  AND  ITS  USES 


iCundcnsCil  from  Iccluic  by  -Mfrcil  K.  Hunt.  C.l*^.,  in  iheyourfui^oi 
l-'r.-iiiklui  liislitutt--.) 


Aluminum  is  now  being  made  throughout  the  wor! 
upon  a  commercial  scale  only  by  processes  of  electro^ 
ileposilion  from  fused  electrolytes.  In  this  country,  the 
I'lttsburgh  Keduclion  Comp.uiy  and  the  Cowles  1-lectric 
.Smelling  it  Aluminum  Company  are  the  only  concerns 
manufacturing  commercially  and  furnishing  the  American 
market  with  aluminum.  In  (jreat  liritain,  the  Metal  Re- 
duction Syndicate.  Limited,  a  branch  of  the  Pittsburgh 
Keduction  Conipany  ;  and  in  .Switzerland,  the  Aluminium 
Industrie  Actieii  t'.esellschaft,  manufacturing  at  Neu- 
hausen.  using  the  water-power  of  the  falls  of  the  Rhine  ; 
and  in  I'raiice,  the  firm  of  Bernard  Brothers,  now  building 
works  at  Si.  Michaels,  and  operating  the  Minet  process, 
are,  so  far  as  the  writer's  knowledge  goes,  the  only  manu- 
facturers now  whose  metal  is  met  in  the  com])eiilion  of 
the  world's  rapidly  growing  market  for  aluminum.  These 
statements  need  to  be  made  preliminary  to  any  considera- 
tions of  the  purity  or  other  qualities  of  the  commercial 
aluminum  of  the  markets  of  the  present  day,  for  the  rea- 
son that  manifestly  it  will  not  be  fair  to  take  into  consid- 
eration, in  treating  of  the  commercial  aluminum  of  to-day, 
the  impure  products  m.ide  only  on  a  small  scale  by  the 
great  nundjer  of  processes  being  experimented  upon. 

Both  the  Neuhausen  concern  and  the  Cowles,  as  well  as 
the  Metal  Reduction  Syndicate,  Limited,  of  Patricroft, 
Lancashire,  England,  and  the  Pittsburgh  Reduction  Com- 
pany, lind  no  trouble  by  the  electrolytic  process  in  produc- 
ing regularly  metal  with  less  than  i  per  cent,  of  impurity. 
Indeed,  the  best  results  in  quantity  of  output  and  regular- 
ity of  working,  and  therefore  in  economy  of  manufacture, 
are  when  producing  the  purest  aluminum,  and  it  only  re- 
quires further  development  of  the  manufacture  of  the 
aluminum  oxide  used  as  the  ore  and  of  the  carbon  anodes 
— matters  which  are  perfectly  practicable  and  possible — to 
obtain  almost  absolutely  chemically  pure  aluminum  by  the 
electrolytic  methods  now  in  use. 

I  have  already,  in  a  previous  lecture,  in  February,  1891, 
before  the  Boston  Society  of  Arts,  stated  that  the  cost  of 
manufacture,  under  the  most  favorable  conditions  with 
water-power  and  large  output,  would  be  appro.\imately  20 
cents  per  pound.  Nearly  one  year's  experience  and  care- 
ful study  of  the  matter  leads  me  to  reiterate  the  statement 
then  made,  and  to  prophesy  that  the  ingot  metal  will  be 
made  by  the  Hall  process  within  the  next  few  years  at  a 
cosf  of  between  18  and  20  cents  per  pound  ;  the  items  of 
cost  being  about  one-third  for  the  ore,  one-sixth  for  the 
expenditure  of  other  materials  than  ore,  one-third  for  the 
electrical  current  expended,  one-twelfth  for  labor  and 
superintendence,  and  one-twelfth  for  general  expenses,  in- 
terest and  repairs. 

Aluminum  will  not  be  manufactured  by  any  process  at 
much  less  than  at  present,  nor  will  it  be  sold  at  much 
lower  rates,  until  the  output  be  measured  in  tons,  and  not 
pounds,  per  day.  The  lowering  of  the  market  price  of 
aluminum  in  the  future  will  be  gradual,  and  will  be  direct- 
ly proportionate  to  the  decrease  in  cost  of  manufacture, 
due  to  increased  capacity  of  the  manufactories. 

The  properties  of  aluminum  which  will  probably  give  it 
the  greatest  availability  in  the  arts  arc  : 


1.  Its  relative  lightness. 

2.  Its  non-tarnishing  quality  as  compared  with  many 
other  metals  ;  aluminum  not  being  acted  upon  by  sulphur 
fumes  at  all,  and  being  very  much  more  slowly  oxidi/ed 
by  moist  atmospheres  than  most  of  the  metals. 

3.  Its  extreme  malleability. 

4.  Its  easy  casting  qualities. 

5.  The  iniluence  of  the  metal  in  various  alloys  will  give 
it  advantages,  some  of  which  I  will  try  to  enumerate  and 
call  to  your  attention. 

6.  Its  high  tensile  strength  and  elasticity  when  weight 
for  weight  of  the  metal  is  compared  with  other  metals, 
and  especially  when  alloyed  with  a  small  percentage  of 
titanium,  silver  or  copper  and  properly  worked  by  being 
rolled  or  hammered  or  otherwise  drawn  down. 

7.  Its  high  specilic  heat  and  electrical  and  heat  con- 
ductivity. 

L'nfortunately,  aluminum  is  not,  section  for  section,  «s 
has  been  widely  claimed,  comparatively  a  very  strong 
metal.  It  is  only  about  as  strong  under  tensile  strain, 
section  for  section,  as  cast  iron,  and  has  less  than  one-half 
strength  of  wrought  iron  under  ordinary  conditions, 
'nder  compression,  the  metal,  unfortunately,  has  a  very 
elastic  limit,  although  its  extreme  ductility  allows  the 
metal  to  How  on  itself  so  freely  as  to  make  it  for  special 
purposes  a  very  safe  metal  to  use  in  compression. 

The  same  remark  applies  to  transverse  tests  of  alumi- 
num. It  is  not  a  rigid  metal  at  all,  and  bends  under 
transverse  strains  very  readily. 

Under  torsional  stress,  the  metal  has  much  lower  modu- 
lus of  rigidity  than  iron  or  steel  ;  its  maximum  shearing 
stress  in  castings  is  about  12,000,  and  in  forgings  about 
16,000,  being  about  that  of  pure  copper.  The  angle  of 
torsion  is  abou'  equal  to  that  of  the  soltest  steel. 

The  tensile  strength  of  aluminum  wire  runs  up  very 
considerably  over  that  of  the  rolled  metal.  This  is  due  to 
the  peculiar  property  of  aluminum  to  harden  under  work. 
The  inetal  requires  frequent  annealing  in  rolling  ;  and  if 
it  is  to  be  drawn  into  wire  with  as  little  annealing  as  pos- 
sible, the  tensile  strength  is  increased  very  considerably. 
This  property  of  the  metal  is  increased,  especially  if  the 
aluminum  is  alloyed  with  a  small  percentage  of  copper, 
titanium  or  silver. 

Two  things,  however,  should  always  be  borne  in  mind 
in  considering  the  applicability  of  aluminum  for  given  pur- 
poses in  the  arts.  The  first  is  that  the  properties  of  the 
metal  are  very  considerably  changed  as  regards  strength, 
tenacity,  hardness,  rigidity  and  color,  by  alloying  it  with 
small  percentages  of  other  metals,  conditions  that  do  not 
materially  change  the  specific  gravity  of  the  metal.  The 
second  is  the  relative  weight  of  aluminum  ;  taking  the 
tensile  strength  of  aluminum  in  relation  to  its  weight,  it  is 
in  plates  as  strong  as  steel  at  80.000  lbs.  per  square  inch 
ultimate  strength,  and  in  cold-drawn  wire  as  strong  as 
steel  at  180.000  lbs. 

The  specific  gravity  of  aluminum  is  one  of  its  most  strik- 
ing properties  ;  it  varies  from  2.56  in  ingots  to  2.70  in 
forged  bars.  The  weight  of  a  given  bulk  of  this  metal 
compares  with  others  as  follows  : 

Aluniiniiin      i.oo 

Wrouglit  iron   a. 90 

Structural  steel 2.Q5 

Copper 3.60 

Oidin.iry  high  bra.ss ,^.45 

A  cubic  inch  of  cast  aluminum  weighs  0.092  lb.  ;  of 
rolled  sheet  metal,  0.098  lb. 

Wherever  momentum  is  to  be  overcome,  as  in  the  re- 
ciprocating parts  of  many  forms  of  machinery,  aluminum 
can  be  advantageously  used. 

Aluminum  does  not  oxidize  so  as  to  interfere  at  all  with 
the  strength  of  thin  sections  of  the  metal  as  do  iron  and 
steel  ;  the  thin  film  of  oxide  which  covers  surfaces  of  the 
metal  which  have  been  long  exposed  to  moist  atmosphere 
seems  to  prevent  its  being  further  acted  upon.  But  it  does 
give  a  surface  tarnish  to  the  metal  which  cannot  be 
rubbed  off  with  the  usual  metal  polishing  compounds  with- 
out interfering  with  the  surface  of  the  soft  metal.  This, 
however,  can  be  removed  by  rubbing  with  a  flannel  rag 
which  has  been  immersed  in  a  2  per  cent,  solution  of 
hydrofluoric  acid   and   then  again  rubbing  up  the  polish 


Nickel 3.50 

Silver., 4.00 

Lead 4.80 

Gold  7.70 

Platinum 8.60 
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with  a  rag  saturated  with  carbon  oil.  Special  aluminum 
polishes  have  been  devised  which  work  very  efficiently. 
When  properly  cared  for,  polished  surfaces  can  thus  be 
kept  bright  tor  a  remarkably  long  time. 

As  compared  with  most  metals,  pure  aluminum,  under 
ordinary  circumstances,  withstands  the  action  of  wind  and 
weather  exceedingly  well  ;  and  many  uses  to  which  the 
metal  is  now  being  successfully  applied  are  based  upon 
this  fact.  The  presence  of  silicon  in  aluminum  materially 
detracts  from  its  power  to  withstand  corrosion  due  to  at- 
mospheric intluences.  Metal  with  4  per  cent,  or  5  per 
cent,  of  silicon  very  soon  collects  a  thick  coaling  of  oxide 
upon  it.  if  severely  exposed.  The  tact  that  pure  alumi- 
num is  not  severely  acted  upon  by  boiling  water  or  by 
steam  has  led  to  its  successful  use  as  a  packing  or  gasket 
in  steam  connections,  where  lead  and  simdar  metals  have 
been  rapidly  cut  out.  as  in  parts  of  steam  and  water  pumps 
and  difficult  steam  joints. 

For  structural  purposes  under  water,  where  metals  are 
required,  aluminum  seems  to  be  especially  adapted  to  re- 
place the  more  easily  corroded  cast  and  wrought  iron  and 
steel  now  in  general  use  for  such  purposes.  For  liners 
and  shims  upon  masonry  foundations,  aluminum  is  well 
adapted,  as  it  Hows  sufficiently  to  allow  equal  bearings  on 
all  parts  ;  it  is  less  easily  cut  out  than  lead,  and  much 
more  durable  than  tinned  iron  sheets  which  are  now  in 
general  use  under  heavy  structures  of  metal  resting  on 
metal  shims  on  masonry. 

Aluminum  sheets  will  make  a  much  more  durable  and 
satisfactory  roofing  than  sheet  copper  now  generally  used 
in  valuable  buildings. 

I'ure  aluminum  is  very  sonorous,  and  its  tone  seems  to 
be  improved  by  alloying  with  a  small  percentage  of  sil- 
ver or  titanium.  For  the  sounding-boards  of  musical  in- 
struments, aluminum  has  been  proven  to  be  well  adapted. 

Pure  aluminum,  when  properly  treated,  is  a  very  mallea- 
ble and  ductile  metal.  It  can  readily  be  rolled  into  sheets 
0.0005  '1.  thick,  or  be  beaten  into  leaf  nearly  as  thin  as 
gold  leaf,  or  be  drawn  into  the  finest  wire.  Pure  alumi- 
num stands  third  in  the  order  of  malleability,  being  ex- 
ceeded only  by  gold  and  silver  ;  and  in  the  order  of  ductil- 
ity, seventh,  being  exceeded  by  gold,  silver,  platinum, 
iron,  soft  steel  and  copper.  Both  malleabdity  and  ductil- 
ity are  greatly  impaired  liy  the  presence  of  the  two  com- 
mon impurities,  silicon  and  iron. 

Aluminum  can  be  rolled  or  hammered  cold,  but  the 
metal  is  most  malleable  at  and  should  be  heated  to  be- 
tween 350"  and  400°  F.,  for  rolling  or  breaking  down  from 
the  ingot  to  the  best  advantage.  Like  silver  and  gold, 
aluminum  has  to  be  frequently  annealed,  as  it  hardens 
up  remarkably  upon  working.  Due  to  this  phenomenon 
of  hardening  during  rolling,  forging,  stamping,  or  draw- 
ing, the  metal  may  be  turned  out  very  rigid  in  finished 
shape,  so  that  it  will  answer  excellently  well  for  purposes 
where  the  annealed  metal  would  be  entirely  too  soft,  or 
too  weak,  or  lacking  in  rigidity  to  answer.  Especially  is 
this  true  with  aluminum  alloyed  with  a  small  percentage 
of  titanium,  copper  or  silicon.  It  can  be  safely  staled,  as 
a  general  rule,  that  under  similar  conditions  the  purer  the 
aluminum,  the  softer  and  less  rigid  il  is. 

Aluminum  can  be  annealed  by  heating  and  allowing  to 
cool  gradually  ;  the  best  temperature  is  just  below  the  red 
heat.  Thin  sections  can  be  annealed  by  heating  in  boiling 
water. 

Aluminum  can  be  easily  and  readily  welded  by  electri- 
cal apparatus,  and  a  cheap  and  satisfactory  solder  has 
been  discovered. 

Sound  castings  of  this  metal  can  be  made  in  dry  sand 
moulds  or  metal  chills.  It  requires,  however,  some  ex- 
perience to  master  its  peculiarities  before  sound  castings 
can  be  uniformly  made.  The  aluminum  should  not  be 
heated  very  much  beyond  the  melting  point  ;  it  too  hot  it 
seems  to  absorb  gases  which  remain  in  the  metal,  prevent- 
ing sound  castings.  In  small  quantities  the  metal  can  be 
best  melted  in  plumbago  crucibles  ;  but  in  large  quantities 
it  can  be  more  economically  melted  in  a  reverberatory  fur- 
nace with  alumina  or  magnesia  brick  sides  and  alumina 
bottom.  The  furnace  should  have  a  tap-hole  for  drawing 
off  the  liquid  metal  into  carbon-lined  ladles.  In  no  case 
need  the  metal  be  covered  wilhafiuxto  assist  in  the  fusion 


or  to  form  a  covering  of  slag.  In  fact,  owing  to  the 
metal's  lightness,  ihe  presence  of  any  flux  will  tend  to  un- 
soundness, due  to  particles  ot  it  becoming  entangled  in  the 
castings,  while  im])urlties  may  perhaps  be  added  to  the 
metal  by  the  action  of  the  flux  on  the  lining  of  the  melting 
vessel.  The  shrinkage  of  ,' \  in.  per  foot,  which  aluminum 
has,  is  considerably  more  than  that  ot  brass,  which  is 
about  .;'.,  in.  per  foot. 

Undoubtedly,  one  of  the  greatest  uses  for  aluminum  in 
the  arts  will  be  in  the  form  ol  alloys  with  other  metals. 
Aluminum  in  proportions  of  a  small  percentage  added  to 
very  many  different  metals  gives  valuable  properties. 
Among  these  alloys  is.  ot  course,  aluminum  bronze.  The 
alloys  of  from  2*  per  cent,  to  12  per  cent,  aluminum  with 
copper  have  so  far  achieved  the  greatest  reputation.  W  th 
the  use  of  S  per  cent,  to  12  per  cent,  aluminum  in  copper, 
we  obtain  one  of  the  most  dense,  finest-grained  and 
strongest  metals  known,  having  remarkable  ductilily  asi 
compared  with  its  tensile  strength.  A  10  per  cent,  alumi- 
num bronze  can  be  made  in  forged  bars  with  100,000  lbs. 
tensile  strength,  60,000  lbs.  elastic  limit,  and  with  at  least 
10  per  cent,  elongation  in  8  in.  An  aluminum  bronze  can 
be  made  to  fill  a  specification  of  even  130.000  lbs.  tensde 
strength  and  5  per  cent,  elongation  in  8. in.  Such  bronzes 
have  a  specific  gravity  of  about  7.50.  and  are  of  a  light 
yellow  color.  For  cylinders  to  withstand  high  pte^sures, 
such  bronze  is  probably  the  best  metal  yet  known. 

A  small  percentage  of  aluminum  added  to  Babbitt  metal 
gives  very  superior  results,  increasing  the  durabilily  and 
wearing  properties  of  the  alloy.  It  is  a  little  solter  than 
the  ordinary  Rabbitt,  but  in  comparative  tests  has  given 
very  satisfactory  results.  One  advantage  of  this  alloy  is 
its  extreme  malleability.  It  can  be  hammered  out  to  a 
thin  edge  without  cracking.  An  advantage  of  this  is  that 
for  bearings  the  aluminum  Babbitt  can  be  rolled  into  shape 
for  inserting  in  the  dove-tailed  recesses,  which  can  be  cut 
and  drifted  out  at  a  very  small  expense,  and  the  amount  of 
Babbitt  required  is  reduced  to  a  minimum. 

Aluminum  is  also  being  used  very  successfully  in  steel 
castings,  and  has  added  very  considerably  to  the  progress 
which  has  been  made  within  the  last  two  years  in  obtain- 
ing sound  steel  castings.  A  large  number  of  steel  casting 
companies  are  regularly  using  the  metal  aluminum  in 
quantities  of  from  one-half  pound  to  several  pounds  of 
aluminum  to  the  ton  of  steel  In  the  manufacture  of  ordi- 
nary steel  ingots  by  the  open-hearth  and  Bessemer  proc- 
esses, it  has  lately  been  shown  in  the  article  on  "  Alumi- 
num in  Steel  Ingots,"  by  Professor  J.  W.  Langley,  at  Ihe 
January,  1891,  meeting  of  the  American  Institute  of  Min- 
ing Engineers,  that  the  use  of  aluminum  in  small  propor- 
tions (from  one-third  to  three  fourths  of  a  pound  of  alumi- 
num to  the  Ion  of  steel)  has  proved  to  be  an  economical 
success,  preventing  blow-holes  and  unsound  tops  of  ingots. 

Alloys  of  aluminum  with  copper  in  proportion  of  from 
2  per  cent,  to  15  per  cent,  have  been  advantageously  used 
to  harden  aluminum  in  cases  where  a  more  rigid  metal  is 
required  than  pure  aluminum.  Copper  is  one  of  the  most 
common  metals  used  at  present  to  harden  aluminum.  A 
small  percentage  of  copper  decreases  the  shrinkage  of  the 
metal  and  gives  alloys  that  are  especially  adapted  for  art 
castings.  The  remainder  of  Ihe  range,  from  15  per  cent, 
copper  up  to  over  85  per  cent.,  give  crystalline  anri  brittle 
alloys  of  no  use  in  the  arts  ;  which  are  of  a  grayish-white 
color,  up  to  80  per  cent  copper,  where  the  distinclly  yel- 
low color  of  the  copper  begins  to  show  itself. 

With  the  exception  of  lead,  antimony  and  mercury, 
aluminum  unites  readdy  with  all  metals  ;  and  many  use- 
ful alloys  of  aluminum  with  other  metals  have  been  dis- 
covered within  ihe  last  few  years,  and  f  prophesy  that 
many  more  will  be  found  within  Ihe  next  few  years.  I 
consider  this  field  as  one  of  the  most  promising  for  investi- 
gation of  any  of  the  "  aluminum  problems."  The  useful 
alloys  of  aluminum  so  far  discovered  are  all  in  two  groups, 
the  one  ol  aluminum  wiih  not  over  15  per  cent,  of  other 
metals,  the  other  of  metals  containing  not  over  15  per 
cent,  of  aluminum  ;  in  the  one  case,  the  oiher  metals  im- 
parting hardness  and  other  useful  qualities  to  the  alumi- 
num, and  in  Ihe  other,  the  aluminum  giving  useful  quali- 
ties to  the  other  metals. 

Titanium  and   chromium   can    be   readily  alloyed  with 
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aluminum  according  to  mclhods  deviseil  and  patented  by 
I'rofessor  John  W.  Laiiglcy.  This  will  |)rol);i\)ly  prove  10 
be  the  most  valu  il)le  means  of  hanlenmjj  aluminum;  a 
small  percenlaj^e  of  titanium  reiulering  llie  melal,  under 
work,  very  njjid  am!  jet  clastic  at  the  same  tune.  Chro- 
mium is  the  best  met  il  for  hardeninj^  aluminum  castings  ; 
the  triple  alloy  licing  best  adapted  where  a  very  hard  and 
yet  elastic  material  is  re(|Uired. 

Mure  or  loss  useful  alloys  have  been  made  of  aluminum 
with  bismuth,  nickel,  cadmium,  magnesium,  manganese 
and  tin,  these  alloys  all  being  hardei  than  pure  aluninuim  ; 
but  it  IS  by  combinations  of  these  metals,  with  ailililums, 
perhaps,  of  copper,  lead  and  antimony,  that  alloys  ot  most 
value  have  so  far  been  discovered.  Some  are  additions  of 
only  I  per  cent,  to  2  ])cr  cent,  of  aluminum. 

The  modifications  of  pewter,  bntannia,  while  metal, 
delta  melal,  and  the  like,  with  addilions  ot  aluminum, 
have  shown  very  uselul  ijualities,  ami  will  add  very  con- 
siderably to  the  demand  for  aluminum  in  the  near  future. 

The  following  alloys  have  recently  been  found  useful  : 
Nickel-aluminum,  composed  of  20  parts  nickel  and  8 
parts  aluminum,  used  for  decorative  purposes  ;  rosine, 
composed  of  40  parts  nickel,  10  parts  silver,  30  parts  alumi- 
num, and  20  parts  tin,  for  jewellers'  work  ;  sun-bronze, 
composed  of  60  parts  cobalt,  10  parts  aluminum,  40  parts 
copper  ;  metalline,  35  parts  cobalt,  25  parts  aluminum,  10 
parts  iron  and  30  pans  copper. 

I'rofessor  Emmens  has  great  hopes  for  an  alloy  of  alumi- 
num-bron/.e  and  nickel  for  a  gun  metal. 

The  addition  ot  from  5  to  15  per  cent,  of  aluminum  to 
type-metal  composed  of  25  per  cent,  antimony  and  75  per 
cent,  lead  makes  sharper  castings  and  more  durable  type. 

To  ordinary  brass  the  addition  of  aluminum  gives 
superior  strength  and  better  anti-corrosive  qualities. 

.Muminuni  has  been  successfully  used  to  replace  litho- 
gra|)hic  stone. 

I'owdered  aluminum  mixed  with  chlorate  of  potash  is 
used  to  give  a  photographic  llash-light,  which  gives  much 
less  smoke  than  the  magnesium  compounds  used. 

The  Tacony  Iron  Metal  Company,  a  well-known  Phila- 
delphia concern,  has  successfully  produced  an  aluminum 
coating  for  iron,  which  undoubtedly  will  have  considerable 
use  in  the  future. 

To  the  inventors  who  shall  produce  good  methods  of 
nickel,  silver  and  gold-plating  aluminum,  so  that  it  can 
take  the  place  ot  German  and  nickel-silver,  a  rich  reward 
is  in  waiting. 


THREE  RAIL  TURNOUTS  FOR  DOUBLE  GAUGE 
TRACKS. 


Bv  James  K.  Gi^ddes,  C.K. 


tCopyngtit.  1892.  by  M.  N.  Forney.) 
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We  Will  not  discuss  the  other  cases  that  may  occur, 
where  the  switches  are  trailing  switches,  as  distinguished 
from  the  facing  switches  discussed,  or  turnouts  from  the 
outside  of  a  curve,  where  the  main  track  is  to  the  left  and 
the  turnout  to  the  right,  with  facing  and  trailing  switches. 

From  what  has'been  previously  said,  it  will  be  readily  seen 
that  the  frog  angles  remain  the  same,  the  only  difference 
being  in  the  w'ay  in  which  the  frogs  are  curved. 

It  may  readily  be  seen  that  the  turnout  does  not  neces- 
sarily curve  in  a  different  direction  from  that  ot  the  main 
track. 

The  length  of  the  radius  of  the  turnout  may  continue  to 
increase  till  it  reaches  infinity,  where  the  turnout  curve 
becomes  a  tangent. 

In  this  case  the  problems  arising  may  be  solved  from 
the  formuli  given  for  turnouts  from  tangents,  by  regard- 
ing the  turnout  as  the  main  track,  and  the  main  track  as 
the  turnout. 

Likewise  the  turnout  may  be  from  the  outside  of  the 
curve,  and  the  curve  be  in  the  same  direction  as  that  of 
the  main  track.  Here  it  is  evident  that  the  radius  of  the 
turnout  must  be  greater  than  that  of  the  main  track.     If 


the  two  radii  are  equal,  the  curves  must  coincide,  and 

there  wiB  be  no  turnout.  If  the  radius  of  the  turnout  be 
less  than  that  of  the  main  ir.ick,  the  turnout  must  neces- 
sarily be  from  the  inside  of  the  curve.  Where  the  turnout 
IS  from  the  outside  of  the  curve  and  the  turnout  curve  is 
in  the  same  direction  as  the  main  track  curve,  we  may, 
for  the  purpose  of  solving  the  problems  ihat  may  arise, 
regard  the  main  track  as  the  turnout  curve  and  the  turn- 
out as  the  main  track,  when  the  problems  will  be  identi- 
cal with  those  for  the  solution  of  turnouts  from  the  inside 
of  the  curve. 

From  what  has  gone  before,  the  Engineer  will  note  that 
where  the  turnout  is  from  a  tangent,  the  frog  angle  is 
eciual  to  the  central  angle.  Thus,  in  fig.  4,  the  liog  angle 
D  li  E  =  />■  A  C. 

Where  the  turnout  is  from  the  inside  of  a  curve,  the 
frog  angle  is  equal  to  the  difference  between  the  two  cen- 
tral angles.  Thus,  in  fig.  11,  the  frog  angle  Jj.I  (' -- 
K  n  A  -  B  CI. 

Where  tne  turnout  is  trom  the  outside  of  a  curve,  the 
frog  angle  is  equal  to  the  sum  of  the  two  central  angles. 
Thus,  in  fig.  19.  the  frog  angle  />  A  I'.  =  A  H  C,  -1-  A  C  F. 

To  find  the  radius  of  Ihe  turnout  curve  /i'  from  the  out- 
side ot  the  curve,  given  the  radius  of  the  main  track  _;  A', 
the  gauge  =  ^,  and  the  frog  angle  D  .1  A'  =  B  A  N  = 
K  1;  A  -(-  H  C  A,  lig.  22. 

In  the  triangle  A  C B,  fig.  22, 

AC+IIC-AC-/JC::  \2nif,A_{A/IC^f/AC) :  tang.  \{AHC-llAC) 

now  yJ  C  =  A'  -I-  i  ^ 

HC  =  R  -  i'lr. 
Hence  ./  C  +  H  C  =  1  R 

and  A  C  —  H  C  =  g. 

Also  A  H  C  ^-  H  A  C  =  xZo"  —  H  C  A. 

The  frog  angle  D  A  E  =  B  A  A', 

and  A  IIC=  180   -  ./  ///?  =  tSo"  -  HA  B. 

The  angle 

ffAO  iSo^-//AN    iSo  -i//AB+BAJV)^iSo''-(,/yAB+DA£) 

As  above,  the  angle 

./  J/  C^  180°  -  NA  B 
and  HAC=iSo°-{//AB+DAE) 

hence  A  H  C-  H  A  C  =  D  A  E. 

Substituting  in  above  proportion, 

2  R:  g::  tang,  i  (iSo°  —  H  C  A):  tang.  1  D  A  E. 

Since  the  tang.  \  (t8o°  —  H  C  A)  =  tang.  90"  —  i 
//  C  A,  substituting,  we  form  the  equation, 

tamr.  Qo    —  \  H  C  A  =  ^^^ 

"    ^  -  g 

but,  as  before  remarked,  since  the  tangent  of  yo°  minus 
a  given  angle  is  equal  to  the  cotangent  ol  the  given  angle, 
we  have  the  equation, 

cot.,HCA  =  '-^'J^J^!^i^lIlAA..         (27) 
g 
Since  D  A  E  =  H  C  A  -{-  H  B  A,  to  find  H  BA  =  K BA. 
we  have  HBA  =  DAE-HCA. 

Exainfi/e  :  (Jiven  the  radius  of  the  main  track.  A'  = 
2864.93,  the  frog  angle  DA  E  =  7"  09  10',  the  gauge 
g  =  ^  ft.  %\  in.  =  4. 70S,  to  find  the  central  angle  H  C.I, 
i'lg.  22  : 

2  R  =  5729.86 3.7581441 

inAE=3'34'  35" /ang.  8.7958867 

g  ■—  4.708  ar.  comp 9^271635 

i  H  C  A  =  0°  4S'  Hi" CO/.  1.8811943 

whence  H  C  A  =  l"  30'  23", 

and  I\  B  A  =  (7°  og'  to")  —  (l    30'  23")  =  5"  38'  47". 

In  the  triangle  A  C  B,  fig.  22,  we  now  have  the  angles 
and  tha  side  A  C  =  R  +  i  e;,  given  to  find  the  side  B  A 
=  R-  +  ig 

From  trigonometry. 

Example  :    Given   the   radius  of  the  main  track.  A'  ;^ 
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2864.93,  the  frog  angle  D  A  E  ■=  "j"  ooj  10",  the  gauge 
_g-  =  4'  .  8^"  =  4.708,  to  find  the  radius  A"  of  the  turnout 
curve,  fig.  22. 

Having  found  from  equation  27  the  angle  H  C  A  =  1° 
30'  23",  and  deduced  the  angle  K  B  A  =  5  38  47",  we 
use  equation  28  as  follows  : 

;?  +  |^=  2867.284 3.4574708 

//■Cy4  =  1°  30  23" sin.  8.4197644 

KB  A  —  5°  38'  47"  ar.  comp sin.  1.0070550 

.^'4-  isg  =  766.  II 2.S842902 

whence  by  subtracting  the  1  gauge  =  2. 354,  the  radius  of 
the  turnout  R'  is  found  to  be  763.756. 

THE  CHORD  DISTANCE. 

Having  as  above  found  the  radius  of  the  turnout  curve, 
the  chord  distance  HA,  fig.  22,  may  be  readily  found  in 
a  manner  like  that  employed  for  turnouts  from  the  inside 
of  curves. 

Thus  in  the  right-angled  triangle  MBA,  fig.  22,  we 
have  the  three  angles  and  the  side  B  A  ^  R'  +  ^  g  given 
to  find  the  side  A  M  =  M  H  =  \  A  H. 

From  trigonometry, 

A  M  ^  {R'  +  ^g)X  sin.  MBA, 

which  equation  is  identical  with  equation  20  for  the  case 
there  discussed. 

To  find  the  length  of  the  arc  //.i  from  the  heel  of 
the  switch  to  point  of  frog,  fig.  22.  It  is  evident  that 
this  problem  may  be  solved  by  an  equation  of  the  form  of 
equation  8.  substituting  arc  .1  II  for  arc  IJ  II,  the  same 
equation  answering  whether  the  turnout  is  from  a  tangent 
or  from  the  inside  or  the  outside  of  a  curve. 

In  conclusion,  it  may  be  well  to  say  that  practice  does 
not  require  any  iron  clad  adherence  to  nice  mathematical 
calculations.  In  some  cases  considerable  labor  may  be 
saved  by  the  use  of  the  "  rule  of  thumb"  or  "  short-cut" 
rules  in  common  vogue,  especially  in  the  case  of  turnouts 
from  a  tangent.  Creditable  work  here,  as  in  much  other 
work  of  its  class,  requires  common-sense  judgment  as  to 
what  is  necessary  and  what  is  not. 

Thus  in  putting  in  three-rail  turnouts  from  a  tangent, 
with  the  first  frog  No.  8  (gauge  4  ft.  8i  in.)  requiring  a 
lead  from  head-block  to  frog-point  of  52.9,  I  have  found 
that  this  distance  may  be  lengthened  or  shortened  at  least 
2  ft.,  without  in  any  visible  manner  affecting  the  appear- 
ance or  usefulness  o(  the  turnout. 

A  bright  foreman  with  a  good  eye  for  line  will  (with  a 
little  practice)  readily  put  in  these  switches  in  a  creditable 
manner,  without  any  stakes  being  given  by  the  engineer, 
provided  only  that  he  be  furnished  with  frogs  of  the  re- 
(|uired  angles  properly  curved. 

♦ 

THE    NEW   CROTON    DAM. 


The  New  York  Aqueduct  Commission  has  passed  by 
the  plans  for  the  erection  of  the  Quaker  Bridge  Dam, 
about  which  so  much  was  said  and  written  some  time 
ago,  and  has  decided  upon  the  construction  of  a  new  dam 
on  what  is  known  as  the  Cornell  site,  which  is  one  of 
those  recommended  by  Chief  Engineer  Fteley.  The 
grounds  of  this  decision  are  that  a  dam  at  this  place  will 
cost  much  less  than  at  Quaker  Bridge,  and  can  be  built 
in  a  shorter  time,  while  the  storage  capacity  of  the  basin 
behind  the  dam  will  be  nearly  as  great.  It  is  estimated 
that  the  structure  on  the  Cornell  site  can  be  completed, 
with  all  the  auxiliary  works,  within  seven  years,  and  that 
the  storage  capacity  of  the  basin  will  be  about  30,000,- 
000,000  gallons,  which,  with  the  storage  reservoirs  already 
constructed  and  to  be  constructed  on  the  upper  waters 
of  the  Croton  and  its  branches,  will  give  a  secure  supply 
sufficient  for  the  needs  of  the  city  for  several  years  to 
come.  In  other  words,  it  is  believed  that  with  this  dam 
and  the  storage  provided,  the  full  capacity  of  the  Croton 
water-shed  can  be  utilized,  and  that  any  further  demand 
for  water  will  have  to  be  made  by  drawing  from  the 
water-shed  of  the  Housatonic  Valley.  The  latter,  how- 
ever, i'i  so  far  in  the  future  as  not  to  require  present  con- 
sideration. 


Acting  upon  this  decision  the  Aqueduct  Commissioners 
called  for  bids  for  the  work  on  the  new  dam  on  May  17, 
the  time  set  for  receiving  the  bids  being  June  15. 

The  new  dam  will  cross  the  Croton  Valley  some  dis- 
tance below  the  present  or  old  Croton  Dam,  and  will  con- 
sist of  three  parts.  The  first  part,  beginning  on  the 
southern  side  of  the  valley,  will  consist  of  an  earth  dam 
with  a  masonry  core.  The  core  will  be  of  rubble  masonry 
in  cement,  with  a  foundation  in  the  rock  well  below  the 
river-bed,  and  will  taper  from  iS  ft.  at  the  foundation  to 
6  ft.  at  the  top.  The  earth  dam  will  be  30  ft.  in  width  at 
the  top,  with  slopes  of  2  to  i,  and  will  be  faced  on  the 
up-stream  side  with  18  in.  of  broken  stone  and  2  ft.  of 
stone  pavement.  It  will  extend  for  a  little  less  than  one- 
half  the  distance  across  the  valley. 

The  second  portion  will  be  a  masonry  dam  about  700 
ft.  in  length  extending  across  the  deepest  part  of  the  val- 
ley. The  height  of  this  structure  at  the  central  part  will 
be  248  ft.  from  the  foundation  to  the' coping,  the  founda- 


tion being  in  the  bedrock  some  80  ft.  below  the  present 
bed  of  the  river.  It  will  vary  in  thickness  from  1S5  ft.  at 
the  foundation  to  22  ft.  at  the  top,  and  will  be  of  the  sec- 
tion shown  in  the  accompanying  sketch.  The  main  body 
of  this  dam  will  be  composed  of  rubble  stone  masonry  set 
in  cement,  the  facing  being  of  cut  stone  in  Portland  cement 
mortar.  A  roadway  will  be  carried  across  the  top  and 
continued  over  the  overflow  by  a  bridge. 

Near  the  northern  bank  of  the  stream  this  masonry  dam 
will  turn  almost  at  right  angles,  and  will  be  carried  along 
parallel  to  the  side  of  the  valley,  forming  an  overflow 
nearly  1,000  ft.  long,  making  the  total  length  of  the 
masonry  about  1 ,650  ft.  The  top  of  the  overflow,  by  which 
the  water  level  is  determined,  will  be  14  ft.  below  the 
coping  of  the  main  dam. 

Some  idea  of  the  extent  of  this  work  will  be  had  from 
the  statement  that  the  estimated  quantities  include  nearly 
600,000  cub.  yds.  of  earth  excavation  ;  300,000  cub.  yds. 
of  rock  excavation  ;  900,000  cub.  yds.  of  earth  embank- 
ment, and  n(;arly  600,000  cub.  yds.  of  masonry.  A  new 
channel  is  to  be  provided  for  the  Croton  River  during  the 
construction  of  the  Dam. 
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THE  ALMY  TUBULOUS  BOILER. 


TllK  illustration  herewith  shows  .-i  compact  form  of 
water-tul)e  boiler,  which  may  be  added  to  those  tubulous 
boilers  which  have  been  described  and  illustrated  in  (ire- 
vious  numbers  of  the  JOURNAL. 
In  those  articles  Ihe  peculiar  ad- 
vantages of  this  class  of  steam  pro- 
ducers have  been  referred  to,  and 
it  IS  only  necessary  here  to  describe 
the  present  one  as  a  very  good  ex- 
ample of  its  class.  The  boiler 
shown  was  built  for  the  torpedo- 
boat  Sti/f//o ;  it  has,  with  forced 
draft,  furnished  steam  for  a  tiiple- 
expansion  engine  indicating  from 
550  to  600  H.P.  It  was  built  lor 
the  S/Uetlo  by  the  Almy  Water 
Tube  Boiler  Company,  ot  Provi- 
dence. In  the  engraving  the  casing 
is  shown  with  a  portion  broken 
away  so  that  the  construction  can 
be  seen.  The  boiler  has  the  fol- 
lowing dimensions  :  llrate  area, 
29!-  si|.  ft.;  heating  surface,  1,090 
sq.  fl.;  weight  complete,  with  cas- 
injr.  14.700  lbs. 

The  heating  surface  of  this  boiler 
is  composed  of  i-in.  steel  pipes 
which  are  disposed  as  shown, 
making  their  turns  with  bends  and 
elbosvs  connecting  to  four-way 
branch  fittings,  and  these  are  con- 
nected by  a  union  to  flange  nip- 
ple at  top  and  bottom  manifolds. 
There  is  a  manifold  in  the  form  of 
a  rectangle  below  the  grates  with 
a  mud  drum  in  center  at  the  hack 
cross-section  which  forms  the  base 
of  each  furnace.  The  top  mani- 
folds are  four  sections  running  par- 
allel, connecting  with  an  enlarged 
heater  across  the  front.  The  ele- 
ments which  rise  from  back  of  boiler  extend  across  at 
right  angles  to  heating  surface,  forming  the  crown  ot  fire- 
box. Between  the  vertical  pipes  which  form  middle  wall 
of  furnace  is  placed  a  wall  of  fire-brick,  which  completely 


bottom  ;    the   fore-and-aft  section  can   be  removed   from 
the  back. 

There  is  ample  room  to  get  to  the  top  end  of  all  the^ele- 
ments  from  the  liack  of  the  boiler  by  removing  a  small 
section  of  casing  arranged  tor  that  purpose.  The  whole 
internal  heating  surface  cf  the  boiler  may  be  removed  and 


divides  the  two  furnaces.  Each  of  the  elements  which 
form  the  side  and  crown  of  the  fire-box  can  be  removed 
from  the  furnace  without  disturbing  the  casing,  by  simply 
removing  the  grates  and  unscrewing  unions  at  top  and 


replaced  from  the  front,  without  taking  down  separator 
or  disturbing  the  top  manilokl  or  casing,  except  the  front 
sheet.  The  arrangement  of  heating  surface  is  such  that 
the  gases,  after  leaving  the  furnace,  have  to  pass  at  right 
angles  to  heating  surface  and  through  very  narrow  chan- 
nels, which  bring  them  in  contact  with  the  metal.  An- 
other point  in  this  arrangement  of  heating  surface  is,  that 
it  is  all  water  surface  from  the  grate-line  to  the  vertical 
nipples  which  connect  to  top  of  manifold.  Each  element  is 
independent  of  the  other,  and  can  be  stopped  off  or  re- 
moved very  easily,  and  the  boiler  can  go  on  with  its  work 
with  but  a  short  interruption.  It  will  be  noticed  that  the 
tire-box  walls  are  composed  of  double  rows  of  tubes, 
which  increases  the  heating  surface  relative  to  the  weight 
and  grate  surface,  besides  making  the  circuit  short  and 
the  pipes  of  smaller  diameter,  thus  permitting  the  boiler 
to  be  driven  very  hard  when  occasion  demands  it. 

The  system  of  pipes  when  completed  is  cased  in  either 
sheet  steel  or  iron,  lined  with  asbestos,  the  fire-box  being 
in  addition  lined  in  front  with  fire-brick.  This  casing  is 
made  in  sections  and  bolted  to  angle-iron  in  such  a  way 
that  any  section  may  be  readily  removed,  enabling  repairs 
to  be  made  without  trouble. 

The  water  is  fed  to  the  boiler  in  such  a  manner  that  it 
is  subjected  to  the  heat  of  the  escaping  gases  just  before 
they  reach  the  flue,  which,  of  course,  conduces  to  economy 
and  efficiency.  Steam  is  taken  through  a  separator  which 
is  placed  in  Iront,  and  which  operates  on  the  centrifugal 
principle  for  the  separation  of  water  from  the  steam,  if 
there  be  any  present.  A  jet  of  steam  or  hot  water  intro- 
duced through  openings  in  the  casing  is  used  to  clean  soot 
or  ashes  from  the  pipes.  Fig.  2  shows  a  longitudinal  sec- 
tion of  a  marine  boiler,  showing  more  clearly  the  arrange- 
ment of  the  lubes. 

This  boiler  is  of  the  non-explosive  class—that  is,  any 
failure  is  confined  to  a  single  element,  and  there  can  be 
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no  general   destruction  of  the   boiler.      Repairs   can   be 

made  easily  by  taking  out  a  weak  or  injured  section  and 
inserting  a  new  one. 


X-''- 

Ij 

;   ^i.^ 

-i 

/.,. 

..1^ 

r~^-  ^ 

WL 

ftnuua^ 

fnmm 

r 

sTiJl 

r.    X 

■    1 

n. 

-.. 

■L..i.....JIH 

m 

^^^^t^ 

ON    THE    WAYS    AT    THE    WHEtLER    YARD. 


This  boiler  has  in  a  high  degree  the  advantages  of  its 
class,  the  capacity  to  raise  steam  quickly  and  to  stand 
very  high  pressures  and  the 
economy  in  space  and  weight. 
There  can  be  no  question  that 
for  many  kinds  of  service 
these  will  much  more  than 
counterbalance  the  disadvan- 
tages charged  to  the  type  in 
the  small  volume  of  water 
carried,  and  the  necessity  for 
care  in  feeding  and  tiring  to 
obtain  good  results,  especial- 
ly in  continuous  work.  In  the 
boiler  under  consideration 
much  of  this  objection  is  met 
by  the  arrangement  of  the 
steam-drum  and  the  method 
of  feeding,  which  makes  the 
circulation  complete  and  con- 
tinuous. It  has  done  e.\cel- 
lent  service,  both  in  marine 
and  stationary  work. 


Among  the  vessels  lately  completed  are  Lightships  Nos. 
51.  52,  53  and  54  for  the  Lighthouse  Department,  No.  51 
having  been  launched  April  23  and  Nos.  52  and  53  to- 
gether on  May  7.  These 
ships  were  described  and  il- 
lustrated in  the  Journal  for 
August,  1891,  and  the  plans 
and  specifications  there  given 
have  been  completely  car- 
ried out  with  but  one  change 
— a  compound  engine,  with 
cylinders  14  and  24  X  16  in., 
having  been  substituted  for 
the  single  cylinder  engine  ori- 
ginally proposed.  The  fourth 
boat.  No.  54,  is  nearly  ready. 
Another  vessel  nearly  com- 
pleted is  the  U^.  H.  Gilbert, 
a  freight  boat  for  the  Hol- 
lister  hne,  which  will  be  the 
largest  carrier  on  the  lakes. 
The  dimensions  are  :  Length 
on  keel,  328  ft.  ;  length  over 
all,  345  ft.  ;  breadth,  molded, 
42  ft.  ;  extreme  breadth,  42 
ft.  6  in.  ;  depth,  molded,  24 
ft.  ;  depth  of  hold,  12  ft.  i\ 
in.  ;  between  decks,  8  ft.  ; 
displacement  on  16  ft.  draft, 
5.380  tons  ;  co-efficient  of 
hneness.  79  per  cent.  The 
four-bladed  sectional  propel- 
ler is  14  ft.  diameter  and  i5 
ft.  6  in.  pitch  ;  it  is  driven  by 
a  triple-e.xpansion  engine  with 
23in.,  37-in.  and  62-in.  cylin- 
ders with  44  in.  stroke.  There 
are  three  cylindrical  boilers 
12  ft.  diameter  and  12  ft.  6 
160  lbs.  pressure.  As  with 
same   class,    the    boilers   are 


in.    long,   built   to  work   at 
many    other    boats   of   the 


A  LAKE  SHIP-YARD. 


One  of  the  largest  ship- 
yards on  the  great  lakes, 
which  may  be  considered  a 
typical  lake  yard,  is  the  es- 
tablishment of  F.  W.Wheeler 
&  Company,  at  Bay  City, 
Mich.  Here  both  wooden 
and  steel  vessels  are  built, 
and  a  great  variety  of  work 
is  done.  A  view  recently 
taken  of  the  steel  plant  shows 
four  large  vessels  on  the 
stocks,  although  several  have  lately  been  launched,  and 
a  short  account  of  the  work  done  there  will  be  interesting. 


A    LAUNCH    AT    THE    WHEELER    YARD. 


on   the   main   deck,   and   the  machinery  is  very  far  aft, 
the  center  of   the  high-pressure  cylinder   being  only   14 
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ft.  from  tlie  after  side  of  Ihe  stern-post.     She  has  water 

ballast. 

The  yards  anil  machine  shops  are  now  very  busy,  em- 
ploying 600  men  ;  amonfj  the  work  lately  completed  are 
the  engines  for  the  lightships;  compound  engmes  for  a 
twin-screw  lug  ;  compound  engines  for  the  new  steamer 
l.ora.  and  triple-e.xpansion  engines  for  the  steamer  Ossi- 
frai^f.  which  was  recently  cut  in  two  and 
lengthened  out  31  ft.  6  in.  Two  other 
steamers  are  being  made  ready,  besides  a 
steam  yacht  96  ft.  long,  of  ster-1. 

Some  large  wooden  vessels  are  also  built 
here.  The  two  ilkistrations  given  —  from 
photographs  for  which  we  are  indebted  to 
Mr.  Arthur  K.  Moseley.  Draftsman  of  the 
Yard— show,  the  first,  the  steamer  Ugaiuia 
on  the  ways  ;  the  second,  the  launch  of  that 
shi|),  which  took  place  in  April.  Other 
wooden  ships  in  progress  are  a  duplicate 
of  the  UgdiiJa,  nearly  completed,  and  a 
schooner  to  tow  behind  her.  The  latter  was 
launched  May  31  ;  she  is  240  ft.  keel,  39  ft. 
6  in.  beam,  17  ft.  6  in.  deep,  and  has  four 
masts. 

The  Ugtuiilii  is  owned  by  James  McBrier 
and  others,  ot  Erie,  Pa.  ;  she  is  expected  to 
carry  2,400  tons  of  iron  ore,  or  from  95,000 
to  100,000  bushels  of  corn  on  t6  ft.  draft. 
Her  dimensions  are  :  Length  between  per- 
pendiculars, 290  ft.  ;  length  over  all,  308  It. 
6in.  ;  beam,  molded,  40  ft.;  beam,  ex- 
treme, 41  ft.  ;  depth,  molded,  23  ft.  The 
engine  is  a  triple-expansion,  with  cylinders 
20  in.,  32  in.  and  54  in.  x  42  in.  stroke, 
and  there  are  two  boilers  11  ft.  6  in.  in  di- 
ameter and  12  ft.  long,  built  to  carry  160 
lbs.  pressure.  The  captain's  cabin  is  very 
handsomely  fitted  up,  and  all  the  appoint- 
ments of  the  ship  are  of  the  best  kind. 

The  fame  of  this  yard  has  extended  be- 
yond the  lakes,  and  the  sending  of  two 
freight  steamers  to  Ihe  Atlantic  Coast  was 
noted  some  time  ago.  The  firm  has  also 
jusl  closed  a  contract  to  build  a  large  steel 
lug  for  W .  G.  Wdmot  &  Company,  of  New 
Orleans,  I.a.  This  boat  will  be  110  ft. 
long,  23  ft.  beam,  and  11  ft.  extreme  depth. 
The  propeller  will  be  four-bladed,  9  ft.  3 
in.  in  diameter  ;  the  shaft  will  be  8  in., 
driven  by  a  triple-expansion  engine  with 
cylinders  i5  in.,  24  in.  and  40  in.  x  28  in. 
stroke.  The  working  pressure  will  be  160 
lbs.,  and  the  piston  speed  about  500  ft.  per 
minute  The  boiler  will  be  12  ft.  6  in.  in  diameter  and 
12  ft.  8  in.  long.  The  main  deck  houses  will  be  of  iron, 
and  the  boat  will  have  the  latest  improvements,  including 
two  steam  capstans,  steam  steering  gear,  electric  light 
plant  with  search  light,  a  donkey  boiler  and  Wheeler  con- 
denser. She  will  be  specially  adapted  for  the  New  Orleans 
towing  service. 

It  is  understood  that  the  success  of  this  tug  will  be  fol- 
lowed by  other  orders  from  the  sea-coast. 


she  made  on  the  trial  trip  25  knots.     She  carries  three  torpedo- 
Cubes,  and  has  also  three  Nordenfelt  rapid-fire  guns. 


Steel  Castings  for  the  Navy. 
TiiK  ilhistralion  htrewlih  is  from  a  photograph  of  the  stern- 


Foreign  Naval  Notes. 


The  Muratitre,  a  torpedo  boat  built  in  the  Thornyrroft  yards 
in  London  for  the  Argentine  Republic,  has  made  successfully 
the  sea  voyaee  from  London  to  Buenos  Aiies,  stopping  at 
Lisbon.  Las  Palmas,  St.  Vincent,  and  Pernambuco.  The  voy- 
age was  an  average  one.  the  boat  meeting  some  severe  weather 
on  the  trip  ;  the  average  speed  was  about  10  knots.  It  is  said 
that  this  is  the  longest  sea  voyage  ever  made  by  a  torpedo-boat. 
The  Jifuraliirt  is  153  ft.  in  length  by  14  ft.  7  in.  extreme  beam  ; 
and  dratvs  with  30  tons  of  coal  on  board,  3  ft.  9  in.  forward, 
and  5  ft.  7  in.  aft,  inclusive  of  the  heel  guard,  which  is  nearly 
2  ft.  below  the  body  of  the  ship.  She  is  tilted  with  twin  screws 
and  rudders,  and  can  work  eiiher  one  or  both  engines  at  option, 
with  either  one  or  both  boilers.  Her  highest  speed  with  one 
engine  is  about  16  knots,  and  with  both  running  at  full  speed 


SILRN    lK,\.\lt:    CA^IINC,    I-nR    CKl   Ijl.U    '•  .NLAKULLULAU. 


frame  casting  for  the  United  States  Cruiser  Marhlthead,  now 
under  construction  at  Boston.  This  casting  is  remarkable,  not 
only  for  its  sise — the  weight  when  shipped  being  9,213  lbs. — 
but  for  its  peculiar  shape.  Notwithstanding  these,  the  casting 
when  made  was  an  excellent  one  and  free  from  defects.  It 
was  made  at  the  works  of  the  Midvale  Steel  Company,  in 
Philadelphia,  and  not  only  fulfilled  all  the  requirements  of  the 
Navy  Departmf  nl,  but  in  some  respects  exceeded  them. 

The  specifications  under  which  this  casting  was  made  required 
that  a  test  bar  A  in.  in  diameter  and  2  in.  between  measuring 
points  should  show  tensile  strength  of  60,000  lbs.  per  square 
inch  and  15  per  cent,  elongation  ;  a  cold-bending  test  was  also 
required. 

The  official  test  showed  tensile  strength  of  65,174  lbs.;  32.2 
per  cent,  elongation,  and  48  7  per  cent,  contraction.  The  ten- 
sile strength  was  thus  8.6  per  cent.,  and  the  elongation  114  per 
cent,  above  the  requirements. 

A  bar  i  in.  square  cut  from  the  casting  was  bent  cold  at  a 
right  angle  ovtr  a  3-in.  round,  without  showing  any  signs  of 
flaw  or  crack. 

There  has  been  some  controversy  lately  over  the  Navy 
Department  requirements  for  steel  castings,  but  the  results 
obtained  in  this  case  seem  to  show  that  they  can  be  fully  met. 

The  photograph  shows  the  peculiar  and  ditficult  shape  of  the 
casting  very  well. 

The  use  of  steel  castings  in  shipbuilding  has  given  rise  to 
much  discussion,  both  in  this  country  and  in  England,  tut  Ihe 
improvement  in  quality  of  material  and  excellence  of  castings 
promises  to  remove  the  doubts  heretofore  existing. 
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Bending  Rolls  (or  Heavy  Plates. 

The  accompanying  engravinK  shows  a  very  he. 
powrrdil  machine  for  bciulinR  plates,  \>uill  by  the  Ni 
Works  al  Hamilton,  O.  The  machine  is  complete  i 
two  upright  iwo-cylimler  reversing  engines  being  place 
bed  plaie  (or  driving  the  rolls  and  lor 
raising  ;ind  lowering  them. 

This  ni.ichine  h.is  four  rolls — two 
ccntr.il  rolls,  one  placed  above  the 
other,  and  two  side  rolls  moving  in  in- 
clines on  either  side,  adjustable  to  suit 
the  diameter  to  be  bent. 

The  rolls  are  all  solid  wrought-iron 
forgings.  The  center  rolls  are  2(>  in. 
diameter,  the  side  rolls  22  in.  diam- 
eter. The  center  rolls  are  driven  by 
a  pair  of  reversing  engines,  running 
them  in  either  direction.  The  side 
rolls  are  raised  and  lowered  by  an  in- 
dependent reversing  engine.  These 
rolls  may  be  operated  together  or  sep- 
arately, or  either  end  of  either  roll  may 
be  raised  independently,  as  may  be 
rec|uired. 

The  housings  supporting  the  rolls 
are  very  strong  and  substantial.  The 
journal  bearings  of  the  rolls  are  of 
very  large  diameter  and  fitted  into 
bearings  set  into  the  housings. 

The  entire  machine  is  mounted  on 
a  very  heavy  sole  plate  provided  with 
anchor  bolt  holes   to  secure   it  to  the 

foundation. 

The  machine  will  bend  ship  plates, 
curving  them  in  any  manner  required, 
and  has  ample  power  and  strength  to 

do  the  work  e.xpeditiously. 

A  machine  constructed  in  this  man 

ner,  with    (our   rolls,  curves  the  sheet 

almost  up  to  the  edge,    leaving  only 

a  short  straight  end.     This  is  specially 

important  when  working  heavy  plates 

such  as  the  machine  will  bend. 

The  machine   is   intended   to  be  set 

in  a  pit,  uponasolid  foundation.     All 

reversing  and   operating  levers,  etc., 

are  brought  above  the  floor  line,  which 

should     be    about    the    height   of    the 

cross-girt. 

The   machine   shown   in   the    cut — 

which  is  called  by  the  makers  No.    10 

— will   bend   plates  up   to  ij  in.  thick 

and   lO  to  22  ft.  long      Two  of  them 

were    recently    built    for    the    United 

States   Ciovernment,   and  are  now   in 

use  at  the  Norfolk  Navy  Yard,  bend- 
ing heavy  plates. 

The    Niles    Tool   Works  have  also 

built  a  machine  almost  e.xactly  similar 

in  design,   but  somewhat    larger  and 

heavier,    for    the  Mare    Island    Navy 

Yard   in  California.     This  machine — 

called  No.  12 — has   four  rolls  22  ft.  6 

in.  long,  and  will  bend  plates  up  to  2 

in.  in  thickness  ;  the  rolls  have  an  ad 

justment  of  20  in.     The  main  gear  of 

this  No.    12  machine  is   10  ft.   diam- 
eter and  15  in.  face,  the  teeth  having 

5    in.  pitch.     The   driving  engine  has 

two   12   X    16-in.    cylinders,    and    the 

whole  weight  is  250  tons. 
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The  Baker  Submarine  Boat. 


riii:  accompanying  illustrations,  from  the  Cleveland  Marine 
/oiniiiil,  show  a  submarine  torpedo-boat  devLsed  by  Mr. 
George  c;.  Haker,  of  Des  Moines,  la.  lliis  gentleman  has 
made  a  study  of  the  subject  for  several  years,  and  about  a  year 
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Tup;  Baldwin  Locomotive  Works, 
Philadelphia,  are  bi.ilding  10  heavy 
passenger  locomotives  for  high  speed 
on  the  Baltimore  &  Ohio  Railroad. 
Another  recent  order  is  for  lo  consoli- 
dation and  5  ten  wheel  engines  for  the 
Norfolk  vS:  Western. 

Thk  Kails  Hollow  Stay-bolt  Company,  Cuyahoga  Falls, 
O.,  has  recently  received  orders  for  its  patent  stav-bolts 
from  the  Michigan  Central,  the  Delaware  &  Hudson  Canal 
Company,  the  Long  Island  and  the  Manhattan  Elevated 
Railroads. 


ago  ordered  an  experimental  boat  built  by  F.  P.  Ballin,  of  De- 
troit, Mich.  This  boat  is  shown  in  the  cuts,  fig.  i  being  a  sec- 
tion and  fig.  2  a  small  sketch  showing  the  general  appearance 
of  the  boat  under  water. 

The  construction  of  a  hull  to  withstand  the  pressure  at  a  depth 
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of  80  or  100  ft.  was  no  easy  problem,  but  it  was  solved  by  using 
3  in.  oak  plank  6  in.  wide  sawed  in  cylindrical  form,  so  that  a 
number  of  pieces  joined  together  made  a  frame,  the  frames 
diminishing  in  size  from  the  center  frame  being  bolted  together 
so  as  to  form  the  spheroidal  hull.  The  longitudinal  sections 
are  parabolic  and  the  cross  sections  ellipses.  This  hull  was 
covered  with  canvas  and  then  longitudinally  planked  with  2-in. 
plank.  The  dimensions  of  the  hull  are  40  ft.  over  all,  9  ft. 
beam  and  14  ft.  deep,  from  top  of  conning-tower  to  bottom  of 
hull  being  16  ft.  There  are  live  water-tight  compartments  2 
ft.  deep  between  the  deck  and  the  ballast  hold,  but  two  of  them 
can  be  used  for  oil  tanks  if  desired.  The  boat  is  self-contained, 
and  needs  no  shore  connections  to  drive  it.  The  driving  power 
is  in  duplicate,  an  electric  plant  and  a  steam  plant,  the  former 
for  running  under  water  and  the  latter  for  surface  propulsion, 
the  steam  plant  being  so  arranged  that  it  can  be  used  to  gen- 
erate electricity  for  charging  the  storage  batteries.  This  boat 
is  believed  to  have  the  largest  storage  battery  plant  in  the 
world.  It  consists  of  236  Woodward  cells  of  700  ampere  hours' 
capacity,  installed  by  Mr.  H.  H.  Humphrey,  of  Detroit.     They 


and  the  boat  answers  to  it  readily.  It  will  be  understood  by 
the  foregoing  description  that  such  a  boat  would  have  no  diffi- 
culty in  running  at  the  surface,  but  the  following  description  of 
a  descent  will  explain  its  submarine  capabilities.  The  boat  has 
about  75  tons  displacement,  the  hull  weighing  20  tons,  the  bal- 
last 30  tons,  the  storage  battery  cells  10  tons,  engine  and  boiler 
and  gearing  S  tons,  and  motor  3  tons,  leaving  4  tons  buoyancy. 
The  normal  draft  of  the  boat  leaves  about  2  ft.  of  the  crown  of 
the  hull  above  water.  The  pilot  and  electrical  engineer  enter 
through  a  man-hole  in  the  conning-tower,  and  the  cover  is 
drawn  over  and  fastened  when  the  boat  is  air-tight.  If  it  is 
considered  that  the  hull  contains  1.500  cub.  ft.  of  air,  a  suffi- 
cient supply  for  two  men  for  t8  hours,  the  possibility  of  suffoca- 
tion is  removed. 

The  pump  is  started  and  two  or  three  tons  of  water  pumped 
into  the  water  bottoms,  this  additional  weight  leaving  nothing 
of  the  boat  above  the  surface  except  the  top  of  the  hull  and  the 
conning-tower.  To  sink  directly  downward  the  wheels  are 
turned  perpendicular  to  the  shaft  and  the  motor  started.  The 
amount  of  spare   buoyancy  determines   the   amount  of  power 


THE   B.^KER  SUBM.\RINE   BOAT. 


are  divided  into  two  parts  and  are  worked  in  multiple.  The 
cells  are  connected  with  a  50-H.P.  Jenny  motor,  which  is  thrown 
in  gear  with  the  main  shaft  when  it  is  desired  to  sink  the  boat 
and  run  under  water.    The  steam  plant  consists  of  a  4i  X  5i  ft. 


S^ 


Roberts'  water-tube  boiler,  which  has  a  patent  telescopic  stack. 
This  stack  is  lowered  and  the  stack-hole  covered  when  fire  is 
not  required.  The  boiler  is  fed  by  a  Worthington  pump.  The 
7  X  7  in.  Willard  engine  can  be  thrown  in  gear  with  the  main 
shaft,  and  it  can  also  be  belted  to  the  motor,  which  is  turned 
into  a  dynamo  by  changing  brushes  and  reversing  the  connec- 
tions when  it  is  desired  to  re-charge  the  storage  battery. 

There  is  nothing  astonishing  about  this  means  of  propulsion, 
but  the  success  of  the  boat  lies  in  the  propeller  wheels,  the  ar- 
rangement, connection  and  manipulation  of  which  have  been 
patented  by  the  inventor.  There  are  two  24  in.  propeller 
wheels,  one  on  either  side,  connected  with  one  shaft  amid- 
ships. To  the  ends  of  the  shaft  are  attached  gear  wheels,  work- 
ing in  the  gear  attached  to  propellers,  which  are  turned  in  any 
position  by  means  of  a  sleeve  around  the  shaft.  This  sleeve  is 
connected  to  a  hand-wheel  with  chain  belting.  By  means  of 
this  hand-wheel  the  propellers  may  be  placed  in  any  position. 
The  propellers  are  protected  by  brackets  from  coming  in  con- 
tact  with  any  obstruction.     The   rudder  fits   close  to   the  hull 


necessary  to  sink  the  boat.  When  the  desired  depth  is  attained 
then  the  propeller  wheels  are  turned  at  an  angle  of  about  45°, 
and  the  boat  is  propelled  forward,  neither  rising  nor  sinking. 
To  ascend  to  the  surface  the  machinery  is  stopped,  and  the  re- 
serve buoyancy  causes  the  boat  to  rise.  Any  accident  that 
would  stop  the  machinery  would  also  cause  the  boat  to  ascend. 
The  storage  batteries  will  run  the  boat  three  hours  at  a  speed 
of  eight  miles  an  hour. 

This  boat  has  been  repealedly  worked  in  the  river  Rouge, 
near  Detroit,  both  on  and  under  the  surface,  in  water  from  15 
to  20  ft.  deep  ;  this  has  been  done  to  test  the  working  of  the 
machinery  and  become  familiar  wiih  the  action  of  the  boat. 

More  recently  a  test  was  made  in  the  Detroit  River  with  a 
depth  of  about  40  ft.,  a  strong  current  and  many  boats  passing, 
making  it  a  very  difficult  place  to  operate  such  a  craft. 

The  conning-tower  was  closed  over  the  two  occupants,  Mr. 
Baker  and  his  assistant,  at  1.50  P.M.,  and  remained  closed  until 
4.35,  in  all  2  hours  45  minutes,  in  which  time  no  unpleasant 
atmospheric  efffct  was  noticed.  When  the  ooat  was  opened  the 
air  seemed  as  fresh  and  invigorating  as  when  at  first  closed. 
During  this  trial  the  boat  was  repeatedly  submerged,  disappear- 
ing entirely  from  sight  and  leaving  no  disturbance  on  the  sur- 
face to  note  the  location  of  the  submerged  craft.  The  boat  re- 
tained its  even  keel  beneath  the  surface  and  answered  readily 
in  rising  and  lowering  to  the  requirements  of  the  pilot.  Alto- 
gether, the  tests  so  far  have  been  very  satisfactory  and  will  be 
continued  from  time  to  time  until  the  full  capacity  of  the  boat 
is  developed. 


Some  New  Machine  Tools. 


The  Philadelphia  shops  have  for  many  years  been  noted  for 
the  excellent  design  and  workmanship  of  their  machine  tools, 
and  examples  of  their  work  can  be  found  all  over  the  country. 
The  illustration  given  herewith  shows  a  new  tool  from  the  works 
of  Bement,  Miles  &  Company,  which  are  prominent  in  that 
citv  for  the  number  and  variety  of  the  tools  which  they  make. 

The  illustration  shows  a  double-wheel  lathe  which  will  take 
in  wheels  up  to  57  in.  in  diameter.  The  general  construc- 
tion will  be  readily  understood  from  the  engraving.     The  driv- 
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ing  cone  is  so  geared  as  to  give  eight  changes  of  speed  to  one 
face-plate  and  (our  to  the  other.  The  face-plates  can  be  driven 
together  or  separately,  and  at  the  same  or  different  speeds,  as 
desired.  The  feeds  are  variable  and  self-acting  at  all  angles  by 
an  overhead  rock  shaft,  actuated  by  slotted  cranks  at  the  end 
of  the  spindles.  Each  main  spindle  has  an  internal  sliding  spin- 
dle, with  sulhcieni  movement  beyond  the  face-plates  to  swing 
driving-wheels  on  a.\les  when  the  crank-pins  are 
in  place.  The  center  line  of  the  spindles  is  car- 
ried backward,  so  as  to  bring  the  cutting  strains 
on  the  greatest  diameters  within  the  area  of  the 
bed  ;  by  this  means  the  front  slides  are  elevated 
10  correspond  with  the  curvature  of  the  face-plates, 
increasing  the  strength  of  the  bed  where  it  is 
subject  to  the  greatest  strenglh.  By  this  also 
the  tool-rests  are  shoriencd.  and  are  therefore 
stiffer.  The  advantages  will  be  appreciated  by 
those  who  have  had  occasion  to  use  lathes  of  this 
class. 

These  tools  are,  it  is  hardly  necessary  to  say, 
made  and  finished  with  the  care  which  is  shown 
with  all  work  turned  out  from  these  shops. 


laid  in  cement  mortar  with  Jin.  joints.  The  material,  includ- 
ing blocks  of  granite  weighing  four  to  five  tons  each,  is  to  be 
distributed  on  the  wall  by  wire  rope  and  trolley. 

The  canon  has  bare  rock  walls  so  nearly  vertical  that  the 
dam  is  only  50  ft.  long  on  the  bottom  and  less  than  200  ft.  at 
the  height  of  125  ft.  The  thickness  of  the  dam  on  the  bottom 
is  over  ijo  (t.     It  has  a  slightly  arched  form  in  plan.     lis  total 


The  Arrowhead  Dam. 


In  a  pamphlet  recently  read  before  the  Engin- 
eers' Club  of  Cincinnati,  Colonel  Latham  Ander- 
son described  a  dam  about  to  be  built  by  the  Ar- 
rowhead Reservoir  Company  at  Little  Bear  Val- 
ley, Cal.  ;  the  object  is  to  stoie  the  waters  of  the 
Mohave  River  to  irrigate  a  large  district  near  San 
Bernardino. 

On  account  of  the  configuration  of  the  valleys 
very  short  dams  will  be  required,  extending  be- 
tween the  steep  rock  slopes  of  the  cafion,  on  either 
side.  The  granite  of  which  these  slopes  are  com- 
posed lorms  excellent  material  for  masonry,  but 
the  soil  in  the  neighborhood  does  not  afl'ord  ma- 
terial suitable  lor  puddle  ;  also,  on  account  of  the 
frequency  of  earthquakes  in  this  part  of  the  con- 
tinent, it  was  considered  unsafe  to  rely  on  a 
purely  masonry  dam. 

To  meet  all  the  conditions,  the  following  type 
of  dam  has  been  proposed  by  the  writer  :  The 
water  face  of  the  dam  to  have  a  face  of  masonry 
on  a  slope  of  i  to  i  of  a  uniform  thickness,  to  act 
as  a  retaining  wall  when  the  reservoir  is  empty. 
The  thickness  calculated  for  a  dam  150  ft.  high 
is  10  ft.  This  masonry  is  to  have  a  dry  backing 
2  ft.  thick,  with  the  joints  well  filled  with  cement 
mortar  3  or  4  in.  from  the  lower  face.  A  tile 
underdrain  is  e.xtended  along  the  bottom  of  this 
wall  with  outlets  under  and  across  the  dam,  and 
discharging  below  its  foot  atregular  in  tervals  of 
height.  The  dry  wall  thus  acts  as  a  drain  to  the 
masonry  above  it.  This  composite  wall  rests  upon 
an  earthen  dam.  Instead  of  being  spread  in 
layers  in  either  of  the  usual  methods,  the  earth, 
granite  bowlders  and  gravel  are  piped  into  place 
by  the  hydraulic  method.  The  wall  is  first  car- 
ried up  as  high  as  it  can  be  safely  built  on  this 
slope  without  support.  When  a  section  of  the 
wall  is  finished  to  this  height  the  earth  backing 
is  filled  in  to  within  a  few  inches  of  the  top  of 
the  wall.  Another  section  of  the  wall  is  then 
built  and  another  layer  of  earth  filling  piped  in  ; 
this  process  being  carried  on  to  as  high  a  level  as 
it  is  practicable  to  pipe  in  the  earth.  It  is  ex- 
pected to  be  possible  to  construct  the  dam  in  this 
manner  to  a  height  of  125  or  150  ft.,  above  which 
level  the  earth  filling  will  be  made  of  the  same 
material  as  below,  but  in  one  of  the  usual  man- 
ners, probably  with  wire  rope  and  trolleys.  The 
lower  slope  will  be  kept  in  shape  by  dry  stone 
facing  carried  up  as  the  piping  proceeds. 

With  water  convenient,  under  a  good  work- 
ing head,  the  earth  can  he  filled  in  at  from  .4  to  5 
cents  per  cubic   yard.     The  upper  poition,  to  be  ' 

filled  in   by  cable,  will  probably  cost  from   20  to 
25  cents. 

The  wall  is  to  be  of  concrete  filled  in  with  large  blocks  of 
granite,  the  joints  in  no  case  being  less  than  2  in.  thick.  The 
facing,  10  ft.  thick,  is  to  be  of  large  blocks  of  granite  rubble 


height  is  to  be  150  ft.  The  upper  25  ft.  traverses  a  long  granite 
ridge  after  leaving  the  canon.  The  plans,  it  is  understood,  are 
shortly  to  be  carried  out  and  the  dam  built. 
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THE     RAILROAD     AND 


[July    i8q2. 


Recent  Patents. 


MACHINE  FOR  PLANING  CIRCULAR  GUIDES  FOR  ENGINE  BEDS. 

The  engraving,  fig.  4,  represents  a  device  for  the  purpose 
described  in  the  title,  which  has  been  patented  by  Mt.  Herman 


HABERLIN'S   PLANER   FOR  CIRCULAR  GUIDES. 

Haberlin,  of  Akron,  O.     The  illustration   makes   the  construc- 
tion suflicienily  clear  without  any  further  description. 

RAILROAD  PUZZLE. 

The  "  new  and  useful  improvement  in  puzzles,"  illustrated 
by  fig.  6,  has  been  patented  by  Mr.  J.  C.  Jackson,  of  Gie»n- 
ville.  Pa. 

The  problem  presented  is  to  place  the  locomotive  and  cars  as 
shovvn,  run  the  locomotive  around  the  Y  1°  reverse  it,  and 
leave  the  cars  as  they  were  found — 3  at  /'',  2   at  B,  and  i  at  C. 

In  the  solution  of  the  problem  what  is  known  as  "  running 
switches"  are  not  allowed.     The  cars  can  only  be  pushed  or 


JACKSON'S  RAILROAD   PUZZLE. 

pulled  by  the  locomotive  Neither  can  but  one  car  or  the  loco- 
motive alone  be  upon  the  spur  D  at  one  lime.  Neither  can 
more  than  two  cars  or  the  locomotive  and  one  car  be  upon  the 
main  track  at  the  left  of  the  Y.  as  at  A',  at  one  lime.  The 
main  track  between  ihe  branches  of  the  Y  '^il'  hold  the  loco- 
motive and  one  car. 

The  inventor's  solution  of  his  puzzle  will  be  withheld  until 
the  August  number  of  the  Journal  appears. 


An  Electric  Freight  Railroad. — The  Farmington  &  Doe 
Run  Railroad  is  a  short  line  now  under  construction  from  De 
Lassus  Station,  on  ihe  Belmont  Branch  of  the  Si.  Louis.  Iron 
Mountain  &  Southern  to  ihe  town  of  Farmington,  Mo.  It  is 
4i  miles  long  and  is  laid  with  524b.  rails.  It  is  to  be  operated 
by  electricity,  both  passenger  and  freight  cars  being  furnished 
with  electric  motors. 


Manufactures. 


General  Notes. 


The  E.  p.  Allis  Company,  in  Milwaukee,  is  making  the  en- 
gine which  will  furnish  the  motive  power  for  nearly  all  the  ma- 
chinery at  the  Exposition.  This  engine  will  be  one  of  the 
largest  ever  built  ;  it  is  of  the  quadruple-expansion  type,  and  is 
e.Npected  to  work  up  to  about  3,500  H.P.  The  engine  will  con- 
stitute the  thief  part  of  the  Allis  Company's  exhibit. 

The  Chicago  Ship-building  Company  has  taken  a  contract 
for  a  large  steel  steamer  for  Buffalo  parlies.  The  vessel  is  to 
be  2S7  It.  long,  41  ft.  beam  and  24  ft.  6  in.  depth  of  hold.  The 
engine  will  be  built  by  Trout,  in  Buffalo  ;  it  will  be  a  triple-ex- 
pansion, with  cylinders  ig  in.,  33  in.  and  52  in.  in  diamettr 
and  45  in.  stroke. 

The  Wellman  Iron  &  Steel  Company  now  has  in  operation 
at  its  mills  in  Thurlow,  Pa.,  the  largest  plate  rolls  in  this  coun- 
try. The  mill  can  turn  out  plates  126  in.  in  diameter  and  70  ft. 
long.  The  rolls  are  132  in.  long,  the  top  and  bottom  rolls  being 
34i  in.  in  diameter  and  the  middle  roll  20  in.  The  engine 
driving  the  train  is  a  Wetherill  Corliss,  with  cylinder  40  X  60 
in.,  and  a  fly-wheel  25  ft.  in  diameter.  The  table  rollers  are 
driven  direct  by  a  double  horizontal  engine  made  by  the  Crane 
Company,  of  Chicago.  This  mill  has  many  improvements  ; 
it  was  designed  by  Mr.  S.  T.  Wellman  and  built  by  the  Gar- 
rison Foundry  Company,  of  Pittsburgh.  The  heating  furnaces 
were  also  designed  by  Mr.  Wellman. 

It  is  stated  that  the  stock  of  the  Pratt  &  Whitney  Company, 
of  Hartford,  Conn  ,  which  is  so  well  known  as  a  manufacturer 
of  too!s  and  of  gauges  and  other  instruments  of  precision,  has 
been  sold  to  an  English  syndicate.  The  capital  stock  is 
$600,000,  and  the  dividends  last  year  amounted  to  15  per  cent. 
Besides  its  regular  tool  business,  the  Company  has  contracts  for 
making  the  Hotchkiss  and  the  Gardner  rapid  fite  guns,  and  has 
made  a  great  deal  of  gun-making  machinery. 

A  LARGE  addition  is  being  erected  to  the  assembling  and 
erecting  shop  of  the  Westinghouse  Machine  Company,  in  Pitts- 
burgh. The  structure  is  of  brick,  50  X  265  ft.,  and  displaces 
the  old  erecting  shop  which  was  30  X  265  ft.,  and  in  which 
nearly  5,000  engines  were  built  and  tested.  The  new  shop  will 
be  30  ft.  high  inside  and  well  lighted  by  means  of  3,000  square 
feet  of  skylight,  and  will  be  equipped  with  two  lo-ion  power 
cranes.  Additional  boiler  capacity  of  250  HP  Babcock  &  Wil- 
cox boilers  is  being  erected  to  be  equipped  wiih  Roney  stokers. 
The  Company's  business  has  outgrown  ihe  old  capacity  and  the 
additions  are  undertaken  to  provide  for  an  increased  number 
and  larger  sizes,  designs  being  now  under  way  for  1,000  H.P. 
engines.  April  sales  of  Westinghouse  engines  amounted  to 
3,185  H.P.,  and  those  for  May  to  nearly  the  same  amount. 

The  Brown  &  Sharpe  Manufacturing  Company,  Providence, 
R.  I.,  has  recently  brought  out  a  new  milling  machine  for  heavy 
work,  which  is  called  No.  8.  This  machine  takes  up  a  floor 
space  of  1 14 J  X  68-}  in.,  and  weighs  about  5,000  lbs.  The  table 
is  heavy,  66  in.  long,  16  in.  wide,  having  a  working  surface  54 
in.  long  and  a  bearing  in  saddle  40  in.  in  lenglh.  It  has  three 
Tslots  running  the  entire  length  between  the  pans  at  end  of 
same.  It  may  be  lowered  19!  in.  below  the  center  of  spindle, 
and  has  an  automatic  feed  of  48  in.  and  an  adjustment  in  line 
with  spindle,  of  9}  in.  Milling  may  be  done  21  in.  from  face 
of  column,  and  cutters  16  in.  diameter  may  be  used.  The  cone 
has  three  steps  (the  largest  13I  in.  dianneter)  for  4j-in.  belt. 
The  back  gearing  is  Si  to  I,  thus  giving,  with  the  two  speeds 
provided  on  countershaft,  12  speeds  for  spindle.  The  feed 
cones  have  two  steps,  and  by  transposing  these  and  changing 
the  'eed  gears,  eight  changes  of  feed  from  0.02  in.  to  0,25  in. 
to  one  revolution  of  spindle  may  be  obtained  in  either  direc- 
tion. The  overhanging  arm  is  of  steel  4I  in.  diameter,  and 
may  be  rigidly  connected  to  the  knee  by  an  improved  arm 
brace,  which  is  readily  adjustable  and  has  a  bearing  lor  the 
outer  end  of  arbor,  thus  allowing  the  usual  arbor  support  to  be 
used  at  any  intermediate  point  near  the  cutter  to  counteract 
the  tendencv  of  the  arbor  to  spring  under  heavy  cuts.  The  vise 
has  jaws  7J  in.  wide,  i  J  in.  deep,  and  will  open  4.J  in.  The 
machine  is  adapted  for  a  wide  range  of  work. 

The  Union  Dry  Dock  Company,  Buffalo,  N.  Y. 
launched  the  steamer  Coiloriis  for  the  Anchor  Line, 
steamer's  dimensions  are  as  follows  :  Length  over  all,  290  ft.  ; 
lenglh  of  keel,  275  ft.  ;  beam,  40  ft.  ;  molded  depth,  26  ft.  Two 
steel  boilers  of  the  Scotch  type,  each  12  ft.  in  diameter  and  14 
ft.  long,  built  by  the  Lake  Erie  Boiler  Works  will  supply  power 
at   160  lbs.   pressure,   to   a   triple-expansion   engine   of   H.    G. 


recently 
The  new 
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Trout's  make,  with  cylinders  of  20J,  33  and  54  in.  in  diameter, 
with  45  in.  stroke.  II.  G.  Trout  also  ni.ide  the  propeller  wheel, 
which  is  i;}  ft.  in  diameter  with  17^  ft.  pitch.  The  Coiloiiis 
will  carry  3.000  tons  on  a  draft  of  15}  (t.,  and  is  expected  to 
make  13  miles  an  hour  with  a  full  load. 

The  American  Steam  Barge  Company  has.  it  is  understood, 
made  arrangements  with  an  English  company — William  John- 
ston .S:  Company.  Limited— for  the  building  of  "  whalcbacks" 
for  the  Atlantic  trade.  The  Cleveland  Murine  Ktvit7u  says  of 
this  arrangement  :  "  Capitalists  in  the  Barge  Company  here, 
chief  among  whom  are  John  D.  Rockefeller.  Colgate  Hoyt.  and 
Joseph  H.  Colby,  will,  of  course,  be  intetcsled  in  the  English 
company,  but  as  yet  the  plans  have 
not  matured  sulficienlly  to  warrant 
very  much  being  said  of  its  success. 
The  Johnston  Line  has  a  weekly 
boat  from  London  to  Boston,  and 
from  both  Liverpool  and  London  10 
Baltimore  the  service  is  also  weekly. 
Close  business  relations  with  the  Bal- 
timore ij'c  Ohio  Kailroad  is  a  feature 
of  the  Company's  success  in  this 
country.  Its  business  is  not  con- 
fined to  boats  running  from  Balti- 
more and  Boston,  but  extends  to  all 
principal  ports  in  Canada.  Nova 
Scotia,  and  New  Brunswick  and  to 
the  Black  Sea.  The  Company  is 
one  ot  the  leading  shipping  concerns 
in  England,  and  if  the  barges  can 
be  adapted  10  ocean  service,  the 
American  owners  of  the  patents 
have  undoubtedly  formed  a  sound 
connection  abroad.  It  is  inlended 
to  build  oil-tank  barges  of  the  whale 
back  type  for  the  Black  Sea  trade. 

"  Captain  Alexander  McDoiigall 
is  now  at  Evetett,  the  new  barge 
town  on  Puget  Sound,  where  two 
steamers  are  under  way.  It  is  very 
probable  that  marked  changes  will 
be  made  in  the  bows  of  the  steamers 
for  the  Pacific  Coast  trade,  as  it 
has  been  shown  in  the  case  of  the 
IVttmore  that  the  present  form  of 
bow  is  a  weak  part  of  the  vessel,  es- 
pecially when  running  light,  and  ad- 
ditional water  ballast  space  forward 
will  hardly  remedy  this  defect." 

The  annual  meeting  of  the  Consolidated  Car-Healing  Com- 
pany was  held  at  Albany,  N.  Y.,  June  6.  The  affairs  of  the 
Company  were  found  to  be  in  a  prosperous  condition,  with  ex- 
cellent outlook  for  future  business.  A  semiannual  dividend  of 
I.V  per  cent,  was  declared,  payable  August  15.  transfer  books  to 
close  August  I.  Vice-President  William  C.  Rice  reported  sales 
had  averaged  over  $t,ooo  for  every  working  day  of  past 
year.  This  included  product  of  Canadian  factory  at  Coaticook, 
P.  Q.  The  Sewall  steam  coupler  and  improved  (McEIroy) 
commingler  wire  reported  as  being  used  by  many  leading  rail- 
roads of  ihe  country,  having  a  mileage  of  45.071  miles  and 
11,204  passenger  cars.  During  the  year  16,471  of  these  couplers 
have  been  sold.  Officers  were  chosen  as  follows  :  President, 
Robert  C.  Pruyn,  Albany  ;  Vice-President  and  Treasurer,  Will- 
iam G.  Rice,  Albany  ;  Secretary,  Charles  J.  Peabody,  South 
Orange,  N.  J.  ;  General  Manager,  Daniel  D.  Sewall,  New 
York  ;  Mechanical  Superintendent,  James  F.  McElroy,  Al- 
bany :  Assistant  General  Manager,  James  H.  Sewall,  Chicago. 
The  following  is  the  Board  of  Directors  :  Robert  C.  Pruyn, 
William  G.  Rice,  Charles  J.  Peabody,  D.  D.  Sewall,  James  F. 
McEIroy,  James  H.  Sewall.  George  Westinghouse,  Jr.,  R.  C. 
Blackall,  H.  A.  Osgood.  Albion  Little.  Charles  Tracey,  C.  A. 
Jackson,  George  L.  Walker,  A.  S.  Hatch,  and  Anthony  N. 
Brady. 

After  the  election  a  visit  was  paid  to  the  large  new  factory  of 
the  Company  just  completed  in  Albany. 

The  Schenectady  Locomotive  Works  have  nearly  completed 
an  order  for  27  engines  for  the  Southern  Pacific  Company. 
All  of  these  are  two  cylinder  compounds  ;  seven  of  them  are 
len-wheel  engines  for  passenger  service,  and  the  other  20  are 
twelve-wheel  engines  for  freight  service  on  the  Mountain  Divi- 
sion. 

Thb  Cooke  Locomotive  Works,  Paterson,  N.  J.,  are  building 
six  passenger  engines  with  19  X  24  in.  cylinders  for  the  Dela- 
ware, Lackawanna  &  Western  ;  three  passenger  engines  with 
18  X  24  in.  cylinders  for  the  Evansville  is:  Terre  Haute  ;  one 


passenger  engine  with  18  X  24in.  cylinders  for  the  Lehigb  & 
Hudson.  They  have  just  completed  an  order  for  22  ten-wheel 
engines  with  19  X  24  in.  cylinders  for  the  Houston  &  Texas 
Central. 


A  Portable  Axle  Bearing  Press. 


TilK  cut  herewith  shows  a  new  style  of  press  inlended  to  be 
used  (or  lorcing  the  brasses  in  and  out  of  the  boxes  of  locomo- 
tive axle  bearings  and  similar  work.  The  operating  power  is  a 
20  Ion  base  style  hydraulic  jack  of  special  make,  mounted  in 
the  upper  platen,  wilh  the  cylinder  and  base  counterbalanced  ; 


and  as  the  operating  lever  in  a  regular  jack  would  be  too  h'gh 
for  convenient  manipulation,  a  special  jack  is  used  and  a  new 
device  is  attached  to  the  rods,  and  at  this  position  the  jack  is 
operated  the  same  as  it  would  be  at  the  jack  proper.  The  move- 
ment is  12  In.,  and  the  full  opening  between  the  lower  platen 
and  the  bars  is  regularly  iS  in.  The  lower  platen  is  made 
30  X  48  in.,  and  has  a  hole  4  in.  in  diameter  through  its  center 
for  forcing  work  through  it  when  the  plug  which  fills  it  is  re- 
moved. The  counterweight  is  so  situated  that  it  is  not  in  (he 
way,  and  is  held  in  place  when  moving  the  press  around  the 
shop.  The  truck  wheels  are  7  and  10  in.  in  diameter  by  3  in. 
face  in  the  press  shown,  but  any  size  of  platen,  height  or  power, 
can  be  made  to  order. 

Patents  have  been  applied  for  on  this  tool,  which  is  made  by 
the  firm  of  Watson  &  Stillman  in  New  York. 


Some  Uses  of  Graphite. 


A  CORKESI-ONDENT  of  the  American  Rfachinist  says  :  "  If  en- 
gineers, machinists  and  millwrights  in  general,  and  pipe-fitters 
in  particular,  knew  of  the  good  qualities  of  graphite,  I  dare  say 
there  would  be  ten  limes  the  demand  for  it.  Its  lubricating 
qualities  are  questioned  only  by  the  impractical  ;  and  ii  is  this 
quality  alone  that  sounds  its  key-note,  so  to  speak.  Let  me 
describe  a  few  of  what  I  consider  its  most  important  uses.  As 
above  stated,  its  primary  object  is  lubrication,  and  it  is  to  this 
fact  we  must  credit  good  pipe  joints  and  cool  bearings.  In 
making  pipe  cement  (or,  as  I  would  term  it,  pipe  smear)  it  is 
not  necessary  to  use  the  best  oil  or  grease,  as  it  is  the  graphite 
and  not  the  body  in  which  it  is  suspended  that  makes  the  mix- 
ture valuable  and  the  joint  perfect.  I  use  the  drippings  from 
line  shaft  bearings  caught  in  the  ordinary  way.  and  mix  it  with 
the  best  Ticonderoga  (lake  graphite,  so  that  it  can  be  applied 
wilh  an  ordinary  sash  tool. 

"  During  the  past  three  years  I  have  used  about  15  or  20 
pounds  of  dry  Ticonderoga  flake  graphite  for  pipe  joints,  cylin- 
der heads,  piston  rod  packing,  etc. 
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"  Bolts  smeared  with  graphite  mixed  as  above,  I  have  un- 
screwed after  having  been  in  the  dampest  places  (or  upward  of 
two  years  or  more,  proving  the  antirusting  qualities  of  graph- 
ite. To  cool  hot  bearings,  put  it  on  as  thick  as  it  will  mix 
with  oil. 

"  Almost  any  oil  or  grease  will  answer,  but  don't  use  poor 
graphite." 


A  New  Injector. 


The  drawings  given  herewith  show  a  new  pattern  of  injector 
introduced  by  the  Nathan  Manufacturing  Company  of  New 
York,  and  called  by  the  makers  the  "  Nathan"  injector.  It 
was  intended  to  be  an  improvement  on  both  the  lifting  and 


The  advantages  of  the  improvements  made  in  this  new  pat- 
tern of  injector  can  be  appreciated  from  a  careful  study  of  the 
engravings.  It  may  be  added  that  it  can  be  graded  50  per 
cent.,  making  it  suitable  for  light  as  well  as  for  heavy  work. 


A  New  Grate. 


The  drawings  herewith  show  a  form  of  grate  with  which 
very  good  results  have  been  obtained  in  stationary  boilers  ; 
fig.  I  shows  a  boiler  fitted  with  the  grate,  and  fig.  2  shows  a 
grate  ready  to  go  into  the  boiler.  The  illustrations  show  the 
construction  so  fully  that  little  description  is  needed. 

THE   NEW  "NATHAN' 
JECTOR. 


TO  BOILER 


Fic.   I. -FRONT    VIEW. 

non-lifting  instruments  now  in  use,  combining  the  best  quali- 
ties of  each.  It  is  a  self  contained  instrument,  comprising 
within  itself  the  steam  and  water  valves  necessary  for  stopping, 
starting  and  regulating,  and  on  a  locomotive  must  be  placed  so 
that  operating-rods  can  be  carried  into  the  cab. 

A  modified  type  is  also  made  with  detached  starting  and 
water  valves,  which  will  be  found  convenient  in  some  cases, 
although  the  other  type  is  considered  preferable. 

This  injector  must  be  placed  below  the  lowest  level  of  the 
water  in  the  tank,  so  that  the  water  will  flow  to  it,  but.  unlike 
other  injectors  so  placed,  it  is  provided  with  a  priming  jet,  and 
— this  being  a  particular  and  novel  feature,  protected  by  patent 
— the  overflow  is  placed  above  the  highest  water  level  in  the 
tank,  convenient  to  the  engineer  in  the  same  manner  as  in  a 
lifting  injector,  connecting  with  the  overflow  space  in  the  injec 
tor  body  by  means  of  a  single  piping,  which  can  be  applied 
and  located  in  any  convenient  manner. 


Fig.  2.— side   VIEW,   SHOWING   OVER- 
FLOW PIPE. 

It  will  be  seen  that  it  is  in  effect  a  combination  of  a  water- 
grate  with  a  shaking  grate,  the  object  being  to  combine  the 
advantages  of  both  forms.  The  water-tubes  run  longitudinally, 
connections  being  made  at  the  ends.  The  connections  be- 
tween the  grate  tubes  and  the  boiler  are  shown  in  fig.  i  ;  by 
these  a  constant  circulation  is  kept  up  through  the  water-tubes, 
which  are  thus  prevented  from  burning  out,  and  also  serve  as 
an  efficient  heater  for  the  feed-water.  The  shaking-bars  placed 
between  the  water-tubes  are  worked  by  the  levers  placed  in 
front  of  the  ash-pit,  and  serve  to  clean  the  fire.  When  they 
are  properly  used  a  good  fire  can  be  kept  up  with  but  little 
trouble,  even  with  inferior  coal. 

This  grate  has  been  under  the  test  of  actual  use  under  a 
number  of  stationary  boilers  for  a  considerable  time.  The 
results  have  been  very  favorable,  engineers  who  have  used  it 
reporting  that  it  works  very  well,  permitting  the  use  of  slack 
and  other  cheap  grades  of  coal  ;  less  labor  is  needed  to  keep 
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the  total  number  of  ordinates  taken,  multiply 
result  by  scale  of  spring  in  hundrtclths  as  scale 
16  =  o.ifj,  scale  32  —  0.32.  Multiply  result  by 
2  ;  answer  —  efTrctive  pressure  of  steam  on  pis- 
ton." 

These  cards  are  published  by  the  firm  of  Will- 
iamson &  Cassedy  in  Philadelphia. 


Baltimore  Notes. 


One  set  of  engineers  are  surveying  a  line  for 
the  lialtinioreiS:  Cumberland  Railroad  from  Cum- 
berland down  to  Hagerstown,  and  another  set 
has  started  from  Hagerstown  up  to  meet  them. 
They  are  running  what  is  called  the  water  line. 
The  interior  or  mountain  line  was  carefully  sur 
veyed  last  year,  and  it  is  believed  a  better  grade 
can  be  obtained  along  the  water  line.  The  new 
survey  will  probably  be  completed  early  in  July. 
President  T.  B.  Kennedy,  of  the  Cumberland 
Valley  Road,  which  runs  from  Winchester,  Va,, 
northeast  to  Ilarrisburg,  Pa.,  was  in  Baltimore 
yesterday  consulting  with  President  Davis,  of 
the  West  Virginia  Central  &  Pittsburgh  and  the 
Baltimore  &  Cumberland,  to  discuss  the  question 
of  making  conneciion  for  his  line  with  the  new 
road  at  Hagerstown. 

The  Baltimore  &  Ohio  Company  is  preparing 
for  extennive  improvements  on  Staten  Island  to 
facilitate  the  freight  business  that  will  center 
there.  The  improvements  that  have  just  begun 
will  take  two  or  three  years  to  complete,  and 
will  cost  about  ifi, 500,000.  The  developments 
in  contemplation  are  the  construction  of  new 
ferry  slips  and  stations  from  the  rapid  transit 
trains  running  along  the  north  and  south 
shores  from  St.  George.  An  immense  new 
freight  yard  is  to  be  established  capable  of 
accommodating  1,500  cars,  with  about  25 
tracks  running  into  it.  The  present  ferry 
slips  at  Si.  George  will  be  torn  down  to  be 
replaced  by  two  covered  freight  piers  500  ft. 
in  length.  The  piers  will  be  used  for  storing 
and  handling  freight.  The  docks  will  accom- 
modate the  largest  ocean  steamers,  and  ves- 
sels can  be  discharged  directly  into  the  cars. 
The  company  owns  a  large  water  front  on 
Staten  Island,  and  these  improvements  are 
but  the  beginning  of  extensive  facilities  that 
will  be  needed  to  meet  growing  demands. 

TllK  Cleveland  Ov  Western  Railroad,  which 
is  about  20  miles  long,  and  runs  from  Wor- 
cester to  Lodi,  on  the  Chicago  &  Akron 
Branch  of  the  Baltimore  &  Ohio,  has  passed 
into  the  ownership  of  the  Baltimore  &  Ohio. 


fires   clean  ;  no   repairs   are   needed,    and   there  is  little  or  no 
deposit  or  scale. 

The  advantages  claimed  will  be   readily  appreciated.     This 
grate  is  made  by  James  Reagan  &  Company,  of  Philadelphia. 


The  Allen  Indicator  Card. 


The  Universal  Automatic  Lubricator  Com- 
pany has  been  reorganized  under  the  name  of 
the  Automatic  Lubricator  Company  ;  the  othce  is  at  No.  18 
Broadway,  New  York,  and  Mr.  John  A.  Wyman  is  Superintend- 
ent. The  lubricator  pad  is  now  in  regular  use  on  all  the  loco- 
motives ol  the  New  York,  New  Haven  iS:  Hartford,  and  on  a 
number  of  other  railroads  ;  it  is  be:ng  tried  on  many  roads 
also. 


Thk  accompanying  diagram  shows  a  new  and 
very  convenient  indicator  card  for  the  use  of  en- 
gineers. The  diagram  is  reduced  in  size,  the 
card  being  actually  7i  X  4  in.;  the  illustration 
shows  so  well  the  method  of  use  that  but  little 
description  is  needed. 

The  card  is  made  to  take  the  place  of  the 
ordinary  plain  card,  and  is  provided  with  a  scale 
and  machine  divided  perpendicular  lines  or  or- 
dinates. The  scale  on  the  left-hand  side  of  the 
card  is  arranged  to  suit  any  pressure  spring,  and 
consequently  there  is  no  need  of  any  scales 
other  than  that  on  the  card. 

The  directions  for  working  are  ;  "  After  di- 
agram is  taken  on  card,  lake  all  perpendicular 
lines  or  ordinates  within  diagram.  Measure 
with  dividers  on  scale  and  place  result  oppo 
site  each   line,  as  shown   on   illustration.     Add 
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The  Stiles  Power  Punching  Presses. 


The  illustration  given  herewith  shows  a  group  of  the  Stiles 
punching  presses  of  six  different  sizes,  from  No.  5,  the  largest, 
down    to   No.  o,  the  smallest   made.     These   presses   are   now 


It  permits  a  rapid  and  very  accurate  adjustment,  and  transmits, 
the  pressure  entirely  through  solid  metal,  instead  of  throwing 
upon  screw  threads,  an  advantage  which  will  be  appreciated. 
The  graduation  on  the  face  enables  the  operator  to  keep  an 
exact  record  of  the  setting  of  the  dies. 

The  range  of  work  for  which  these  presses  are  adapted  covers 


STILES  POWER  PUNCHING  PRESSES. 


made  from  new 
introduced. 
The  eccentric 


patterns,  and  with  some  new  features  recently 
adjustment  used  will  be  understood  from  fig.  2. 


nearly  every  kind  of  blank-cutting,  punching,  perforating, 
forming  and  bending,  including  a  large  proportion  of  the  opera- 
tions needed  in  the  manufacture  of  articles  out  of  sheet  metal, 
which  now  form  such  an  important  part  of  the  work  on  many 
classes  of  machines. 

These  presses  are  made  by  the  E.  W.  Bliss  Company,  of 
Brooklyn,  N.  Y.,  and  have  met  with  much  favor,  a  large  num- 
ber being  in  use. 


PERSONALS. 


Georce  Bailey  has  been  appointed  Superintendent  of  Water 
Works  at  Albany,  N.  Y. 

L.  S.  Thorxe  has  been  appointed  General  Superintendent  of 
the  Texas  &  Pacific  Railroad. 

Major  S.  B.  Wathen  has  been  appointed  Resident  Engineer 
of  the  Texas  &  Pacific  Railroad 

P.  H.  Baermann  has  been  appointed  City  Engineer  of  Troy, 
N.  Y.,  in  place  of  C.  L.  Fuller,  resigned. 

R.  H.  Bethel,  formerly  of  New  York,  has  been  appointed 
Engineer  of  the  Chicago  Terminal  Commission. 

A.  W    GiBBs  has   resigned  his  position  as  Superintendent  of 
Motive  Power  of  the  Central  Railroad  of  Georgia. 
"^Thomas  C.  Clarke  is  the  Engineer  appointed  to  prepare  the 
plans  and  supervise  the  construction  of  the  new  bridge  over  the 
Harlem  River  at  Third  Avenue,  in  New  York  City. 

J.  J.  Anderson,  for  some  lime  past  in  charge  of  the  Macon 
shops,  has  been  appointed  General  Master  Mechanic  of  the 
Central  Railroad  of  Georgia,  with  office  in  Savannah. 

W.  H.  BuY.^N,  who  for  some  time  past  has  been  with  the 
Pond  Engineering  Company,  has  left  that  company  and  estab- 
lished an  office  of  his  own  in  the  Turner  Building  in  St.  Louis. 

M.  E.  Wallace,  for  some  time  past  Mechanical  Engineer  of 
the  Gould  Coupler  Company,  has  been  appointed  Chief  Drafts- 
man at  the  Aurora  shops  of  the  Chicago,  Burlington  &  yuincy 
Railroad, 
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C.  11.  Pr.ATT  has  been  appointed  General  Superintendent  of 
the  New  York,  New  Haven  &  Hartford  Railroad.  He  has 
been  for  some  time  General  Manager  of  the  Grand  Central  Sta 
tion  in  New  York. 

JiisKi'ii  H.  Fkanki.in.  late  Stallon-masler,  succeeds  Mr. 
C.  H.  PUtt  as  General  Mani|;er  of  the  Grand  Central  Sialiun 
in  New  York.  His  jurisdiction  includes  the  roail  to  Mott 
Haven  Junction  and  the  Molt  Haven  yards. 

Samuki.  Rka  has  heen  appointed  Assistant  to  the  President 
of  the  Pennsylvania  Railroad  Company,  lie  is  a  well  known 
civil  engineer,  and  has  been  at  dilforcnt  limes  connected  with 
the  Pennsylvania  itsell  and  with  other  important  lines.  For 
some  time  past  he  has  been  a  resident  of  Pittsburgh. 

Thomas  Uiii.niiARr,  who  has  for  a  number  of  years  been 
Superintendent  of  Motive  Power  of  the  Grazi-Tsaritzin  Rail- 
road in  Russia,  has  been  appointed  General  Manager  of  the 
great  Nevski  Works,  in  St  Petersburg,  which  manufacture 
locomotives  and  machinery  of  all  kinds.  Mr.  Uniuhart  is  well 
known  as  a  frequent  contributor  to  technical  journals  ;  he  has 
also  conducted  many  interesting  experiments  with  locomotives. 

On  account  of  the  development  of  his  private  practice  as 
Consulting  Bridge  Engineer,  J.  A.  L.  Wauuh.i.,  of  Kansas 
City,  Mo.,  has  resigned  the  western  agency  of  the  Phoeni.x 
Bridge  Company  and  the  Pha:nix  Iron  Company,  which  agen- 
cies he  has  held  since  January  i,  iSSy.  His  resignation  takes 
effect  July  i.  A.  C.  Stuks,  who  has  been  Mr.  Waddell's 
principal  assistant  for  four  years,  will  take  the  agencies  of  the 
two  companies,  with  headquarters  at  121  Laclede  Building,  St, 
Louis.  Mr.  Stiles  will  also  take  charge  of  a  branch  engineer- 
ing office  for  Mr.  Waddell,  whose  main  office  will  slil!  be  at 
Kansas  City. 

E.  M.  Heijk,  recently  Master  Mechanic  in  charge  of  the 
West  Milwaukee  shops  of  the  Chicago,  Milwaukee  i^  St.  Paul, 
has  been  appointed  Superintendent  of  the  new  Grant  Locomo- 
tive Works  in  Chicago.  He  has  an  e.xcellent  reputation  as  a 
shop  manager,  and  has  had  much  experience.  His  staff  in- 
cludes some  very  good  men  ;  among  them,  as  Chief  Draftsman, 
R.  Ryan,  recently  of  the  Chicago.  Burlington  &  yuincy  shops 
at  Aurora  ;  as  Foreman  of  the  machine  and  erecPng  shops, 
Pki'kr  AuNur,  who  was  in  the  old  Grant  Works  at  Paterson, 
and  who  is  a  most  capable  mechanic  and  foreman  ;  and  as 
Foreman  Blacksmith,  G.  Cask,  also  of  the  old  Paterson  shops, 
and  a  man  of  much  experience  in  his  department. 


OBITUARIES. 


L.  W.  TowNE,  who  died  in  Kansas  City,  Mo.,  May  14,  was 
at  one  t:me  an  engineer  on  the  Chicago,  Burlington  &  Quincy 
Railroad,  and  later  was  made  Master  Mechanic  of  the  yuincy 
Division  of  the  same  road.  In  1S66  he  was  appointed  Master 
Mechanic  of  the  Hannibal  &  St.  Joseph  Railroad,  and  after- 
ward became  Assistant  General  Superintendent.  He  was  later 
General  Superintendent  of  the  Atchison  &  Nebraska  Railroad, 
and  occupied  the  same  position  with  the  Kansas  City,  Fort 
Scott  &  Memphis  Railroad,  when  forced  to  retire  from  active 
service  through  continued  ill  health.  He  was  a  brother  of 
Mr.  A.  N.  Towne,  of  the  Southern  Pacific. 


Lewis  Morris  Ri!tiieri-urd,  who  died  at  his  residence  at 
Tranquility,  N.  J.,  May  30,  aifed  75  year;.,  was  one  of  a  class 
which  the  conditions  of  life  have  made  rare  in  this  country. 
Inheriting  a  sufficient  fortune  to  relieve  him  from  the  necessity 
of  working  for  a  support,  he  devoted  himself  entirely  to  scien- 
tific pursuits.  He  was  born  in  Morrisania,  N.  Y.,  and  studied 
law,  but  gave  up  that  profession  for  the  study  of  physical  sci- 
ence, especially  astronomy,  in  which  he  attained  considerable 
eminence.  He  was  a  leader  in  astronomical  photography  and 
spectral  analysis,  and  published  a  number  of  valuable  papers 
on  those  subjects.  He  devised  and  constructed  a  number  of 
improvements  in  telescopes,  and  about  1870  made  a  ruling  en- 
gine capable  of  cutting  17,000  lines  to  the  square  inch.  This 
has  never  been  surpassed,  except,  perhaps,  by  the  one  lately 
completed  by  Professor  Rowland  in  Baltimore. 


Sidney  Dillon,  who  died  in  New  York  June  8,  aged  80 
years,  was  born  in  Montgomery  County,  N.  Y.  His  parents 
were  poor,  and  at  10  years  of  age  he  began  work  as  a  water- 
t)oy  for  a  gang  of  laborers  on  the  old  Mohawk  it  Hudson 
Railroad.  Gradually  rising  as  he  grew  older,  and  accumulat- 
ing some  monev,  he  started  at  last  as  a  contractor  on  his  own 
account.  He  built  sections  of  the  Western,  now  the  Boston  & 
Albany,  the  Hartford.  Providence  cS:  Fishkill.  and  oth-r  roads 
in  New  England,  and  part  of  the  Central  Railroad  of  New  Jer- 
sey.    He  built  the  Fourth  Avenue  improvement  in  New  York, 


by  which  the  track  of  the  Harlem  Railroad  was  placed  either 
below  or  above  the  street  grades  from  Forty-second  Street  to 
the  Harlem  River.  His  most  extensive  work  was  on  the  Union 
Pacific  Railroad,  a  large  part  of  which  he  built.  He  owned  a 
large  interest  in  the  stock  of  the  company,  and  was  its  Presi- 
dent for  a  number  of  years. 

Of  late  years  .Mr.  Dillon  had  retired  from  the  construction 
business,  although  he  had  been  actively  engaged  in  the  manage- 
ment of  railroad  properties  in  which  he  was  an  owner.  He  had 
generally  been  allied  with  the  Gould  interest  in  the  Union 
Pacific  and  other  roads.  He  leaves  a  large  fortune,  chiefly  in- 
vested in  railroad  securities. 


PROCEEDINGS  OF   SOCIETIES. 


American  Society  of  Civil  Engineers. — At  the  regular 
meeting  in  New  York,  June  i,  a  paper  by  Mr.  H.  H.  (Juimby 
on  Wind  Bracing  in  High  Buildings  was  read  and  discussed  at 
some  length. 

A  paper  by  Professor  A.  J.  Du  Bois  on  a  New  Formula  for 
Strength  of  Columns  was  read  and  discussion  postponed. 

The  following  elections  were  announced  : 

Miinbtrs  :  Jean  Pierre  Ferriere.  Blida,  Algeria;  William  L. 
Marshall,  U.  S.  Engs.,  Chicago,  III.;  Robert  K.  Martin,  Balti- 
more ;  David  A.  Poyrior,  Dallas,  Tex.;  Charles  Walker  Ray- 
mond, U.  S.  Engs.,  Philadelphia  ;  Horace  See,  New  York  ; 
Charles  Edwin   \Vells,  Chicago. 

Associali'  Members :  Julius  Baier,  St.  Louis  ;  Griffith  M. 
Eldridge,  Amei icus,  Ga. ;  Harry  Hardy,  Tabasco,  Mex. ;  August 
Mayer,  Los  Angeles,  Cal.;  John  Van  Wicheren  Reynders, 
Steelton,  Pa.;  Elmer  Wayland  Ross,  Providence,  R.  I.;  Louis 
L.  Tribus,  New  York. 

Associa/e  :  George  Hetvey  Ely,  Cleveland,  O. 

Juniors:  George  T.  Barnsley,  Dingess,  W.  Va.;  Shirley 
Carter,  Baltimore;  James  H.  Edwards,  East  Berlin,  Conn.; 
Charles  H.  Jewett,  Julius  \.  Ludwig,  New  York  ;  Robert  E. 
Neumeyer,  Bethlehem,  Pa.;  William  H.  Penn,  New  Britain, 
Conn.;  Gabriel  C.  Tuthill,  Detroit,  Mich. 


The  annual  convention,  at  Old  Point  Comfort,  Va.,  began 
June  3,  a  large  number  of  members  being  present.  Those  at- 
tending from  New  York  and  the  East  generally  reached  the 
place  of  meeting  by  a  special  train,  which  left  New  York  on  the 
previous  day.  running  by  way  of  Wilmington  and  Cape  Charles. 
On  the  first  day  three  sessions  were  held,  which  were  generally 
devoted  to  the  reading  and  discussion  of  papers.  At  the  even- 
ing session,  President  Cohen  delivered  his  annual  address. 
This  was  chiefly  historical,  beginning  with  the  early  history  and 
conditions  of  the  city  of  Baltimore  which  led  up  to  the  building 
of  the  Baltimore  &  Ohio  Railroad,  in  which  Mr.  Cohen  did  his 
part. 

Thursday,  the  second  day  of  the  convention,  was  spent  in 
excursions,  members  being  taken  by  steamboat  to  Norlolk  to 
the  Navy  Yard,  and  thence  by  rail  to  Virginia  Beach,  returning 
in  the  evening. 

On  the  third  day  morning  and  evening  sessions  were  held, 
the  morning  one  being  a  business  meeting.  In  the  afternoon 
members  visited  Fortress  Monroe,  where  a  special  artillery 
practice  was  given  for  their  benefit,  and  the  work  in  progress 
on  the  fort  in  charge  of  the  Corps  ol  Engineers  was  inspected. 

Saturday  was  chiefly  taken  up  by  a  visit  to  the  great  yards  of 
the  Newport  News  .Ship  Building  Company.  In  the  evening 
the  usual  annual  banquet  took  place,  at  wflich  most  of  the  mem- 
bers attending  the  convention  were  present,  and  a  number  of 
speeches  were  made. 

On  Monday,  the  last  day  of  the  Convention,  a  final  session 
was  held  for  reading  of  papers  and  discussions,  and  the  conven- 
tion adjourned. 

While  a  number  of  interesting  papers  were  presented  at  this 
convention  and  there  were  some  excellent  discussions,  no  action 
of  special  importance  was  taken.  There  were  some  discussions 
over  the  new  rules  adopted  by  the  Board  of  Directors  concern- 
ing the  publication  of  papers  in  advance  of  their  appearance  in 
the  Transactions,  but  no  decisive  action  was  taken,  the  matter 
being  practically  left  to  the  discretion  of  the  Board. 


New  England  Water-Works  Association. — The  annual 
meeting  was  held  in  Holyoke,  Mass.,  beginning  June  8.  An 
address  of  welcome  was  made  by  the  Mayor  of  the  city. 

.■\fier  some  new  members  had  been  admitted.  President 
Holden  gave  an  address.  He  said  the  Association  has  been  in 
existence  ten  years,  and  when  it  was  formed  in  Young's  Hotel, 
at  Boston,  >her  were  but  25  members.  Now  th--re  are  391. 
The  treasury  has  a  balance  of  ;f;i()oS,  and  affairs  are  in  a  pros- 
perous condition.     The  members  should  educate  themselves  in 
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regard  to  the  varying  and  increasing  problems  of  water  sup- 
plies. The  manner  in  which  disease  germs  are  carried  in  flow 
ing  streams  is  just  being  understood.  The  members  may  not 
be  sufficiently  versed  in  chemistry  to  enable  them  to  decide 
some  matters  of  importance,  but  they  can  be  educated  to  be 
able  to  handle  many  of  them.  A  permanent  location  is  needed 
for  the  Association,  and  a  place  where  the  Secretary  can  com- 
pile the  records  and  keep  them  for  future  reference.  There 
are  325  water-works  in  New  England,  and  102  are  represented 
in  the  Association. 

Papers  were  read  on  the  Ellis  System  of  Fire  Protection  ;  on 
Coating  Cast-Iron  Pipe  ;  on  Detecting  Waste,  and  on  the 
Water-Works  of  Franklin,  N.  H. 

On  the  second  day  two  sessions  were  held,  at  which  papers 
were  read  on  the  Cambridge  Syphon  ;  on  an  Experiment  which 
Failed  ;  on  Aeration  of  Water  ;  on  the  Venturi  Water  Meier  ; 
on  Cleaning  Water  Mains  ;  and  on  Land  Filtration.  There 
were  discussions  on  several  of  these  papers. 

It  was  decided  to  hold  the  next  yearly  convention  at  Middle- 
boro,  Mass.  The  following  officers  were  elected  :  President, 
George  F.  Chace,  Taunton.  Mass.  ;  Vice-Presidents,  George 
E.  Batchelder,  Worcester.  Mass.  ;  F.  P.  Webster,  Lakeport, 
N.  H.  ;  J.  L.  Congdon,  East  Greenwich,  R.  I.  ;  J.  A.  Butler, 
Portland,  Conn.  ;  F.  H.  Crandall,  Burlington,  Vt.  ;  W.  E. 
McAllister,  Calais,  Me.  ;  Secretary,  R.  C.  P.  Coggeshall,  New 
Bedford,  Mass.  ;  Editors,  Dexter  Brackett,  W.  H.  Richards  ; 
Executive  Committee,  F.  E.  Hall,  J.  E.  Tenney  and  George  A. 
Stacy  ;  Finance  Committee,  F.  H.  Andrews,  A.  R,  Hathaway 
and  J.  L.  Harrington. 

Between  the  sessions  and  after  the  adjournment  the  members 
made  visits  to  the  water  power  and  other  points  of  interest  in 
Holyoke  and  the  neighborhood. 


Franklin  Institute. — At  the  regular  meeting,  in  Philadelphia, 
May  18,  Mr.  W.  G.  Collins  read  a  paper  on  the  Aerated  Fuel 
System  of  burning  petroleum  ;  Mr.  C.  J.  Hexamer  read  a 
paper  on  the  proper  methods  of  constructing  Public  Buildings, 
with  reference  to  security  against  fire  ;  Mr.  W.  N.  Jennings 
exhibited  a  number  of  lightning  photographs,  and  described  his 
process  of  taking  them. 

The  Committee  on  Science  and  the  Arts  on  June  i  adopted  a 
report  recommending  the  grant  of  the  Elliott  Cresson  Medal  to 
Lieutenant  Bradley  A.  Fiske,  U.  S.  N.,  for  his  invention  of  a 
range  and  position  finder  for  naval  and  other  service. 


At  the  regular  meeting,  June  4,  it  was  announced  that  at 
the  last  meeting  of  the  Board  of  Directors,  held  May  31,  Pro- 
fessor L.  F.  Rondinella  was  appointed  Secretary  of  the  Club, 
for  the  unexpired  term  of  Mr.  John  C.  Trautwine,  Jr.,  resigned. 

No  paper  was  presented,  but  there  were  discussions  on  the 
Location  of  the  New  Mint  ;  on  Shearing  of  Iron  and  Steel,  and 
on  the  proper  proportions  of  Valve-area  to  Cylinder-area  in 
high-pressure  pumps.  Nearly  all  the  members  present  joined 
in  these,  and  some  interesting  facts  were  brought  out. 


Engineers'  Club  of  Philadelphia. — At  the  meeting  of  May  7 
the  discussion  of  the  trolley  system  for  running  electric  cars 
was  continued.  Papers  were  read  by  Messrs.  Carl  Hering  and 
C.  H.  Roney,  and  the  verbal  discussion  was  carried  on  by 
Messrs.  Hering,  Salom,  Ford,  Smith  and  others,  some  interest- 
ing statements  being  given. 


At  the  meeting  of  May  21  the  resignation  of  Mr.  John  C. 
Trautwine,  Jr.,  as  Secretary  was  accepted,  with  expressions  of 
regret. 

The  tellers  reported  the  following  gentlemen  elected  mem- 
bers : 

Active  :  Edward  H.  Jenkins,  B.  Antrim  Haldeman,  Will- 
iam G.  Hartranft  and  Clement  B.  Webster. 

Associate  :  J.  Walter  Douglas. 

The  Secretary  read  a  description  of  blue  prints  submitted  by 
Mr.  C.  S.  Sims,  Jr.,  and  exhibited,  descriptive  of  designs  for 
an  Aerial  Watch-box  for  railroads. 

Mr.  Telle  Henry  Miiller  read  a  paper  upon  Evaporation  by 
Multiple  Effect.  The  paper  was  illustrated  by  a  number  of  blue 
prints,  representing  different  forms  of  multipleefifect  evapo- 
rators. 

This  paper  was  discussed  by  Messrs.  Miiller,  Morris,  Falk- 
man  and  others,  who  gave  some  experiences  with  refrigerating 
machinery. 


Engineers'  Society  of  Western  Pennsylvania.— At  the 
regular  meeting  of  the  Society  in  Pittsburgh,  May  17,  Mr.  John 
W.  Seaver  read  a  paper  on  Iron  Mill  Buildings,  the  object 
being  to  give  a  brief  description  of  some  of  the  most  important 


points  in  the  construction  of  Mill  Buildings  in  such  a  way  as 
to  enable  a  party  who  contemplates  the  erection  of  a  building 
to  decide  upon  what  will  give  him  the  most  satisfactory  return 
for  his  money,  and  to  compare  the  merits  of  the  various  plans 
and  proposals  that  may  be  submitted  for  his  consideration. 

In  the  paper  as  read  before  the  Society  there  followed  a  com- 
plete enumeration  of  the  various  points  in  the  design  of  a  build- 
ing and  a  specification  of  loads  to  be  allowed,  for  quality  of 
material  required,  unit  strains  for  members,  etc. 


At  the  regular  meeting  of  the  Chemical  Section  on  May  24, 
the  following  officers  were  chosen  :  Chairman,  John  W.  Lang- 
ley  ;  Vice-Chairman,  Dr.  Charles  B.  Dudley  ;  Secretary.  James 
O.  Handy  ;  Representatives  on  Board  of  Directors,  James  M. 
Camp  and  George  Marsh. 

The  Committee  on  Handy's  Phosphorus  Method  reported 
that  it  would  be  necessary  to  modify  the  procedure  in  analyzing 
ferromanganese  and  speigel,  as  the  phosphorus  and  carbon  in 
these  materials  resisted  oxidation  by  permanganate  solution, 
and  evaporation  to  hard  dryness  gave  complete  oxidation. 

A  paper  was  read  by  Mr.  C.  P.  Van  Gundy  on  Manganese 
Estimation  in  Iron  and  Steel  by  Textor's  Method,  Modified. 
His  results  showed  that  the  method  with  slight  modification 
gave  accurate  results  through  a  very  wide  range  of  manganese 
percentage.  The  paper  was  discussed  by  Messrs.  Langley, 
Handy,  Johnston,  Van  Gundy  and  Carnahan. 

Chairman  Langley  then  described  a  new  method  of  estimating 
Copper  in  Iron  or  Steel. 

Mr.  Handy  spoke  of  difficulties  encountered  in  estimating 
the  percentage  of  Tin  in  Tin-plate,  and  described  how  it  had 
been  successfully  done. 


Alabama  Scientific  Society. — At  the  annual  meeting  in 
Birmingham,  Ala.,  May  18,  it  was  decided  to  hold  the  next 
meeting  at  Birmingham  in  November. 

Dr.  William  B.  Phillips  read  a  paper  on  the  Composition  of 
Alabama  Cokes,  which  was  discussed  at  some  length. 

The  following  officers  were  elected  for  the  ensuing  year  : 
President,  C.  A.  Meissner,  Birmingham  ;  Vice-President.  T.  H. 
Aldrich,  Blocton  ;  Secretary,  Dr.  Eugene  A.  Smith,  Tusca- 
loosa. 


Engineers'  Club  of  Cincinnati. — At  the  May  meeting  of 
the  Club  three  new  members  were  elected,  and  one  application 
for  membership  was  received. 

In  place  of  the  usual  paper  on  some  engineering  topic,  Mr. 
E.  J.  Carpenter,  of  the  United  States  Engineer  Department, 
entertained  the  members  and  their  ladies  with  a  lecture,  illus- 
trated with  lantern  pictures,  on  the  subject  "  Photography  as  an 
Aid  to  Engineering."  The  lecture  dealt  principally  with  the 
work  performed  by  the  dredging  fleet  on  the  Ohio  River,  of 
which  Mr.  Carpenter  is  in  charge.  The  balance  of  the  evening 
was  spent  in  the  discussion  of  a  light  repast  and  in  general 
sociability,  and  the  whole  proved  an  agreeable  diversion  from 
the  usual  programme. 


Engineers'  Clubs  of  St.  Paul  and  Minneapolis. — A  joint 
meeting  was  held  in  St.  Paul,  Minn.,  May  21.  Before  the 
meeting  the  members  inspected  the  new  bridge  shops  and  foun- 
dry of  the  Gillett-Herzog  Manufacturing  Company,  of  Minne- 
apolis. At  the  meeting  Mr.  Wilson,  of  the  St.  Paul  Society, 
read  a  paper  on  Tunnels  in  St.  Paul  and  Vicinity,  which  was 
followed  by  some  discussion. 


Technical  Society  of  the  Pacific  Coast.— At  the  regular 
May  meeting  in  San  Francisco  the  following  members  were 
elected:  William  H.  Davenport,  Visalia,  Cal. ;  W.  O.  Secor, 
Albuquerque,  N.  M.;  Robert  Hall,  M.  M.  O'Shaughnessy, 
Alexander  Watson,  San  Francisco. 

The  main  proceeding  of  (he  evening  was  a  lecture  on  Silver 
and  its  True  Place  in  Circulation,  by  Mr.  J.  W.  Treadwell. 
This  included  a  review  of  the  circulations  of  the  various  nations 
of  the  world. 


At  the  June  meeting  Mr.  Marsden  Mansen  read  an  interesting 
paper  on  the  Circulation  of  the  Atmosphere  of  the  Planets. 


Engineers'  Club  of  St.  Louis.— At  the  regular  meeting. 
May  iS,  a  paper  on  Maximum  Stresses  in  Drawbridges,  by 
Professor  M.  A.  Howe,  was  read,  and  was  subsequently  dis- 
cussed. 

Professor  Johnson  exhibited  an  apparatus  designed  by  him 
and  constructed  by  Maher  t^  Company,  St.  Louis,  for  measur- 
ing the  elongation  or  compression  of  test  specimens  while 
under  stress.     It  consists  of  two  collars  fastened  to  the  speci- 
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men  by  set  screws,  each  carrying  a  graduatecl  circle  tour  inches 
in  diameter,  over  the  (ace  of  wliich  moves  a  balanced  pointer. 
This  pointer  carries  a  small  vernier  and  is  attached  to  a  spindle, 
in  which  is  a  friction  roller  measuring  exactly  one-half  inch  in 
circumference.  The  roller  on  one  spindle  is  operated  by  an 
arm  which  is  attached,  to  the  other  collar,  these  arms  being 
mounted  symmetrically  on  opposite  sides  of  the  specimen. 
The  apparatus  reads  with  exactness  to  the  nearest  one  ten  thou 
sandth  of  an  inch,  and  registers  elongations  beyond  the  elastic 
limit  as  readily  as  it  does  those  below  that  limit.  Its  operation 
is  very  satisfactory. 


At  the  regular  meeting,  June  i,  the  usual  routine  business 
was  transacted  and  subscriptions  to  the  leading  engineering 
papers  ordered. 

Mr.  Flad  presented  some  diagrams  showing  loss  of  head  for 
the  flow  of  gases  through  pipes  of  varying  diameters  and  for 
varying  velocities.  Discussion  followed  by  Messrs.  Wheeler, 
Colby,  Flad  and  Love. 

Mr.  Ockerson  exhibited  blue  print  diagrams  showing  the 
efTects  of  erosion  on  the  Mississippi  River  banks,  from  Cairo  to 
Donaldsonville,  from  i'^77,  iSS3to  iS(j2.  The  diagrams  showed 
graphically  the  annual  amount  of  caving  per  mile  of  river  con 
sidered  in  sections  of  to  miles.  Discussion  followed  by  Messrs. 
Colby,  Wheeler,  Flad  and  Crosby. 


NOTES  AND  NEWS. 


A  Large  Plate  Girder  Bridge. — The  Boston  Bridge  Works 
at  Cambridge,  Mass.,  recently  shipped  two  heavy  steel  plate 
girders,  to  be  placed  over  Southbridge  Street,  Worcester,  for 
the  Providence  &  Worcester  Division  of  the  New  York,  Provi- 
dence &  Boston   Railroad. 

The  two  girders,  each  ys  ft.  81  in.  long,  were  put  together  in 
the  shop  and  shipped  in  single  pieces. 

Each  girder  is  i)  ft.  deep,  too  wide  to  safely  lie  flat  on  a  car. 
They  were  therefore  loaded  on  edge,  each  on  three  long  flat 
cars.      Each  girder  weighs  57,715  lbs. 

The  bridge  structure  will  be  17.4  ft.  wide,  and  will  be  sup- 
ported by  these  two  girders,  resting  on  stone  abutments. 

An  interesting  feature  in  the  construction  of  this  bridge  is  its 
floor  plan.  The  foundation  is  a  series  of  steel  V-shaped 
troughs,  side  by  side,  lying  transversely  to  the  tracks  and  rest- 
ing in  sockets  riveted  to  the  girders.  The  troughs  are  bent  at 
right  angles  and  are  about  18  in.  deep. 

These  are  to  be  fdled  with  cement  or  concrete,  and  over  this 
will  be  placed  the  material  of  an  ordinary  roadbed.  The  result 
is  a  thorough  protection  of  the  bridge  floor  from  fire  or  storm, 
the  deadening  of  sound,  and  the  making  of  a  tight  and  solid 
floor. 

Petroleum  Burning  in  Russia. — A  number  of  locomotives 
on  the  St.  Petersburg-Moscow  and  the  St.  Petersburg-Warsaw 
lines,  in  Russia,  are  now  being  prepared  to  burn  petroleum. 
Experience  with  oil-burners  on  the  Southwestern  Railroad  has 
shown  that  oil  can  be  supplied  at  a  cheaper  rate  than  coal  to 
almost  any  of  the  Russian  lines,  except,  perhaps,  those  in  the 
Baltic  provinces. 

Lengthening  a  Stand-Pipe. — Owing  to  the  steady  growth 
of  Mi.  Vernon,  N.  Y.,  it  became  necessary,  in  order  to  obtain 
greater  pressure  for  elevated  points,  to  enlarge  the  stand  pipe. 
The  old  affair  was  originally  100  ft.  high,  20  ft.  in  diameter, 
and  weighed  about  75  tons.  It  was  built  of  5-ft.  plates,  double 
riveted  vertical  seams,  and  had  a  capacity  of  about  235,000 
gallons.  To  increase  the  pressure  the  stand-pipe  was  raised  25 
ft.  with  handjacks  and  blocked.  The  extension  of  25  ft.  was 
made  of  tank  iron,  12^  ft.  of  §-in.  and  I2i  ft.  of  ,'',.  in.  iron, 
having  a  tensile  strain  of  50,000  lbs.  per  sq.  in.  of  section. 

The  present  height  of  the  stand  pipe  is  125  ft.  ;  diameter,  20 
ft.,  with  capacity  of  about  300.000  gallons.  The  stand-pipe  was 
raised  in  thirteen  days.  The  placing  of  the  extension  and  con- 
necting force  main  took  nearly  thirty  days.  The  cost  of  the 
entire  work  was  about  5^5000.  Isaac  A.  Blair  &  Company,  of 
Boston,  did  the  raising,  and  the  iron  work  was  done  by  the 
Cunningham  Iron  Works  of  South  Boston. — Fire  anJ  Water. 

An  Old-Time  Sound  Boat.  — Our  marine  contemporary.  Sea- 
hoaril,  is  publishing  a  very  interesting  series  of  articles  on  the 
old-time  steamboats  of  Long  Island  Sound.  From  one  of  these 
we  take  the  accompanying  illustration  of  the  CluDueUor  Living- 
ston, which  was  built  in  1815.  The  history  of  this  boat  is  given 
by  SeaboarJ  as  follows  : 

"  She  was  designed  by  Sloudinger,  and  was  two  years  build- 
ing ;  when  finished  she  was  the  most  elegant  steam  vessel  in 


the  world  — the  I'liritnn  of  the  steamboats  of  that  day.  Her 
hull  was  built  by  Henry  Eckford,  and  the  joiner-work  executed 
under  the  direction  of  David  Cook.  Her  engine  and  boiler 
were  constructed  by  James  P.  Allaire.  Her  boiler  was  of  cop- 
per, but  on  a  new  model,  having  a  large  cylindrical  flue,  with 
two  s-nall  return  flues  .and  a  false  front.  She  was  the  first  boat 
having  a  cabin  on  the  main  deck,  with  a  promenade  abo"e. 
She  cost,  complete,  $110,000. 

"  The  /■iviiii;ston  made  her  trial  trip  on  Saturday,  March  2r), 
1817,  going  to  Neivburg,  a  distance  of  60  miles,  which,  accord- 
ing to  those  on  board,  '  was  accomplished  in  a  few  minutes  less 
than  nine  hours,  of  which  time  the  tide  was  in  her  favor  only 
three  hours.  In  returning,  the  same  distance  was  run  in  8 
hours  and  15  minutes,  the  greater  part  of  the  time  against  a 
flood  tide  and  south  wind.'  It  was  expected  that  she  would  go 
to  Albany  in  about  20  hours,  and  she  did  a  number  of  times. 
Her  fastest  run  that  year  to  Albany  was  on  December  5,  when 
she  went  up  in  18  hours. 

"  The  Livingston  continued  on  the  Hudson  until  March, 
1828,  when  she  was  placed  on  the  New  York  &  Providence  line 
as  an  opposition   boat,  with  Captain  Cogg'shall  in  command. 


THE   "CHANCELLOR    LIVINGSTON,"   .8j3. 

She  had  been  rebuilt  during  the  winter  previous,  and  now  ap- 
peared with  three  boilers  and  three  smoke  slacks,  as  is  shown 
in  the  illustration.  The  other  steamers  running  between  ihe 
two  places  were  the  Fulton,  Connecticut  and  ITas/iington.  The 
steamboat  Long-  Branch  was  placed  on  the  same  route  later  in 
the  season,  and  a  new  boat,  the  Ben  Franklin,  appeared  in 
September  that  year.  The  latter  was  said  to  be  the  best  boat 
on  the  Sound,  but  it  was  claimed  that  the  Livingston  was  the 
fastest.  The  Livingston  continued  to  run  for  a  number  of 
years.  She  became  a  great  favorite,  and  the  superb  meals  that 
were  always  to  be  had  on  this  boat  added  not  a  little  to  her 
popularity.  She  ran  independently  during  1831-32,  keeping 
the  fare  down,  and  the  steamers  President,  Connecticut,  Provi- 
dence, Franklin,  and  Boston  were  on  the  other  lines.  In  1834 
the  Livingston  went  to  Boston,  where  she  struck  a  rock  in  ihe 
harbor  and  sunk.  She  was  raised  again  and  placed  on  the  Bos- 
ton &  Portland  line,  where  she  ran  for  a  number  of  years. 
Her  hull  having  been  condemned,  it  was  broken  up  and  her  en- 
gine put  into  the  new  steamboat  Port/and." 

The  Hawarden  Bridge. — A  paper  recently  presented  be- 
fore the  British  Institution  of  Civil  Engineers  by  Mr.  Francis 
Fox  gives  a  description  of  the  Hawarden  Bridge  over  the  River 
Dee,  built  under  his  charge,  which  has  the  longest  clear  open- 
ing of  draw  span  in  England. 

The  bridge  consisti  of  two  fixed  spans  of  120  ft.  each,  and  of 
one  swing  poition,  2S7  ft.  in  length  over  all,  which  gives  two 
unequal  openings,  the  largest  of  which,  being  for  the  naviga 
tion,  is  140  ft.  clear  span,  while  the  tail  end  of  the  girder  gives 
a  clear  span  of  87  ft.  The  bridge  carries  a  double  line  of  rail- 
road, with  a  footpath,  4  ft.  in  width,  supported  on  cantilevers 
outside  the  main  girders. 

The  piers  are  founded  on  brick  wells,  a  system  much  used  in 
India,  the  brick  columns  or  wells  built  in  iron  caissons  sunk  in 
the  bottom  of  the  river,  which  is  of  soft,  shifting  sand. 

The  swing  bridge  consists  of  two  main  girders,  constructed 
of  mild  steel,  each  having  a  total  length  of  284I  ft.,  and  a  totkl 
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depth  of  32  ft.  at  the  pivot,  and  gJ  ft.  at  the  ends.  The  pivot 
is  116J  ft.  from  the  tail  end,  and  ibSJ  ft.  from  the  fore  end  of 
the  girder.  The  girders  are  27*  ft.  apart,  center  to  center  ; 
and  ihe  clear  width  inside  is  25  It.  2  in.  The  girders  are  lattice, 
divided  into  panels,  17  ft.  wide,  wilh  single,  triangulaied,  ver- 
tical and  diagonal  members,  except  over  the  pivot  where  the 
members  cross  each  other.  The  top  booms  are  curved  and 
bow-shaped,  and  the  bottom  booms  are  horizontal.  The  sec- 
lions  of  the  various  members  are  of  the  simplest  form,  the  con- 
nections being  made  by  junction  plates  and  rivets  ;  and  smith's 


Ing  up  with  a  batter  of  i  in  8,  this  being  also  the  batter  of  the 
abutment  faces  in  line  with  them. 

The  points  of  suspension  were  designed  in  the  ordinary  way 
over  the  haunches  of  the  archway  over  the  abutments,  the  road- 
way passing  under  cut-stone  faced  archways  15  ft.  in  height, 
and  the  arches  themselves  resting  on  piers  6  X  12  ft.  in  section 
at  road  level. 

As  finally  built,  the  masonry,  including  the  arches  for  the 
suspension  chains,  rose  to  a  total  height  of  68  ft.  above  the  rock 
of  the  river,  and  62  ft,  over  low  water  level.     Local  masons. 


£  L  E  V  AT  I  O  N  . 


THE   HAWARDEN   BRIDGE   OVER   THE   RIVER    DEE,    ENGLAND. 


work  was  avoided  wherever  possible.  The  bottom  booms  are 
of  a  square  trough  section,  and  the  top  booms  are  the  same, 
but  inverted.  The  lattice  members  are  of  I  girder  section, 
made  of  plates  and  angle  irons.  The  short  end  of  this  span  is 
provided  with  a  balance  weight  to  counterbalance  the  addi- 
tional length  of  the  other  end. 

The  draw-span  is  moved  by  two  hydraulic  rams  placed  on 
heavy  bed-plates  on  the  center  pier.  Both  rams  are  single  act- 
ing and  are  geared  with  chains  in  the  proportion  of  2  :  i  ;  one 
ram  opens  and  the  other  closes  the  bridge,  tne  chains  acting  on 
the  central  bearing.  The  rams  are  19  in.  in  diameter  and  151 
in.  stroke,  this  being  sufficient  to  turn  the  bridge  through  an 
angle  of  90  .  The  boilers,  pumps  and  accumulators  are  in  a 
building  at  the  Cheshire  end  of  the  bridge,  which  is  shown  in 
the  engraving. 

''  An  Indian  Suspension  Bridge. — The  accompanying  illus- 
tration, from  Inifiaii  Engineering,  shows  a  suspension  bridge 
which  has  stood  the  test  of  long  service,  and  which  was  built 


stone-cutters,  and  quarrymen,  and  locally  contrived  slings  for 
lifting  the  stone  and  setting  the  blocks  in  position,  were  used 
e.xclusively  and  with  complete  success. 

The  rich  iron  mines  of  Bij:iwar  and  its  vicinity,  through 
which  all  the  three  great  northerly  roads  from  Saugor  pass, 
furnished  an  exceedingly  pure  iron  ore,  which,  smelted  in  the 
vicinity  of  the  mines  with  charcoal  from  the  local  forests,  fur- 
nished the  irregular  round  lumps  from  which,  in  the  workshops 
at  the  bridge  site,  the  finished  suspension  chains  were  finally 
turned  out,  wholly  by  local  labor  ;  the  links  of  the  main  chains 
15  to  isA  ft.  in  length  of  round  il-in.  bar  iron,  the  heavier 
square  anchoring  chains,  the  suspension  saddles  and  the  rollers 
were  all  forged  in  these  workshops,  where  also  all  the  bolt 
holes,  the  bolts,  the  nuts,  the  washers,  the  suspenders  and  their 
stirrups  were  forged,  turned,  fitted  and  had  the  necessary  key- 
slots  cut  in  them.  Lastly,  even  the  longitudinal  roadway  gird- 
ers, of  flat  bars  f  in-  thick,  4  in.  broad  and  15  ft.  long  (on  which 
the  wooden  cross  beams  carrying  the  roadway  rest),  and  which 
were  carried  in  the  stirrup  loops  of  the  suspending  rods,  were 


SUSPENSION   liKIUGE   OVER  THE   ULOil    RIVER   NEAR   SAUGOR,    INDIA. 


wholly  from  native  Indian  material  and  by  native  labor,  from 
the  designs  and  under  the  direction  of  Major  Duncan  Presgrave 
It  carries  a  highway  having  a  large  traffic,  and  crosses  the  Beosi 
River  near  Saugor. 

The  foundations  of  the  bridge,  which  was  designed  with  one 
span  of  200  ft.  between  centers  of  suspension,  were  laid  in 
April,  1828,  and  the  bridge  was  opened  for  traffic  in  June, 
1830. 

The  abutments  were  built  of  stone  quarried  in  the  neighbor- 
hood, set  in  mortar  also  made  of  locally  burned  lime,  and  rose 
up  from  the  rocky  bed  of  the  Beosi  River  wilh  a  batter  of  i  in 
5  to  a  height  of  42  ft.  over  the  rock,  showing  a  clear  height  of 
36  ft.  over  low  water  surface,  the  batter  giving  an  impression 
of  massive  strength  in  keeping  with  the  surroundings  of  the 
bridge.  The  abutments  were  continued  on  into  wing  walls 
which  ran  into  the  banks  on  either  side  a  distance  of  26  ft.,  ris- 


foiged  on  the  spot.  These,  if  not  the  most  difiicull  in  one 
sense,  were  certainly  the  heaviest  forgings  needed. 

The  workshops,  under  Major  Presgrave.  successfully  turned 
out  all  the  complicated  ironwork  with  a  finish  little  inferior  to 
machine,  finisned  work,  and  of  a  strength  far  exceeding  in  its 
charcoal  smelted  purity  the  strength  of  any  ordinary  English 
machine-rolled  iron. 

The  12  suspending  main  chains  ranged  in  3  pnirs  on  each  side, 
2  ft.  apart  vertically,  weighed  Si  tons,  the  flat  4-in.  bars  for 
carrying  the  roadway  across  joists  weighed  if  tans,  the  sus- 
pending rods  weighed  nearly  \\  tons,  and  the  miscellaneous 
work,  nails,  bolts,  cornices,  string  course,  etc.,  altogether 
brought  up  the  net  weight  of  iron-work,  as  it  was  litrned  out 
fiom  the  w0}kshop.  to  14?  tons.  The  paint  to  cover  the  iron- 
work is  not  included  in  the  above  ;  it  weighed  ij  tons  on  its 
own  account. 
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A  RK.iiUEST  for  information  from  manufacturers  of  rail- 
road material  and  supplies  is  presented  in  another  column 
by  Mr.  Pethick,  Managing  Director  of  the  Imperial  Rail- 
roads of  North  China,  which  ought  to  be  freely  responded 
to.  Mr.  Pethick  is  trained  in  American  railroad  methods 
and  is  trying  to  introduce  them  in  China  ;  and  while  the 
lield  is  comparatively  a  small  one  at  present,  it  has  great 
possibilities  in  the  future. 


Thk  compounil  locomotive  occupies  a  good  deal  of 
space  in  the  present  number.  No  excuse  is  needed  for 
this,  since  almost  all  the  late  developments  of  the  loco- 
motive have  been  on  this  line,  and  the  interest  felt  in  the 
question  is  increasing.  Whether  the  double-expansion 
engine  will  have  a  permanent  place  on  the  railroad  is  still 
somewhat  uncertain,  but  its  careful  trial  is  a  matter 
which  interests  every  one. 


A  TRIAL  of  electric  motors  is  to  be  made  on  the  Second 
Avenue  line  in  New  York,  and  probably  on  some  other 
lines  in  that  city.  The  trolley  plan  of  running  cars,  which 
has  been  so  much  used,  is  hardly  advisable  in  a  city  lil<e 
New  York,  and  in  this  case  a  storage  battery  system  is  to 
be  used.  The  great  objection  to  this  system  is  the  weight 
to  be  carried,  but  it  is  said  that  this  has  been  partly  over- 
come. 


TnK  dead  weight  of  the  motor  coming  directly  upon 
the  track  without  the  intervention  of  springs  has  been  so 
far  the  great  objection  to  electric  street  cars.  There  is 
little  question  about  the  working  of  the  motors,  but  the 
difiicully  has  been  to  find  rails  which  will  stand  the  work 
and  not  cost  too  much. 


The  Philadelphia  &  Reading  Company  has  put  a  fast 
tr.iin  on  lis  line  between  I'lulaik-lpliia  .uid  Alliiiuic  Cliy, 
which  makes  regularly  the  run  of  55^  miles  111  60  minutes. 
This  train  usually  has  eight  cars,  and  sometimes  an  addi- 
tional one.  The  road,  it  may  be  noted,  is  almost  all  level, 
and  has  very  few  curves. 


New  railroad  construction  for  the  first  half  of  1892  is 
reported  by  the  Railway  Age  at  1,367  miles,  a  smaller 
total  than  for  some  time  past.  The  greatest  mileage  re- 
ported in  any  State  is  163  miles  in  New  York,  the  second 
place  being  held  by  Montana,  with  127  miles.  The  new 
mileage  is  pretty  well  distributed,  a  falling  off  in  the 
South  and  Southwest  and  some  increase  in  the  Middle  and 
Eastern  States  being  apparent.  The  construction  has  been 
largely  in  short  lines  and  branches,  only  one  or  two  long 
lines  being  now  under  way. 


TiiEKE  is  always  more  track-laying  in  the  second  than 
in  the  first  half  of  the  year,  but  the  indications  are  that 
the  addition  to  railroad  mileage  this  year  will  be  less  than 
3.000  miles.  More  money  is  being  spent  now  on  improve- 
ments to  existing  roads  than  on  extensions,  and  very  few 
new  lines  of  importance  are  in  progress. 


The  various  bills  presented  in  Congress  to  compel  the 
adoption  of  automatic  couplers  and  continuous  brakes 
have  been  consolidated  in  one  measure  by  the  committee 
to  which  they  were  referred.  This  bill  proposes  to  leave 
the  adoption  of  a  standard  coupler  to  the  Interstate  Com- 
merce Commission,  in  case  the  roads  are  unable  to  agree, 
and  to  compel  its  adoption  within  three  years.  The  full 
text  of  the  bill  will  be  found  on  another  page. 

Action  on  the  bill  can  hardly  be  taken  at  the  present 
session  ;  but  it  will  probably  be  urged  at  the  next  session, 
with  some  probability  of  its  passage. 


ENGLISH  AND  AMERICAN  LOCOMOTIVES. 


The  discussion  of  this  subject,  which  has  been  carried 
on  in  these  pages  and  those  of  The  Engineer,  has  reached 
a  stage  in  which  its  continuance  will  probably  have  little 
further  interest  to  our  readers.  On  June  17  our  cotem- 
porary  gave  another  article,  in  which  it  was  said  that  the 
editor  of  the  Railroad  and  Engineering  Journal 
"  insists  on  having  the  weights  of  all  trains,  including 
those  on  branch  lines."  This,  he  says,  was  given  "  in 
another  form"  in  the  table  which  was  republished  in  these 
columns  last  November.  Now  it  happens  that  in  that 
table  there  is  no  intimation  at  all  of  the  weight  of  trains. 
How  it  can  be  given  in  "  another  form"  when  weights  are 
not  mentioned  surpasses  our  understanding.  We  gave  a 
table  showing  that  on  16,000  miles  of  our  principal  rail- 
roads the  average  consumption  of  coal  for  passenger 
trains,  whose  average  weight  was  130.3  tons,  was  66.97 
lbs.,  and  on  freight  trains  the  consumption  was  115.7  lbs., 
and  the  weight  of  trains  553.5  tons.  The  average  con- 
sumption per  ton  [per  mile  was  .515  lb.  for  passenger 
trains  and  .209  for  freight.  To  this  The  Engineer  says 
the  average  consumption  of  all  trains  on  British  roads  for 
six  months  was  37.53  lbs.  of  coal.  Now  obviously  the 
key  to  the  significance  of  these  figures  is  the  weight  of 
the  trains  hauled.  Our  cotemporary  seems  unwilling  or 
unable  to  comprehend  what  the  average  weight  of  all 
trains  on  a  road  or  a  number  of  roads  means. 

In  i»s  la^t  article  he  meanders  about  the  subject  by  g'ving 
ihe  weights  of  ihe  train:,  wmc^i  the  vaiious  rcpiebtiualives 
of  therailwajsat  the  tin.e  of  the  Trent  brake  trials  thought 
conformed  to  "  normal  practice."  The  greatest  weight 
of  the  trains  tested,  exclusive  of  tngine  and  tender,  was 
195  tons,  and  the  lowtht  135.     This  was  in  1875,  and  he 
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says  trains  are  heavier  now  than  then,  and  that  if  we 
"  had  ever  seen  the  worl<  done  on  the  London  &  North- 
western and  Great  Eastern  lines  during  the  tourist  season, 
he  would  know  that  we  have  understated— not  overstated 
— the  weight  of  passenger  trains."  Esteemed  cotemporary, 
you  said  the  average  number  of  passengers  carried  in  the 
regular  train  of  the  Caledonian  Railway  was  120,  and 
that  it  weighed  125  tons.  What  did  you  mean  by  "  regu- 
lar" train  ?  We  showed  by  the  statistics  of  your  Board 
of  Trade  that  if  by  "  regular"  train  you  meant  average 
train,  that  the  Caledonian  Railway  was  carrying  passen- 
gers for  less  than  any  other  railway  in  the  world.  We 
have  not  the  least  doubt  of  the  fact  that  some  of  the  pas- 
senger trains  on  your  roads  are  heavy.  The  question  at 
issue  is,  what  is  the  average  weight  of  all  of  them  ?  We 
may  remind  you,  too,  that  the  dictionary  meaning  of  the 
word  "average,"  when  used  as  an  adjective,  is  "equal 
in  amount  to  the  sum  of  all  the  particular  quantities  of 
the  same  sort,  divided  by  the  number  of  them."  The 
average  weight  of  all  the  trains  on  a  road  or  number  of 
roads  is  the  sum  of  the  weights  of  all  divided  by  the 
number  of  them,  an  elementary  fact  which  somehow 
you  have  not  been  able  or  willing  to  grasp.  You  say, 
too,  that  we  "  entirely  overlook  the  fact  that  American 
engines  have  to  haul  empty  trains  just  as  our  own  en- 
gines have  to  haul  them."  Now  if  the  writer  of  this 
sentence  knew  more  of  the  system  of  reports  employed 
on  American  railroads,  and  made  fewer  assumptions, 
he  would  have  known  that  all  companies  which  report 
car  mileage  here  reduce  the  mileage  to  a  basis  of 
loaded  cars — that  is,  two  empty  cars  are  reported  as 
equal  to  one  loaded,  or  five  empties  as  three  loads. 
Our  calculations  have  been  made  on  this  basis.  There- 
fore when  he  says  that  we  "  take  average  consump- 
tion and  divide  it  into  the  weights  of  loaded  trains, 
quietly  ignoring  the  circumstance  that  the  trains 
when  empty  have  to  be  returned  whence  they  came,  ' 
he  has  fallen  into  error,  and  his  statement  has  the  de- 
merit that  it  is  not  true.  In  estimating  the  average 
number  of  freight  cars  per  train  given  in  our  Table  II, 
published  last  November,  empty  cars  are  counted  as 
fractions  of  loaded  cars,  or,  as  it  is  expressed  in  some 
of  the  reports  of  the  railroad  companies,  "  freight  car 
averages  are  based  on  loaded  freight  cars.' '  Therefore 
if  the  average  number  of  cars  per  train  is  multiplied  by 
the  average  weight  of  loaded  cars,  it  will  give  the  correct 
average  weight  of  trains.  The  "  erroneous  assumptions" 
which  our  cotemporary  attributes  to  us  are  in  his  imagina- 
tion only,  and  are  the  result  of  too  much  reliance  on  that 
faculty  in  making  some  of  his  statements  of  fact.  There 
is  a  similar  lack  of  cogency  in  some  other  statements 
which  our  cotemporary  has  made,  and  which  seem  to  be 
due  to  the  same  cause. 

Thus  he  says  that  "  an  American  locomotive  burning 
more  coal  per  mile  and  running  many  more  miles  per 
year  than  an  English  engine  must  wear  out  sooner." 
This  is  a  case  of  itifere)ice  by  imagination.  Not  the 
slightest  evidence  has  been  adduced  to  prove  this  bald  as- 
sumption. It  is  purely  gratuitous,  and  the  inference  has 
been  drawn  with  a  perfect  disregard  of  all  evidence.  Our 
cotemporary  has  struggled  under  the  weight  of  the  statis- 
tics which  we  have  given,  and  which  show  conclusively 
that  the  cost  of  repairs  of  American  locomotives  is  less 
per  mile  run  than  that  of  English  locomotives,  notwith- 
standing that  the  former  run  farther  in  a  given  time,  pull 


heavier  trains,  and  that  materials  and  labor  here  both 
cost  more  than  they  do  in  England.  The  significance  of 
our  figures,  showing  the  cost  of  repairs  and  the  service  per- 
formed by  American  locomotives  cannot  be  lessened  by 
any  exercise  of  his  imagination.  One  important  fact, 
too,  we  have  not  explained.  This  is  that  the  cost  of  re- 
pairs, as  reported  by  American  railroads,  covers  the  cost 
of  rebuilding  and  replacing  old  locomotives  which  are 
worn  out.  If  an  engine  becomes  unfit  for  further  service, 
and  is  broken  up,  and  a  new  one  built  to  take  its  place, 
the  cost  of  the  new  machine  is  charged  to  repairs.  In 
some  cases,  if  the  new  locomotive  is  worth  more  than  the 
old  machine  was  when  it  was  new,  the  difference  in  value 
is  charged  to  some  betterment  account.  The  cost  of  re- 
pairs covers  the  cost  of  replacing  worn-out  locomotives 
with  new  ones.  So  far,  then,  as  the  system  of  keeping  the 
accounts  is  concerned,  American  locomotives  may  be  said 
to  be  immortal,  and  the  cost  of  immortality  is  charged  to 
"repairs."  It  will,  therefore,  be  seen  how  entirely  with- 
out foundation  of  fact  the  assertion  of  The  Engineer  is. 
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that  because  they  cost  less  for  repairs,  therefore  they  must 
wear  out  sooner. 

It  would  be  inieresting,  too,  to  know  on  what  system 
the  repair  accounts  on  English  roads  are  kepi.  Does  the 
cost  of  repairs  as  reported  cover  the  cost  of  replacing 
worn-out  engines  ?  If  it  does  not,  then  to  that  extent  is 
the  lesser  cost  of  repairs  here  still  more  favorable  to 
American  locomotives  than  our  figures  have  shown  it  to 
be. 

The  danger  of  depending  upon  one's  imagination  for 
facts  is  shown  in  a  still  more  striking  way,  in  our  cotem- 
porary's  response  to  our  statement  that  there  are  locomo- 
tives in  this  country  which  have  been  in  continuous  ser- 
vice for  over  50  years.     To  this  our  imaginer  says  : 

If  there  be  really  a  locomotive  50  years  old  running  in 
America,  it  was  made,  we  can  assure  him,  in  England. 
The  oldest  engine,  perhaps,  in  America  which  continued  work- 
ing until  recently  was  the  Sampson,  built  by  Timothy  Hack- 
worth,  in  183S,  and  it  was  exported  to  Nova  Scotia  in  1839  with 
two  similar  eneines,  to  convey  coal  from  the  Albion  mines  at 
Stellerton  to  Pictou  Harbor,  a  distance  of  seven  miles.  A 
simple  subtraction  sum  shows  that  it  is  53  years  since  7839. 
The  engine  wasat  work  in  18S2.     Our  cotemporary  has  got, 
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to  use  an   Americanism, 
dates. 


'a  little  mixed,"  we  think,  in  his 


Our  cotemporary  on  tlie  other  side  the  Atlantic  should, 
we  think,  lay  to  heart  the  maxim  that  "  there  is  nothing  so 
uncertain  as  those  things  of  which  we  are  not  quite  sure." 
As  he  has  quoted  the  American  language,  we  may  re- 
spond in  our  vernacular  by  saying  that  he  "  is  harking  up 
the  wrong  tree."  To  inake  this  quite  obvious,  a  little 
history  will  be  recited,  which,  it  is  true,  has  been  told 
often  before,  and  for  that  reason  there  is  less  excuse  for 
his  waywardness.  Our  historical  note  and  the  illustration 
herewith  are  taken  from  "  The  American  Railway  ;  its 
Construction,  Development,  Management,  and  Appli- 
ances," published  by  Charles  Scribner's  Sons.  In  that 
volume  it  is  said  : 

In  1S31  the  Baliimore  .S:  Ohio  Railroad  Company  offered  a 
premium  of  $4,000  "  (or  the  most  approved  engine  which  shall 
be  delivered  for  trial  upon  the  road  on  or  before  June  i,  1831  ; 
"and  S3. 500  for  the  engine  which  shall  be  adjudged  the  next 
best."     The  requirements  were  as  follows  : 

"  The  engine,  when  in  operation,  must  not  exceed  three  and 
one-half  tons  weight,  and  must,  on  a  level  road,  be  capable  of 
drawing  day  by  -fay  15  tons,  inclusive  of  the  weight  of  wagons, 
15  miles  per  hour." 

In  pursuance  of  this  call  upon  American  genius  three  loco- 
motives were  produced,  but  only  one  of  these  was  made  to 
answer  any  useful  purpose.  This  engine,  the  "  York."  was 
built  at  York,  Pa.,  and  was  brought  to  Baltimore  over  the 
turnpike  on  wagons.  It  was  built  by  Davis  &  Gartner,  and 
was  designed  by  Phineas  Davis,  of  that  firm,  whose  trade  .nnd 
business  was  that  of  a  watch  and  clock-maker.  After  under- 
going certain  modifications,  it  was  found  capable  of  performing 
what  was  required  by  the  company.  After  thoroughly  testing 
this  engine,  Mr.  Davis  built  others,  which  were  the  progeni- 
tors of  the  "  grasshopper"  engines  (illustrated  by  the  engraving 
herewith),  which  were  used  for  so  many  years  on  the  Baltimore 
&  Ohio  Railroad.  It  is  a  remarkable  fact  that  three  of  these 
«re  still  in  use  on  that  road,  and  have  been  in  continuous  ser- 
vice for  over  50  years.  Probably  there  is  no  locomotive  in 
existence  which  has  had  so  long  an  active  life. 

After  designing  this  first  engine  and  building  others 
Davis  was  killed  during  a  trial  of  one  of  his  own  machines. 
After  his  death  the  business  of  building  his  locomotives 
was  taken  up  by  Gillingham  &  Winans  in  iJaltimore. 
The  three  engines  referred  to  above  are  still  at  work  on 
the  Baltimore  &  Ohio  Road.  They  were  built  in  1835, 
and  have  consequently  been  in  service  57  years.  We  can- 
not be  quite  certain  at  the  time  of  writing  whether  these 
three  machines  were  built  by  Davis  &  Gartner  or  by 
Gillingham  &  Winans.  It  is  certain  though  that  they  were 
neither  designed  nor  made  in  England.  The' engraving 
herewith  was  made  from  a  photograph  taken  about  15 
years  ago.  Since  then  the  engines  have  been  somewhat 
altered,  but  not  to  any  material  extent.  Originally  they 
had  four-wheeled  tenders.  A  tank  on  the  engine  frame 
has  since  been  substituted.  As  shown  by  the  engraving, 
when  they  were  first  built  they  had  a  fan-blower  which 
also  acted  as  feed-water  heater.  This  is  shown  at  the 
base  of  the  exhaust  pipe.  The  required  draft  was  pro- 
duced by  the  fan,  which  was  driven  by  the  exhaust  steam. 
The  fan  was  taken  off  at  the  time  that  other  alterations 
were  made,  and  the  exhaust  was  turned  up  the  chimney 
in  the  usual  way.  About  10  or  12  years  ago  one  of  the 
master  mechanics  at  the  Mt.  Clare  shops  of  the  Baltimore 
&  Ohio  Railroad  told  the  writer  that  these  engines  were 
so  efficient  in  switching  service — in  which  they  were  then 
and  have  since  been  employed — that  he  was  strongly  dis- 
posed at  that  time  to  build  some  more  just  like  them.  So 
far  as  we  know,  and  we  have  had  excellent  opportunities 
of  getting  information,  these  engines  have  been  in  con-  i 


tinuous  use  ever  since  they  have  been  built,  excepting 
during  such  times  as  they  have  been  laid  up  for  repairs. 

y/if  Engineer  says  that  his  "  cotemporary  [meaning 
us]  has  no  reason  to  boast  about  old  engines."  We  be- 
lieve that  the  above  statement,  while  it  may  not  he  a  good 
reason  for  "  boasting,"  will  give  every  American  engineer 
good  reason  lor  being  proud  of  the  lineage  of  American 
locomotives,  of  which  the  old  grasshoppers  are  progenitors. 

Our  cotemporary  has  charged  us  with  a  misstatement 
of  historical  facts  ;  will  it  have  the  magnanimity  to  retract 
the  charge  ? 

He  asks,  "  Does  the  art  of  building  durable  locomotives 
survive  only  in  the  United  Slates  ?"  We  say.  No,  it  does 
not,  and  no  one  with  any  adequate  knowledge  of  some  of 
the  admirable  work  which  is  done  in  English  workshops 
would  say  that  durable  locomotives  cannot  or  are  not 
made  there  ;  but  we  do  believe  that  the  art  of  designing 
them  so  as  to  give  the  maximum  of  endurance  at  a  mini, 
mum  of  cost  has  been  carried  to  a  higher  degree  of  per- 
fection here  than  it  has  been  in  his  own  more  conservative 
country. 

Our  readers  will  probably  be  edified  by  some  very  in- 
teresting testimony  bearing  upon  the  subject  of  this  dis- 
cussion, which  has  recently  come  from  our  Antipodes. 
A  Royal  Commission  was  appointed  some  time  ago  "  to 
inquire  into  the  alleged  defective  working  and  unsuita- 
bility  of  the  Baldwin  engines,"  which  had  been  ordered 
lor  the  New  South  Wales  Railway.  At  a  meeting  of  that 
Commission,  held  in  Sidney  on  May  18  of  this  year,  Mr. 
Eddy,  Chief  Commissioner  of  Railways  for  the  Colony  of 
New  South  Wales,  made  an  elaborate  statement  to  explain 
the  policy  that  animated  the  Railway  Commissioners  in  the 
new  departure  they  made  in  ordering  the  Baldwin  en- 
gines. This  statement  is  very  interesting,  but  is  too  long 
to  reproduce  here  ;  but,  among  other  things,  .Mr.  Eddy 
said  : 

The  (Baldwin)  passenger  and  goods  engines  have  already 
run  over  450,000  miles,  and  the  average  failures  are  less  than 
with  other  engines  of  somewhat  similar  type.  The  returns 
which  have  been  already  supplied  to  the  Commission  show, 
I  think,  that  the  ordinary  running  repairs  are  very  moderate 
when  the  heavy  work  the  engines  are  doing  is  consid- 
ered. 

Previously  to  the  giving  of  the  present  order  the  Govern- 
ment had  very  satisfactory  proof  of  the  class  of  work  turned 
out  by  the  Baldwin  Company — that  from  having  supplied  33 
locomotives  for  the  New  South  Wales  railways  and  gl  motors 
fot  our  tramways.  It  was,  therefore,  no  new  experiment  or 
departure  on  our  part  to  obtain  supplies  from  that  firm  ;  and  as 
one  of  the  leading  partners  in  the  firm  had  some  years  ago 
spent  a  considerable  time  in  the  Colony,  they  were  in  an  ex- 
ceptional position  to  understand  our  requirements,  which  were 
most  urgent. 

Doubtless  the  average  amount  of  fuel  burned  per  train  mile 
is  less  on  English  than  on  American  lines,  yet  if  the  computa- 
tion were  per  ton  of  train  hauled  per  mile,  it  would  be  found 
that  the  consumption  is  less  in  America  than  it  is  on  English 
lines,  without  taking  into  consideration  the  difference  in  the 
grades  and  curves.  In  my  opinion  there  are  many  features  in 
American  locomotives  which  might  with  advantage  be  adopted 
by  English  engineers. 

With  our  heavy  grades  and  curves  and  growing  traffic  on 
single  lines,  a  new  departure  in  locomotive  power  was  abso- 
lutely necessary,  and  the  results  which  are  beginning  to  be 
accomplished  clearly  demonstrates  the  wisdom  of  the  action  of 
the  Commissioners,  the  earnings  per  train  mile  for  the  quarter 
ending  March  31  last  showing  at  the  rate  of  -js.  siJ.  as  against 
6/.  6./  for  the  same  quarter  of  i8r)0  ;  this  is  upon  a  total  mile- 
age of  over  2,000,000  of  miles  in  the  quarter.  That  alone  will 
carry  conviction  to  any  one  who  thinks  of  railway  manage- 
ment. The  amount  of  assisting  eneine  miles  {i.i.,  a  second 
engine  with  trains)  is  also  being  largely  reduced. 

******** 

With  regard  to  the  American  goods  engines,  from  very  care- 
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fully  prepared  returns  made  by  the  out-door  superintendent 
and  the  chief  traffic  manager,  it  would  appear  that  during  the 
months  of  February  and  March  15  these  engines  on  the  western 
lines  saved  27,000  miles,  as  against  working  the  traffic  in  abso- 
lute fu'l  train  loads  by  the  most  powerful  of  our  ordinary  goods 
engines.  These  are  two  light  months  of  the  year,  and  it  is 
estimated  that  on  the  whole  year's  working  a  saving  of  about 
220,000  miles  will  be  effected.  Another  great  advantage  gained 
is  the  reduction  in  risk  of  accident  by  having  fewer  trains  on 
the  lines,  and  the  fewer  delays  that  will  be  evpeiienced  in  pass- 
ing the  traffic  along  the  single  lines.  To  illustrate  this  it  may 
be  mentioned  that  in  February,  between  Penrith  and  Dubbo, 
15,219  wagons  were  moved  by  551  trains  worked  by  the  Ameri- 
can engines,  whereas  it  would  have  required  796  trains  worked 
by  the  ordinary  engines  to  have  moved  this  number  of  wagons. 

From  still  more  recent  private  advices  from  Australia 
we  learn  that  indicator  diagrams  have  shown  that  some 
of  the  (Baldwin)  engines,  on  the  New  South  Wales  Rail- 
ways, have  exerted  a  steady  tractive  force  of  over  19  000 
lbs.  when  hauling  a  train  of  passenger  carriages,  weigh- 
ing 144  gross  tons,  up  a  gradient  of  i  in  30,  or  176  ft.  per 
mile.  The  load  was,  of  course,  exclusive  of  the  weight 
of  engine  and  tender.  The  weight  of  the  train  was  ob- 
tained by  actual  weighing  on  a  weigh-bridge.  The  length 
of  this  incline  is  2  miles  of  i  in  30,  or  176  ft.  per  mile, 
preceded  by  J  mile  of  i  in  33,  or  160  ft.  per  mile. 

A  point  which  thus  far  has  not  been  touched  upon  in 
this  discussion  is  the  relative  cost  of  British  and  Yankee 
locomotives.  A  comparison  of  prices  from  competitive 
tenders  of  English  and  American  builders  on  the  same 
specifications  would  be  interesting,  but  such  data  are  not 
accessible  to  us.  But  we  have  it  on  the  authority  of  an 
engineer  of  a  large  locomotive  company  here  that  1,500 
workmen  will  build  300  American  locomotives  per  year, 
or  4,500  men  will  build  three  locomotives  per  day  ;  in 
other  words,  counting  300  working  days  in  the  year,  this 
would  be  equal  to  an  annual  production  of  goo  engines. 
That  is,  there  are  1,500  days'  (of  10  hours)  work  on  an 
American  locomotive.  Our  statement  is,  of  course,  a 
very  rough  one,  but  it  is  not  believed  that  it  is  much  out 
of  the  way.  This  rate  ot  production  would  include  en- 
gines of  a  great  variety  of  sizes,  big  and  little,  but  heavy 
engines  would  predominate.  How  many  days'  work  is 
there  on  an  average  English  locomotive  ? 

As  a  sort  of  final  recapitulation  ot  the  subject  under  dis- 
pute, the  Editor  of  The  Engineer  ejaculates — "  We  chal- 
lenge our  cotemporary  to  prove  that  any  non-compound 
American  locomotive  has  ever  hauled  a  train  of  178  tons 
at  50  to  60  miles  an  hoiT  with  a  consumption  of  30.6  lbs. 
of  coal  per  mile"— this  being  the  performance  of  the  en- 
gine on  the  Great  Northern  Railway,  and  is  equal  to  .172 
lb.  of  coal  per  ton  per  mile.  At  the  present  writing  we 
are  not  able  to  match  the  figures  which  T/ie  En- 
gineer quotes,  but  if  our  cotemporary  "  has  a  memory 
adequate  to  the  trifling  task"— to  quote  his  own  words— 
of  recalling  the  figures  in  the  table  which  we  published 
in  our  February  number,  he  will  there  see  a  report  of  a 
train  weighing,  exclusive  of  engine  and  tender,  341  tons, 
which  was  hauled  143  miles  at  an  average  speed  of  45.64 
miles  per  hour,  with  a  consumption  of  .178  lb.  per  ton  per 
mile,  and  another  train  weighing  261.5  tons  was  hauled 
at  a  speed  of  41.85  miles  per  hour  with  an  expenditure  of 
only  .117  lb.  of  coal  per  ton  per  mile.  Considering  the 
weight  of  the  trains,  this  we  submit  is  a  more  remarkable 
performance  than  that  on  the  Great  Northern  Railway 
referred  to  by  our  cotemporary. 

Our  cotemporary  also  asks  :  "  What,  for  example,  does 
Mr,  Bucfiauan's  great  engine  burn  per  mile,  hauling  a 


train  of  117  tons  at  50  miles  an  hour  ?"  We  regret  that 
we  are  not  able  to  answer  this  inquiry  at  the  present  time. 
Unfortunately  for  this  discussion,  but  perhaps  luckily  for 
the  New  York  Central  Railroad,  we  do  not  control  the  en- 
gines on  that  line.  No  regular  account  of  fuel  consump- 
tion is  kept  on  that  road.  Some  partial  tests  have  been 
made  of  the  fuel  consumption  of  the  engines  referred  to, 
but  the  results  have  not  yet  been  made  public.  But  we 
hope  to  be  able  to  give  the  results  of  more  complete  tests 
before  long.  In  the  mean  while,  we  may  give  the  recent 
p;rlormance  of  some  of  these  engines  in  hauling  trains 
'rom  Buffalo  to  New  York,  a  distance  of  440  miles.  On 
July  7  the  train  which  left  Buffalo  at  7  a.m.  and  reached 
New  York  at  6  10  p.m.  consisted  of  i  baggage  car,  4 
coaches,  I  drawing-room  car,  1  dining  car  and  6  sleepers, 
or  13  cars  altogether.  The  calculated  weight  of  this  train, 
exclusive  of  engine  and  tender,  is  409  tons  (of  2,240  lbs.). 
Three  engines  were  employed  to  haul  the  train  ;  one  from. 
Buffalo  to  Syracuse,  149-^  miles  ;  another  from  Syracuse 
to  Albany,  147^  miles,  and  a  third  from  Albany  to  New 
York,  143  miles.  The  schedule  time,  including  6  stops,  is 
1 1  hours,  or  40  miles  per  hour.  In  making  the  above  run, 
10  minutes  was  lost  between  Syracuse  and  Albany.  No 
assisting  engines  were  used. 

On  July  15  a  train  consisting  of  I  baggage,  i  mail,  i 
coach,  I  dining,  1  drawing-room  and  5  sleeping  cars,  or 
10  cars  altogether,  was  hauled  on  the  same  schedule  time. 
Its  calculated  weight  was  328  tons.  With  this  train  one 
of  the  engines  made  up  10  minutes  between  Syracuse  and 
Albany. 

These  examples  of  the  daily  work  on  the  New  York  Cen- 
tral Railroad  may  make  it  clear  to  the  Engineer  why 
locomotives  as  heavy  as  those  designed  by  Mr.  Buchanan 
are  used  in  hauling  the  Empire  Express.  "If,"  he 
says,  "  I  was  called  upon  to  design  an  engine  to  haul  the 
Empire  Express  alone,  consisting  of  four  cars  only,  and 
weighing  117  tons,  I  would  make  one  which  would  be 
more  economical  in  fuel  than  our  present  engines  are  ;  but 
after  this  train  commenced  running,  a  fifth  car  was  add- 
ed, and  quite  recently  a  sixth  one  had  to  be  taken.  Our 
engines  must  be  able  not  only  to  haul  the  increased  num- 
ber of  cars  on  this  train,  but  also  to  take  our  other  trains, 
examples  of  which  are  given  above.  If  the  engines  were 
not  able  to  do  so,  more  of  them  would  be  required,  and  we 
could  not  get  as  great  an  annual  mileage  out  of  them." 

In  other  words,  economy  in  fuel  is  sacrificed  for  other 
more  important  considerations  ;  and  this  policy  is  often 
followed  by  locomotive  engineers  and  railroad  managers 
in  this  country. 

If  the  ejaculatory  form  of  discussion  is  to  be  employed, 
and  if  our  esteemed  disputant  can  grasp  the  idea  of  what 
the  average  weight  of  all  trains  on  a  great  railroad  means, 
we  will  "  challenge"  him  to  prove  that  any  great  railroad 
operated  by  English  locomotives  is  hauling  «// its  freight 
trains  with  an  expenditure  of  coal  of  o.  i6o-lb.  per  ton  per 
train  exclusive  of  engines,  the  consumption  on  the  Michi- 
gan Central  Road  for  the  year  1890,  or  that  on  a  dozen 
English  roads  it  is  as  low  as  0215  lb.,  the  average  con- 
sumption on  12  American  roads  given  in  our  Table  V, 
published  last  December. 

We  challenge   him   to  show   that  the  average   annual 

mileage  of  English  locomotives  anywhere  in  the  world  is 

equal  to  what  we  have  shown  it  is  011  our  American  roads. 

We  challenge  him  to  show  that  any  English  locomotive 

has  burned  as  much  coal  per  square  foot  of  grate  per 
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liour  as  has  been  and  is  beinjj  l>iirnetl  in  locomotives 
hete. 

We  challenge  him  to  show  that  any  l-^nglish  engines  are 
al>le  to  and  do  haul  as  heavy  trains  as  are  hauled  hero. 

We  I  hallenjje  him  to  sliovv  that  the  cost  ol  repairs  of 
English  locomotives  is  as  low  as  our  data  indicate  that  of 
American  engines  is. 

We  challenge  him  to  show  that  the  cost  of  mnintaininp 
the  "immortality"  of  locomoiiics  in  his  couiiiry  is  aa 
little  as  we  have  shown  it  is  here. 

We  challenge  him  to  show  that  the  total  cost  of  the  ser- 
vice of  English  locomotives,  per  ton  hauled,  on  any  road 
with  a  heavy  trafTic,  is  as  little  as  we  have  shown  it  is  on 
roads  with  such  a  trafi-c  and  equipped  with  American 
engines. 

We  challenge  him  to  show  that  the  number  of  days  or 
hours'  work  required  to  build  an  English  locomotive  is  as 
little  as  is  required  to  build  an  American  locomotive. 

We  challenge  him  to  show  that,  their  locomotives  run 
as  fast  as  ours  do,  but  as  no  one  ought  to  believe  his  own 
brother  on  this  subject,  reliable  evidence  shoidd  be  sub- 
mitted with  the  showing. 


EXPERIMENTS  WITH    DYNAMITE  SHELL. 

Since  the  first  discovery  of  high  explosives,  nearly  half 
a  century  ago,  efforts  looking  to  their  employment  in  war- 
fare have  been  unceasing.  The  early  attempts  to  use 
gun-cotton  as  the  propelling  agent  in  fire-arms  proved  so 
disastrous  that  the  use  of  high  explosive  compounds  in 
the  military  service  was  for  many  years  restricted  to  sub- 
marine mining  and  the  like  ;  but  the  proved  ineffective- 
ness of  ordinary  shell  fire  against  armor-plate  has,  within 
the  last  decade,  awakened  renewed  interest  in  the  subject, 
particularly  in  the  direclisn  ot  finding  a  way  of  using  high 
explosives  instead  of  gunpowder  as  the  bursting  charge 
of  projectiles. 

The  extreme  sensitiveness  to  shock  of  nitro-glycerine. 
dynamite,  and  all  of  the  earlier  forms  of  high  explosives 
seemed  an  insuperable  barrier  to  their  use  in  arms  whose 
propelling  agent  was  gunpowder.  Although  the  success 
of  the  dynamite  air-gun  was  one  solution  to  the  problem, 
efforts  to  make  possible  the  use  of  a  high  explosive  burst- 
ing charge  in  ordinary  artillery  projectiles  were  not  aban- 
doned. Lieutenant  Graydon,  Dr.  Justin  and  others,  in 
this  country  and  abroad,  have  been  at  work  upon  the 
problem.  Their  experiments  have  generally  resulted,  as 
did  the  earlier  ones  of  Dr.  Justin,  in  the  destruction  of 
the  gun  when  any  but  the  most  moderate  charges  were 
used. 

Generally  speaking,  the  end  to  be  attained  has  been 
sought  by  subdividing  the  charge  of  explosive  material, 
and  by  various  methods  of  cushioning  it,  so  as  to  reduce 
to  a  minimum  the  initial  shock  at  discharge. 

If  the  press  accounts  are  to  be  relied  upon,  the  last  ex- 
periment by  Dr.  Justin,  at  Perryville,  N.  Y.,  on  June  20 
proved  successful.  A  5i-in.  Parrott  ami  a  gin.  Blakeley 
rifle  were  used.  Froin  the  former  six  and  from  the  latter 
seven  shots  were  fired.  The  projectile  from  the  smaller 
gun  weighed  about  26  lbs.  and  carried  6|  lbs.  of  explosive 
gelatine  ;  those  from  the  larger  gun  weighed  from  214  to 
254  lbs.,  and  were  charged  with  from  30  to  36^  lbs.  of  the 
same  compounds.  The  target  was  the  rocky  face  of  a 
precipice,  except  that  tw-o  of  the  lormer  projectiles  were 
fired  through  a  i-in.  and  one  of  the  latter  through  a  3-in. 


steel  plate— the  projectiles  in  each  case  getting  through 
the  plate  and  being  exploded  in  the  backing  by  a  delayed- 
action  fuse.  In  Dr.  Justin's  projectile  the  explosive 
charge  is  contained  in  a  separate  magazine  or  cylinder, 
which,  in  the  last  experiment,  was  ot  wood  instead  of 
metal,  as  formerly. 

No  one  will  deny  that  great  credit  is  due  Dr.  Justin  for 
his  persistency  in  following  up  these  experim.nts  after 
many  disheartening  failures,  and  his  success  is  well  de- 
served. Still  it  must  be  admitted  that  whil?  these  experi- 
ments have  been  going  on  success  in  the  use  of  high 
explosives  in  powiler  guns  has  been  practically  achieved 
along  o  her  lines  than  in  the  emiiloyment  of  specially 
constructed  shell. 

The  cxh.iustive  experiments  which  have  been  carried  on 
in  efforts  to  perfect  a  smokeless  powder  have  led  to  the 
discovery  of  a  number  of  high  explosive  compounds 
which  are  practically  insensible  to  explosion  by  shock  or 
friction.  Of  the  picrate  mixtures,  the  French  melinite  is  a 
well-known  example,  and  one  which  has  been  repeatedly 
and  safely  used  in  charging  shell.  Another  and  lar  more 
powerful  class  are  the  nitro-glycerine  and  nitro-cellulose 
compounds.  In  their  preparation  about  equal  quantities 
of  nitro-glycerine  and  cellulose  cotton  are  used,  to  which 
is  added  a  solvent,  as  acetone  or  acetic  ether,  and  usually 
a  slowing  agent,  as  camphor,  tannic  acid,  or  castor-oil. 
After  the  evaporation  of  the  solvent  the  resulting  product 
is  a  gelatinous  mass  which  may  be  pressed  into  sheets  or 
granulated  into  any  desired  shape  or  size,  and,  dependent 
upon  the  varying  proportioni  and  manipulation  of  the 
ingredients,  known  as  explosive  gelatine,  balistitc,  cor- 
dite, etc. 

Granting  that  it  is  now  quite  possible  to  fire  the-  more 
stable  of  the  high  explosives  in  shell  from  powder  guns, 
the  problem  of  getting  a  projectile  so  charged  through  an 
armor-plate  is  by  no  means  solved.  To  detonate  any  high 
explosive  compounds,  stable  enough  to  be  fired  from  a 
gun,  requires  a  powerful  detonating  primer  or  fuse,  and 
it  is  here  that  the  difficulty  lies.  The  primer  in  any  case 
must  be  sensitive,  usually  of  dry  gun-cotton  or  some  high 
explosive  mixture,  which,  although  it  may  safely  withstand 
the  shock  of  discharge,  is  unable  to  withstand  the  shock 
and  heat  following  inipact  upon  armor-plate  of  even  mod- 
erate thickness  ;  and  explosion  takes  place  before  any 
great  penetration  is  achieved.  The  experiments  made  in 
France  and  elsewhere  seem  to  have  clearly  demonstrated 
that  a  steel  plate  of  4  or  at  most  5  in.  in  thickness  is  suffi- 
cient to  explode  any  shell  charged  with  a  high  explosive. 

It  might  be  added  that  the  success  of  Dr.  Justin's,  or 
any  other  similar  invention,  will  in  nowise  destroy  the 
value  of  the  dynamite  air-gun,  as  the  newspaper  critics  so 
readily  conclude.  This  is  not  only  for-  the  reason  above 
given,  but  also  because  the  projectiles  of  the  largest  guns 
can  contain  only  a  very  limited  charge  of  explosive  mate- 
rial, while  the  projectile  of  the  dynamite  gun  is  a  veritable 
torpedo,  with  a  charge  of  many  hundred  pounds,  and 
capable  of  destroying  where  the  other  missile  would  ex- 
plode harmlessly  upon  impact. 


NEW    PUBLICATIONS. 


The  Official  Railway  List.     1S92.     Chicago  ;  the  Railway 
Purchasing   Ageiil   Company.       Price,    $2   in  cloth  ;  $3   in 
{le.\ible  leather. 
This  is  the  new  number  of  the  Official  List,  which  is  now  well 
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known  and  from  its  long-continued  publication  has  become  a 
standard  hand-book.  It  gives  a  directory  of  railroad  officers, 
including  not  only  the  general  officers,  but  also  those  in  the 
motive  power,  road  and  car  departments. 

The  essential  point  in  such  a  work  is  correctness,  and  the 
editors  seem  to  have  taken  much  pains  to  make  it  correct  and 
bring  it  up  to  date,  and  this  is  all  that  can  be  expected.  Con- 
stant use  of  previous  numbers  has  shown  them  to  be  generally 
reliable,  and  this  is  certainly  the  best  test  that  can  be  applied. 


Report  of  the  Board  of  State  Engineers  of  the  State 
OF  Louisiana  from  April  20.  iSgo,  to  April  20,  1S92. 
Henry  B.  Richardson,  Chief  State  Engineer  ;  Sidney  F. 
Lewis,  H.  B.  Thompson,  Frank  M.  Kerr.  Arsene  Perrilliat, 
Assistants.      New  Orleans  :  State  Printers. 

The  work  of  the  State  Engineer  in  Louisiana  differs  in  its 
nature  from  that  assigned  to  the  engineers  of  any  other  State, 
e-xcept  perhaps  Arkansas  and  Mississippi.  His  business  is  the 
construction  and  supervision  of  the  great  system  of  levees 
which  protects  a  large  part  of  the  State  from  the  waters  of  the 
Mississippi  and  its  tributaries.  The  report  before  us  gives 
many  interesting  particulars  relating  to  this  work,  the  extent  of 
which  will  be  seen  from  the  statement  that  during  the  two  years 
covered  it  involved  the  building  of  171. 11  miles  of  new  levee 
and  the  raising  and  enlargement  of  347.45  miles,  besides  the 
building  of  12.70  miles  and  the  enlargement  of  18  76  miles  in 
Arkansas,  which  formed  an  essential  part  of  the  system.  This 
work  required  a  total  of  18,481,151  cub.  yds.  of  embankment 
and  an  expenditure  of  $3,632,105. 

The  Louisiana  system  now  includes  807  miles  of  levee  on 
the  Mississippi  alone,  besides  many  miles  on  the  Ouachita, 
Tensas,  Atchafalaya  and  other  streams.  Somewhat  over  half 
of  these  are  reported  at  proper  grade  and  in  good  condition, 
while  about  one-quarter  of  the  whole  need  raising,  and  the  re- 
maining quarter  strengthening  or  other  improvement. 

This  work  certainly  requires  great  care,  promptness  in  emer- 
gencies, and  a  variety  of  resources,  and  is  altogether  calcu- 
lated to  call  into  action  the  best  faculties  of  the  engineer. 


The  Michigan  Engineers'  Annual  for  1892.  Lansing, 
Mich.;  published  for  the  Michigan  Engineering  Society,  F. 
Hodgman,  Secretary. 

This  volume  gives  the  proceedings  of  the  Michigan  Engineer- 
ing Society  for  the  year,  including  a  number  of  interesting 
papers,  and  the  discussions  at  the  annual  meeting,  which 
covered  a  variety  of  topics.  Among  the  subjects  treated  are 
Michigan  Building  Stones  ;  Hydrographic  Surveying  ;  Com- 
putation of  Earthwork  ;  Surveying  Instruments  ;  Disposal  of 
Sewage  ;  Engineering  for  Cemeteries  ;  besides  a  number  of 
others  equally  practical  and  serviceable.  An  appendix  gives 
the  points  involved  in  a  number  of  recent  legal  decisions  re- 
lating to  surveys  and  other  matters  affecting  the  work  of  an 
engineer. 

Report  of  the  Division  of  Forestry,  Department  of 
Agriculture,  for  iSgi.  B.  E.  Fernow,  Chief  of  Division. 
Washington  ;  Government  Printing  Office. 

This  report  contains  a  statement  of  the  work  done  during  the 
year  by  the  Division  of  Forestry,  and  in  addition  a  discussion 
of  some  subjects  of  general  interest  in  connection  with  that 
work.  These  include  Forest  Planting  Experiments,  Forest 
Reservations  and  the  Kinds  and  Distribution  of  the  Southern 
Lumber  Pines. 

The  Chief  of  the  Forestry  Division  is  very  much  in  earnest 
in  his  work,  the  true  importance  of  which  is  hardly  yet  appre- 
ciated as  it  ought  to  be.  Forestry  is  not  yet  understood  In  this 
country,  and  the  extent  to  which  the  reckless  misuse  of  our 


timber  resources  has  proceeded  is  realized  only  by  a  few.  The 
work  of  this  Division  must  be,  for  some  time  to  come,  chiefly 
educational,  and  requires  both  zeal  and  know'edge  for  its  con- 
duct. Engineers  especially  ought  to  appreciate  its  great  im- 
portance ;  many  of  them  doubtless  do  so,  and  are  willing  to 
give  what  aid  they  can  to  those  who  have  it  in  their  especial 
charge. 

Descriptive  I.xdex  of  Current  Engineering  Literature  : 
Volume  I,  1884-1S91,  inclusive.  Chicago  ;  published  by 
the  Board  of  Managers  of  the  Association  of  Engineering 
Societies,  John   W.  Weston,  Secretary. 

This  volume  is  a  reproduction  and  rearrangement  of  the 
"  Index  Notes"  which  have  appeared  monthly  in  X.\\^  Journal 
of  the  Association  of  Engineering  Societies  for  seven  years 
past.  They  have  been  carefully  rearranged  in  proper  alpha- 
betical order,  with  numerous  cross  references  and  a  systematic 
classification  by  subjects. 

It  is  not  by  any  means  claimed  that  this  is  a  complete  index 
to  current  technical  literature  ;  but  it  contains  over  11,000 
notes  and  references,  and  it  is  believed  to  contain  nearly  all 
the  periodical  and  society  papers  of  Importance  appearing 
during  the  seven  years  covered. 

As  to  society  proceedings  this  claim  is  probably  correct,  but 
the  periodical  index  is  hardly  as  full  as  might  be  desired,  and 
even  a  short  examination  discloses  many  omissions.  Never- 
theless the  book  will  be  of  service  to  readers,  and  will  often 
save  them  much  time  and  trouble  In  hunting  up  the  literature 
of  a  subject  upon  which  they  need  information. 


Railway  Car  Construction.  A  Work  Describing  in  Detail 
and  Ilhtstrating  with  Scale- Dra-wings  the  Different  Varieties 
of  American  Cars  as  now  Built.  By  William  Voss.  New 
York,  R.  M.  Van  Arsdale,  Morse  Building. 

In  his  preface  the  Author  of  this  book  says,  very  truly,  that 
"  we  have  books  on  all  conceivable  subjects,  but  absolutely 
nothing,  excepting  the  reports  and  Dictionary  of  the  Master 
Car-Builders'  Association,  on  the  subject  under  considera- 
tion." Considering  the  enor.Tious  interests  involved  in  car 
construction,  it  is  remarkable  that  there  has  been  no  treatise 
in  any  language  on  that  subject  until  the  appearance  of  the  one 
which  is  the  subject  of  this  notice.  The  Author,  therefore,  had 
an  inviting  field  and  an  opportunity  seldom  offered  to  a  maker 
of  a  book.  He  was  induced,  he  says,  when  in  charge  of  the 
car  department  of  a  Western  railroad  a  few  years  ago  to  write 
a  series  of  articles  on  the  construction  of  cars  for  publication 
in  the  National  Car  and  Locomotive  Builder.  It  was  then  the 
intention  to  publish  them  in  book  form.  He  disclaims  hav- 
ing any  literary  training  to  qualify  him  for  the  work,  and  says 
he  engaged  in  the  enterprise  much  against  his  inclination. 
The  railroad  public  may  be  congratulated  on  the  fact  that  his 
disinclination  to  undertaking  the  work  was  overcome,  and  that 
he  has  given  it  the  volume  before  us. 

It  Is  true  that  it  can  hardly  be  regarded  as  a  systematic  trea- 
tise on  the  subject,  and  the  title  which  would  perhaps  describe 
it  best  would  be,  Notes  on  Practical  Car  Building.  The  subject 
of  car  construction  is  a  very  much  bigger  one  than  most  persons 
are  apt  to  suppose  it  Is,  and  covers  a  much  wider  range  of 
topics  than  appears  at  a  first  glance.  Some  of  these  have  not 
been  discussed  at  all  in  "  Railway  Car  Construction,"  and 
others  have  been  treated  so  briefly  and  superficially  as  to  leave 
very  much  of  value  and  interest  relating  to  them  unsaid. 

While  the  Author's  want  of  training  and  experience,  as  a 
maker  of  books,  is  indicated  in  many  places,  no  lack  of  prac- 
tical skill  or  experience,  which  is  of  very  much  more  impor- 
tance in  writing  such  a  book,  is  anywhere  apparent. 

The  book  measures  8  X  loj  in.,  and  contains  177  pages  and 
about  the  same  number  of  engravings.     These  are   nearly  all 
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outline  illustrations  of  the  details  o(  cars,  made  by  the  "  wax 
process,"  which  leaves  nothinij  to  be  desired  in  their  execution. 

The  subjects  treated  of  in  the  different  chapters  are  :  Freight- 
Car  Bodies  :  Drawbars  and  their  Attachments  ;  Floors  and 
Framing  ;  Sheathing  aqd  Roofs  ;  Doors  ;  Stock  Car  Bodies  ; 
Platform  or  Flat  Cars  ;  Coal,  Ore  and  Refrigerator  Cars  ; 
Freight  Car  Trucks  ;  Truck  Frames  ;  Swing-Motion  Trucks  ; 
Freight  Car  Brakes  ;  Power  Brakes  ;  Passenger  Cars  ;  Dimen- 
sions and  Floor  Frames  ;  Platforms  and  Couplers  ;  Passenger- 
Car  Framing  ;  Passenger-Car  Superstructures  ;  Passenger-Car 
Trucks  ;  Pullman's  Palace  Cars  ;  Wagner's  Palace  Cars  ; 
Pennsylvania  Railroad's  Standard  Passenger  Car  ;  Pennsyl- 
vania Standard  Passenger-Car  Truck  ;  Standard  Passenger 
Car  of  New  York  Central  Railroad  ;  Boston  &  Albany  Rail- 
road's Standard  Passenger  Car  ;  Standards  adopted  by  the 
Master  Car  Builders'  and  Master  Mechanics'  Association  ;  and 
Code  of  Rules  of  Master  Car  Builders'  Association  Governing 
the  Condition  of  and  Repairs  to  Freight  Cars. 

These  subjects  are  none  of  them  discussed  in  a  comprehen- 
sive or  systematic  way,  but  what  is  said  of  them  is  in  the  form 
of  what  might  be  called  running  notes  or  observations.  As  an 
illustration  of  this  method  of  treatment,  the  following  para- 
graph on  Body  Bolsters,  taken  from  the  first  chapter,  may  be 
quoted.     Of  these  it  is  said  : 

The  body-bolster,  when  made  of  wood,  h^s  a  cross-section 
of  about  5  X  14  in.  It  is  locked  to  the  side  sills  and  floor 
timbers  in  the  manner  shown  in  fig.  9,  and  fastened  to  each  of 
them  wilh  two  Jin.  bolts.  Those  passing  through  the  center 
timbers  are  also  used  to  secure  the  body  center-plate,  and  for 
this  reason  are  made  of  |-in.  iron  when  four  bolts  and  of  J-in. 
when  only  two  are  used.  Each  bolster  is  trussed  with  i^  in. 
iron  rods.  These  may  be  continuous,  but  are  oftener  made 
with  a  flat  iron  center  piece  or  yoke  to  give  a  better  bearing  on 
the  center  timbers  and  to  facilitate  repairs.  In  the  sketch  this 
yoke  is  made  of  A  by  2l-in.  iron,  with  a  pocket  welded  on  each 
end  to  receive  the  nut  of  the  truss-rod,  which  latter  can  be  re 
placed  when  broken  in  a  very  short  t'me  and  without  cutting 
the  floor.  Fig.  10  shows  another  form  also  very  e.xtensively 
used.  The  end  of  the  truss-rod  is  provided  with  a  jaw  which 
is  bolted  to  the  flat  center  piece,  making  a  very  strong  truss,  if 
not  so  convenient  as  the  other.  Blocks  of  4  X  5-in.  oak  are 
placed  on  top  of  the  bolster,  both  to  preserve  the  distance  of 
the  sills  and  elevate  the  body  truss-rods,  which  latter  rest  in 
cast-iron  saddles  let  into  these  blocks.  The  space  between  the 
center  timbers  is  filled  with  an  oak  block  to  properly  support 
the  bolster-truss  and  center  pin  socket.  The  bolster  of  a  flat 
car  is  placed  Hush  with  the  bottom  edge  of  the  side  sills,  and 
framed  to  them  with  mortise  and  tenon,  the  truss-ruds  passing 
through  the  latter,  and  are  provided  with  a  suitable  bevel 
washer. 

The  descriptions  and  the  observations  all  through  the  book 
are  those  of  a  practical  car  builder  accustomed  daily  to  meet 
the  difficulties  of  construction  and  repair.  He  has  troubled 
himself  very  little  with  theories  or  general  principles  of  any 
kind.  A  car  has  presented  itself  to  him  as  a  structure  not  built 
in  accordance  with  any  particular  theory  or  on  any  general 
principles,  but  to  fulfill  certain  practical  requirements  of  service 
and  endurance  The  defects  of  construction  have  revealed 
themselves  to  him  in  their  demands  for  repairs,  and  until  these 
have  manifested  themselves  in  that  way  he  has  not  bothered 
himself  much  about  theories  of  any  kind. 

Now  there  can  be  no  doubt'  that  if  the  general  principles  of 
car  construction  had  been  adequately  discussed,  the  value  of 
the  book  would  have  been  much  increased  ;  but  if  we  were 
compelled  to  choose  between  a  book  without  any  of  the  science 
of  construction  and  an  abundance  of  practical  knowledge,  like 
the  one  before  us,  and  another  giving  all  the  science  and  none 
of  the  experience  of  a  car-builder,  we,  and  probably  most  rail- 
road men,  would  prefer  the  former. 

The  general  comment  on  the  book  is  that,  while  it  does  not 
fulfill  the  demands  of  a  comprehensive  treatise  on  the  subject, 
it  is  nevertheless  a  valuable  contribution  to  its  literature,  and 
one  which  will  be  found  generally  useful  to  practical  men. 


One  omission,  however,  ought  to  be  condemned  in  the  most 
unrelenting  way — the  book  is  without  any  alphabetical  index 
whatsoever,  excepting  to  the  advertisements,  which  had  better 
be  left  out.  This  omission  is  inexcusable  in  either  the  Author 
or  publisher,  and  ought  to  be  supplied  when  a  new  edition  is 
published. 

Thk  Cairo  Bridge.  Report  of  Georgf.  S.  Morison,  Chief 
Engineer,  to  the  President  of  the  Chicago,  St.  Louis 
&  New  Orleans  Railroad  Company.     Chicago. 

A  review  of  this  work  would  hardly  be  possible  or  profitable 
without  republishing  a  very  considerable  part  of  it.  It  may  be 
suflicient  to  say  that  it  is  another  one  of  the  admirable  mono- 
graphs on  great  bridges  for  which  the  engineering  public  is 
indebted  to  Mr.  Morison.  A  more  complete  account  of  the 
structure  could  haraly  be  given.  It  includes  full  descriptions 
of  the  work  on  the  substructure,  the  superstructure  and  the 
manner  of  its  erection,  with  the  contracts  and  specifications  and 
records  of  the  daily  progress  of  the  work  and  of  the  tests  of  the 
material. 

The  Cairo  Bridge  has  been  before  referred  to  in  our  col- 
umns ;  crossing  the  Mississippi  at  a  point  where  the  nature  of 
the  bottom  required  special  care  in  foundations,  the  most  ditli- 
cult  work  involved  was  in  locating  and  building  the  piers  and 
abutments,  and  the  methods  adopted  in  this  work  were  very 
interesting. 

The  drawings  accompanying  the  monograph  give  maps, 
views  of  the  different  piers,  details  of  the  construction  of  the 
caissons,  and  very  complete  details  of  all  the  steel  work. 

It  may  be  added  that  the  Cairo  Bridge  proper  consists  of 
nine  through  and  three  deck  spans  ;  two  of  the  through  spans 
are  each  518.5  ft.  long  and  the  others  are  400  ft.  each.  The 
three  deck  spans  are  249  ft.  each,  the  total  length  of  the  bridge 
proper  being  4,644  ft.  The  viaduct  on  the  Kentucky  approach 
consists  of  21  spans  of  150  ft.  each  and  one  span  of  106.25  ''•, 
while  the  Illinois  viaduct  consists  of  17  spans  of  150  ft.  each, 
and  one  of  106.25  f'-  The  total  length  of  the  metal  work  from 
end  to  end  is  10,560  ft.,  making  it  the  longest  metallic  struc- 
ture across  a  river  in  the  world.  In  addition  to  this  metal 
structure  there  are  in  the  two  approaches  g,goi  ft.  of  timber 
trestle,  making  the  entire  length  20,461  It.,  or  34  miles. 


TRADE  CATALOGUES. 


Car  Stats,  Chairs,  etc.  Illustrated  Cataloi^ue  of  the  Wakefield 
Rattan  Company,  Boston. 
This  catalogue  illustrates  and  describes  a  variety  of  patterns 
of  tar  seats  and  chairs.  In  car  seats  the  Company  does  not 
confine  itself  to  the  rattan  seats  which  are  its  specialty,  but 
furnishes  also  seats  upholstered  in  the  usual  way.  It  is  a  great 
pity  that  rattan  is  not  more  generally  used  ;  for  suburban  cars 
especially  it  makes  a  very  desirable  seat,  easily  cleaned  and 
comfortable.  Any  one  who  has  stepped  into  a  car  with  rattan 
seats  on  a  summer  day  has  doubtless  realized  a  comforting 
sense  of  coolness  and  cleanliness,  which  made  the  car  a 
pleasant  contrast  to  one  with  plush — and  especially  ri'd  plush 
— seats. 


Presses,    Drop-hammers,    Shears,   Dies  and   Special  Machinery. 

Illustrated  Catalogue  of  the  E.   W.  Bliss  Company,  Brooklyn, 

N.  v. 
The  E.  W.  Bliss  Company  not  long  since  absorbed  its  chief 
rival  in  business,  the  Stiles  &  Parker  Press  Company,  and 
now  practically  controls  its  peculiar  branch  of  business.  Of 
the  extent  and  importance  of  this  branch  some  idea  can  be 
formed  from  the  catalogue  now  before  us.  Very  few,  if  any, 
books  of  the  kind  can  be  found  which  illustrate  so  great  a 
variety  of  tools.    The  drop  hammer  and  the  press  have  grown 
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to  be  important  factors  in  many  branches  of  metal  manufac- 
ture, and  they  are  found  here  in  almost  every  variety.  Stamp- 
ing-presses, drawing-presses,  shears,  dies  and  a  large  number 
ol  similar  tools  are  included  ;  the  shops  also  make  milling 
machines,  boring-mills  and  lathes,  and  undertake  the  construc- 
tion of  special  machines. 

As  may  be  supposed,  the  catalogue  is  a  work  of  considerable 
size,  making  a  solid  volume  of  390  pages.  The  illustrations 
are  generally  very  good. 


Steam  Engines  and  Boikts.     Catalogue  of  the  Watertown  Steam 
Engine  Company,   Watertown,  N.    Y.     Jlliistrated. 

This  catalogue  contains  illustrated  descriptions  of  a  number 
of  engines  built  by  the  Company  named.  The  different  varie- 
ties include  an  automatic  cut-off  engine  for  general  service  ;  a 
stationary  engine  of  somewhat  similar  design  for  heavy  work  ; 
the  "  Excelsior"  straight-line  engine,  a  type  especially  designed 
for  general  work,  and  several  patterns  of  portable  engines 
mounted  upon  the  boiler.  Of  these  latter  several  are  so  ar- 
ranged that  they  can  be  removed  and  placed  on  a  separate 
foundation  when  desired.  The'  catalogue  also  illustrates  sev- 
eral patterns  of  boiler  both  of  the  cylinder  and  locomotive 
type.  In  addition  to  these,  the  Company  also  builds  a  traction 
engine  which  can  be  used  as  a  portable  engine  for  running 
agricultural  machinery  as  well  as  for  hauling  heavy  loads  over 
a  road. 


Detroit  Sight-Feed   Lubricators.     Detroit  Lubricator   Company, 
Detroit,  Mich.     Illustrated. 

This  illustrated  catalogue  gives  a  description  of  the  various 
patterns  of  sight-feed  lubricators  made  by  the  Detroit  Lubri- 
cator Company,  the  quality  of  which  is  well  known.  In  addi- 
tion to  these,  the  Company  manufactures  the  Garfield  injector, 
a  special  lubricator  for  air-brake  pumps  and  a  number  of 
smaller  devices  for  locomotive  and  other  engine  work.  A  very 
neat  device  for  the  steam  connections  of  locomotive  boilers 
presents  so  many  excellent  points  that  we  have  illustrated  it  on 
another  page.  Another  device  for  locomotives  which  is  well 
known  is  the  Pendrey  throttle-valve. 


Corrugated  Steel  Furnaces.      Illustrated  Catalogue  of  the   Conti- 
nental Iron   Works,  Brooklyn,  N.  Y . 

The  use  of  corrugated  iron  furnaces  for  marine  and  station- 
ary boilers  has  become  so  general  that  there  is  very  little  to  be 
said  about  their  application.  This  very  handsomely  illustrated 
catalogue  shows  the  arrangements  adopted  with  these  furnaces 
in  a  large  number  of  different  boilers,  including  those  for  sev- 
eral of  the  new  cruisers,  several  for  other  steamships,  and  a 
number  of  stationary  boilers.  A  long  list  of  vessels  on  which 
the  corrugdted  furnace  is  in  use  is  also  given,  and  the  catalogue 
concludes  with  rules  for  calculating  the  working  pressure  allow- 
able on  such  furnaces  according  to  the  rules  of  the  United 
States  Supervising  Inspectors  of  steam-vessels. 


Jewitt  Anti-Friction  for  Car  Bodies.     Jewett   Supply  Company, 
Boston,  Mass. 

This  catalogue  contains  a  description  of  the  Jewett  anti-fiic- 
tion  device,  which  consists  of  a  system  of  roller  bearings  for 
the  center-pins  and  the  side-bearings  of  cars.  The  system  is 
now  being  tested  on  the  Boston  &  Albany  and  the  New  York 
&  New  England  roads,  so  far  with  very  good  results. 


CURRENT   READING. 


The  July  number  of  the  Journal  of  the  Military  Service 
Institute  has  articles  on  Smokeless  Powders,  by  Captain  Clark  ; 


the  Prussian  Great  General  Staff,  by  Captain  Bingham  ;  Artil- 
lery Service  in  the  Rebellion,  by  General  Tidball  ;  Practical 
Drill  for  Infantry,  by  Lieutenant  Johnson  ;  the  French  Grand 
Maniiiuvers  of  iSgi,  by  Captain  Chester  ;  Practical  Workings 
of  Rifle  Practice,  by  General  Wingate  ;  the  Civil  War  in  Chile, 
by  Captain  O'Connell.  There  are  also  several  translations  and 
notes  of  interest. 

In  the  July  number  of  Goldthwaite's  Geographical 
Magazine  there  are  articles  on  Columbus  and  his  Times  ; 
Physiographic  Aspects  of  New  York  ;  Patagonia  ;  a  Desert 
Journey  ;  Chinese  Cities  ;  the  Rubber  Forests  of  the  Amazon  ; 
the  Pan-American  Railroad,  and  a  number  of  other  topics  of 
interest. 

The  July  number  of  Good  Roads  contains  plenty  of  excel- 
lent material,  including  articles  on  several  timely  topics  and  a 
continuation  of  Editor  Potter's  papers  on  Dirt  Roads  and 
Gravel  Roads.  No  better  work  can  be  done  than  to  circulate 
this  magazine  as  widely  as  possible. 

A  new  monthly  publication  called  the  Digest  of  Electrical 
Patents  has  been  started  under  the  charge  of  Mr.  Ralph  W. 
Pope,  a  well-known  electrical  engineer.  It  proposes  to  give 
each  month  a  classified  list  of  all  patents  issued  on  electrical 
matters,  with  condensed  synopses  of  their  claims,  etc.  It  is 
published  at  No.  12  West  Thirty-first  Street,  New  York. 

The  August  number  of  ScRIENer's  Magazine  is  the  annual 
"  Fiction  Number,"  and  is  given  up  chiefly  to  short  stories, 
which  are  perhaps  the  best  reading  for  the  prevailing  weather. 
There  is  something  in  the  number  besides  these,  however  ;  the 
series  on  Historic  Moments  includes  a  description  of  the  driv- 
ing of  the  last  spike  on  the  Union  Pacific,  written  by  the  late 
Sidney  Dillon.  Professor  Shaler  has  an  interesting  article  on 
Icebergs,  and  Walter  Besant  writes  of  the  Poor  in  London. 

The  last  number  of  the  Proceedings  of  the  United  States 
Naval  Institute  publishes  the  prize  essay  for  iSg2,  which  is  by 
William  Laird  Clowes,  on  Torpedo  Boats  ;  their  Organization 
and  Management.  It  gives  also  Captain  Schley's  official  re- 
port on  the  Baltimore.  Other  articles  are  on  Electric  Welded 
Projacliles,  by  H.  P.  Maxim  ;  Influence  of  Range  Finders,  by 
Lieutenant  Albert  Gleaves  ;  Notes  on  Three  Guns  Captured  in 
Corea,  by  T.  W.  Clarke  ;  and  the  usual  variety  of  notes. 

The  High  Tory  or  extreme  British  view  of  the  United  States 
is  shown  in  a  very  savige  article  from  Blackwood' s,  which  is 
given  in  the  Eclectic  Magazine  for  July.  Human  Electricity 
is  an  article  from  the  Fortnightly  in  the  same  number,  and 
there  is  altogether  an  interesting  selection. 

The  July  number  of  the  Arena  is  quite  as  bright  and  full  of 
substance  as  usual.  The  leading  article  is  on  Mrs.  French- 
Sheldon's  explorations  in  Africa  ;  another,  which  every  one 
ought  to  read,  is  a  discussion  of  the  coming  political  campaign, 
in  which  each  party's  claim  is  given  by  its  representative,  the 
statements  being  as  fair  as  could  be  expected  from  a  thoroughly 
partisan  standpoint 

The  August  number  of  the  Overland  Monthly  has  a  num- 
ber of  illustrated  articles.  Perhaps  the  most  important  of  these 
is  one  on  Fishing  in  Salt  Water,  treating  the  subject  from  a 
commercial  standpoint,  and  showing  the  great  extent  of  the 
industry  and  the  varying  methods  followed  in  it.  Other  articles 
are  on  the  Repeating  Riile  and  on  Staging  in  the  Redwoods, 
and  there  are  also  a  number  of  sketches  of  less  importance. 

In  Hari'ER's  Magazine  for  August  the  last  of  the  articles  on 
the  Danube  is  given.  There  are  illustrated  articles  on  Literary 
Paris  ;  Corfu  and  the  Ionian  Sea  ;  Ice  and  Ice-making  ;  the 
Salzburg  Exiles  in  Georgia,  and  a  valuable  paper  on  the  Italian 
Army.  The  fiction  in  this  number  is  of  a  varied  character  and 
generally  good. 
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The  military  article  in  OUTINC.  for  July  is  by  Lieutenant 
W.  R.  Hamilton,  and  treats  of  the  Military  Schools  of  the 
United  States.  An  appreciative  article  by  C.  V.  Vaux  described 
the  merits  of  the  St.  Lawrence  SkilT,  while  the  variety  of  articles 
on  summer  travel  and  sports  is  even  greater  than  usual,  as 
becomes  a  midsummer  number. 

In  H.vri'kk's  Wkkki  V  for  July  23  there  is  an  interesting 
illustrated  article  on  Shipbuilding  on  the  Great  Lakes,  contain 
ing  much  informalioii  on  the  importance  and  growth  of  that 
industry. 

^In  the  August  number  of  ilic  Poiim.ar  Sciknce  Montht.y  the 
article  in  the  Series  of  American  Industries  treats  of  the  Bool 
and  Shoe  Manufactu/e.  Mr.  Carroll  D.  Wright  treats  on 
Families  and  Dwellings,  the  seventh  of  his  Lessons  from  the 
Census.  A  paper  by  Professor  Moss  on  Natural  Selection  and 
Crime  requires  careful  study.  An  illustrated  paper  described 
the  great   Diamond  Mining  Industry  which  has  grown  up   in 

South  Africa. 

• 

BOOKS    RECEIVED. 


Proceedings  of  the  Engineers'  Club  of  Philadelphia  :  I  'oliime 
/X.  No.  3.  filly,  1S92.     Philadelphia  ;  published  by  the  Club. 

Transactions  of  the  Canadian  Soriely  of  Civil  Engineers  : 
Volume  y.  Part  II,  October-December,  iSgi.  Montreal  ;  pub- 
lished by  the  Society. 

Quarterly  Report  of  the  Bureau  of  Statistics,  Treasury  Depart- 
ment, on  the  Imports,  Exports,  Immigration  and  Na-,tigation  of 
the  United  States  far  the  Three  Months  ending  March  31,  iS(j2. 
S.  G.  Brock,  Chief  of  Bureau.  Government  Printing  Ofhce, 
Washington. 

Twentieth  Annual  Report  of  the  Board  of  Directors  of  the 
Pennsylvania  Company ;  for  the  Year  ending  Dectinbir  31, 
1S92.     Philadelphia. 

Census  of  Canada,  iScjI.  Bulletin  A'o.  10:  Manufactures. 
Bulletin  No.  II  :  Nationalities.  Department  of  Agriculture, 
Ottawa. 

'^Elements  of  Machine  Design.  Notes  and  Plates  for  the  Use 
of  Students  in  Lehigh  University.  By  J.  F.  Klein,  Professor 
of  Mechanical  Engineering.  Bethlehem,  Pa.;  the  Moravian 
Publishing  House.  We  hope  to  give  a  careful  review  of  this 
work  in  a  later  number. 

Selected  Papers  of  the  Institution  of  Civil  Engineers.  Lon- 
don, England  ;  published  by  the  Institution.  The  present 
installment  includes  Bruce  on  the  Rosario  Water-Works  ; 
Wordingham  on  Meters  for  Electrical  Energy  ;  Binnie  on 
Average  Annual  Rainfall  ;  Bamber  on  Transverse  Steel  Sleep- 
ers ;  Douglas  and  Salmond  on  Lighthouses  ;  Curtis  on  Gold 
Quartz  Reduction  ;  Abstracts  of  Papers  in  Foreign  Trans- 
actions and  Periodicals. 


TRANSITION  CURVES  AGAIN. 


To  tlie  Editor  of  The  Railroad  and  Engineering  Journal : 

Mv  little  rule  for  transition  curves  in  the  April  number 
of  the  Journal  was  simply  devised  to  save  carrying  a 
number  of  tables  into  the  field,  and  when  used  within  the 
usual  limits,  as  shown  in  the  tables  ot  Mr.  Raymond  and 
Professor  Jameson,  confining  the  curvature  of  tlie  por- 
tion of  the  circular  arc  which  is  ameliorated  to  2o\  and 
the  offset  at  P  C'to  one-twentietli  of  tlie  length  of  that  arc, 
it  works  very  satisfactorily  and  saves  much  time  and 
trouble. 

I  am  glad  that  Mr.  Hughes  called  attention  to  this  point, 
and  will  remind  him  that  Mr.  Raymond's  curve,  which  I 
take  to  be  the  one  he  refers  to,  does  not  have  the  chord 
points  "  on  a  curve  of  a  cubic  parabola."  and  so  escapes 
some  of  the  troubles  incident  to  cubic  curves  when  used 
with  great  curvatures  and  offsets.  John  F.  Ward. 


SOME  CURRENT  NOTES. 


PiKHAi's  the  most  extraordinary  work  ever  done  by  a 
lake  carrier  was  by  the  steamer  Maryland,  which  tluring 
the  month  of  June  carried  away  from  Escanaba  eiglit  car- 
goes of  iron  ore,  making  in  the  aggregate  27,211  gross 
tons.  The  largest  cargo  was  3,507  tons,  and  the  average 
3,401  tons.  The  total  amount  of  work  thus  done  by  the 
ship  during  the  30  days  of  June  was  the  loading  and  un- 
loading of  these  cargoes,  and  the  running  of  4.720  miles. 
The  Maryland  is  a  steel  steamer  built  by  the  I)etroit  Dry 
Dock  Company  in  1890,  and  is,  of  course,  c(iuipi)ed  with 
all  the  latest  appliances  for  speedy  loading  and  unloading. 

A  NEW  ship  canal  project  has  been  brought  forward  by 
Professor  Ilaupt,  of  Philadelphia,  and  others.  The 
proposition  is  to  widen  and  deepen  the  Delaware  tS:  Chesa- 
peake Canal,  which  extends  from  the  lower  Delaware  to 
the  upper  waters  of  Chesapeake  Bay,  so  as  to  permit  the 
passage  of  large  ships.  The  canal  is  at  present  14  miles 
long,  9  ft.  deep  and  varies  from  40  to  500  ft.  in  width  on 
the  surface.  There  is  a  tide-lock  at  each  end  and  one 
other  lock  with  a  lift  of  10  ft.  It  is  now  proposed  to  in- 
crease the  depth  to  25  ft.  and  to  make  the  surface  width 
not  less  than  170  ft.  throughout,  and  to  dispense  with  the 
middle  lock,  leaving  only  the  tidal  lock  at  each  end. 
Owing  to  the  nature  of  the  land  through  which  the  canal 
passes  this  could  be  done  at  a  comparatively  small  ex- 
pense, the  total  cost  being  estimated  at  only  about  $2,000,- 
000.  The  imj/rovement  would  save  some  200  miles  in 
distance  for  large  ships  and  steamers  passing  between 
Philadelphia  and  Baltimore,  besides  |)roviding  a  line  en- 
tirely inland. 

The  block  signals  of  the  future  were  discussed  by  Mr. 
J.  B.  Stewart,  who  read  a  jiaper  at  the  meeting  of  the 
Railroad  Telegraph  Superintendents  at  Denver.  Mr. 
Stewart  believes  that  the  requirements  of  increasing  traffic 
will  be  made  by  a  combination  of  automatic  and  manual 
signals,  the  blocks  to  be  comparatively  short,  with  home 
signals  operated  by  levers,  and  automatic  signals  worked 
either  by  electricity  or  air  pressure  placed,  say.  1,000  or 
1,500  ft.  apart  ;  the  circuit  connecting  them  to  be  also 
connected  with  the  lever  at  the  home  station,  so  that  when 
the  home  signal  is  placed  at  danger,  the  remaining  signals 
throughout  will  also  go  to  danger.  Such  an  arrange- 
ment, he  believes,  would  give  ample  protection  for  trains, 
while  mistakes  on  the  part  ol  an  operator  may  be  pre- 
vented by  different  devices.  One  of  the  requisites  of  an 
electrical  signal,  to  which  sufficient  attention  has  not  been 
paid,  is  that  all  the  instruments  and  batteries  should  be 
kept  in  good  working  condition  and  to  receive  frequent 
and  systematic  attention. 

Another  paper  presented  at  the  same  Convention,  by 
Mr.  Charles  Seldtn,  calls  attention  to  the  possibilities  of 
the  electric  motor  in  connection  with  ordinary  railroad 
service.  The  writer  does  not  believe  that  the  electric 
motor  will  take  the  place  of  the  steam  locomotive  for 
regular  traffic,  but  thinks  that  it  may  be  introduced  to 
advantage  for  switching  service,  and  to  a  considerable 
extent  also  for  suburban  service,  where  it  would  make 
possible  more  frequent  trains,  and  better  and  more  satis- 
factory service. 

In  the  near  future  the  portraits  that  may  be  made  of 
picturesque  and  historical  Harper's  Ferry,  Md.,  will  be 
very  different  from  those  now  extant.  The  same  moun- 
tains and  rivers  will  be  there,  but  the  familiar  railroad 
bridge  will  be  taken  away,  and  the  entire  works  of  the 
Baltimore  &  Ohio  Railroad  will  be  altered.  The  Company 
has  awarded  to  Messrs.  Jones  &  Thorne,  of  Baltimore, 
the  contract  for  making  this  radical  change.  It  will  use 
up  about  $250,000  of  the  $300, 0(X)  appropriated  for  the 
alteration  which  will  straighten  the  main  line  and  throw 
out  the  awkward  reverse  curve  which  now  exists  on  the 
bridge  across  the  Potomac.  It  will  also  do  away  with  the 
single  track  on  the  bridge  and  change  the  road  radically 
along  two  miles  of  its  length.  The  work  of  Messrs. 
Jones  &  Thorne  includes  a  tunnel  875  ft.  long  through  the 
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corner  of  Maryland  Heights.  From  the  point  where  the 
tunnel  emerges  they  will  build  eight  lofty  piers  of  Gettjs- 
burg  granite  across  and  in  the  Potomac  River,  upon 
which  will  be  constructed  a  stone  bridge  700  ft.  long.  Its 
cost  will  be  defrayed  out  of  the  remamder  of  the  money 
appropriated.  The  work  is  to  be  completed  in  si.x  months, 
in  time  for  the  World's  i-'air  traffic,  and  from  600  to  800 
workmen,  includmg  the  quarrymen  ot  the  Gettysburg 
Granite  Compiny,  wdl  be  employed  The  tunnel  and  the 
bridge  will  each  be  supplied  with  double  tracks  and  the 
blocking  of  trains  by  the  two  present  signal  towers  will 
be  obviated  Upon  the  completion  of  the  improvement  a 
train,  instead  of  curving  off  to  cross  ihe  river,  will  enter 
the  tunnel  in  the  bluff  1,100  ft.  east  ot  the  old  bridge,  and 
following  a  straight  line,  will  emerge  from  the  mountain- 
side about  200  ft.  from  the  old  bridge  and  about  the  same 
distance  back  from  the  river's  northern  liank  and  Ihe 
Chesapeake  S  Ohio  Canal.  It  will  continue  by  a  straight 
line  directly  across  the  canal  and  river  upon  the  liridge. 
antl  strike  the  West  Virginia  side  100  ft.  west  of  the  old 
depot  in  the  town  of  Harper's  Ferry.  On  that  side  il  will 
continue  until  it  strikes  the  bluff  along  which  the  tracks 
are  to  be  laid,  on  the  solid  mountain-side  400  ft.  souih  of 
the  present  tracks.  The  trains  following  this  course  will 
strike  the  present  tracks  a  mile  above  Harper's  I'errv. 
This  arrangement  will  do  away  with  all  the  trestle  work, 
about  J  mile  long,  at  Harper's  Ferry.  It  will  also 
straighten  out  every  curve,  and  prevent  many  stoppages 
that  occur  because  of  the  single  track  on  the  bridge.  The 
Valley  Branch,  which  connects  with  the  main  line  on  the 
West  Virginia  side,  will  also  connect  by  a  straight  line 
near  the  West  Virginia  enri  of  the  new  bridge  instead  of 
striking  it  by  a  curve.  The  contractors  have  already 
shipped  several  car  loads  of  lumber  and  material  to  the 
point  of  operations,  and  they  are  hastening  to  get  to  work 
at  the  earliest  possible  moment.  The  plans  for  the  bridge 
are  under  way.  The  old  bridge  was  built  at  the  close  of 
the  war  to  take  the  place  of  the  one  that  was  destroyed  in 
course  of  the  hostilities.  The  Baltimore  &  Ohio  manage- 
ment had  the  recently  adopted  plans  under  consideration 
many  years. 

The  production  of  pig  iron  is  decreasing  slowly,  the 
July  report  of  the  .I'lu-ricaii  Manufacture:)-  showing  257 
furnaces  in  blast  with  a  tolal  weekly  capacity  of  169,850 
tons  ;  a  decrease  of  3.040  tons,  or  1 :;  per  cent.,  from  the 
June  report.  As  compared  with  July,  1891,  there  is  but 
little  difference,  this  year's  staiement  showing  an  increase 
ol  only  2,426  tons,  or  i  .V  per  cent.,  in  the  weekly  capacity 
of  the  furnaces  in  blast. 

The  total  protluclion  of  pig  iron  for  the  first  half  of  1S92 
is  now  estimated  at  4,750,000  gross  tins.  No  great 
changes  are  probable  for  a  few  months  to  come. 

The  Consulting  Engineer,  Mr.  J.  B.  Johnson,  of  St. 
Louis,  to  whom  was  com  milled  the  tests  of  the  new  water- 
works of  the  city  of  Peoria,  has  made  a  full  report,  from 
which  the  works  seem  to  be  a  model  plant  for  a  city  ol 
moderaie  size.  The  tests  consisted  in  an  analysis  of  the 
water  and  a  study  of  the  geological  formation  from  which 
it  is  drawn  ;  an  inspection  of  the  pumping  station  and  the 
machinery  ;  a  study  of  the  p'ans  and  methods  of  construc- 
tion of  the  reservoir  and  siand-pipc;,  and  a  study  of  the 
distribution  and  pipe  system  of  the  city.  The  water  is 
pumped  from  a  well  into  which  it  enters  from  the  river, 
and  a  test  made  by  pumping  at  the  rate  of  5,000,000  gal- 
lons in  24  hours  reduced  the  level  in  the  well  only  3  tt. 
below  that  of  the  water.  Pumping  at  double  that  rale 
(or  10.000.000  gallons)  for  seven  hours  reduced  the  level 
to  7i  ft.  below  the  river,  and  other  lesls  made  showed  that 
the  water  entered  the  well  at  a  rate  sufficient  to  raise  its 
level  about  i  fi.  per  minute.  The  test  proved  sufficiently 
that  the  supply  ihrough  the  well  is  more  than  equal  to  all 
the  probable  needs  of  the  city  for  a  number  of  jearslo 
come. 

Chemical  tests  showed  the  water  pure  and  wholesome, 
but  slightly  hard,  as  was  to  be  expected  from  the  nature 
of  the  surrounding  country,  which  is  almost  entirely  un- 
derlaid by  limestone.  The  water  from  the  river  is  filtered 
through  nearly  one-quarter  of  a  mile  of  clean  gravel  be- 


fore entering  the  well,  so  that  it  is  extremely  unlikely  that 
any  surface  impurities  should  in  any  way  enter  it.  A 
considerable  part  of  the  supply  also  comes  from  ihe  gravel 
belt  through  which  tha  well  passes,  intercepting  the 
ground  water-llow  tor  a  considerable  distance. 

The  pumping  works  contain  three  sets  of  compound 
condensing  Worthington  high-duty  pumps,  each  having 
two  double-acting  water  plungers  21  in.  in  tliameter  At 
normal  speerl  these  plungers  work  at  the  rale  of  about 
140  ft.  per  minute  and  the  capacity  is  9.500,000  gallons  in 
24  hours.  Steam  is  furnished  by  three  batteries  of  Heine 
safely  boilers,  which  are  abundantly  suliicient  to  supply 
the  pum|)S.  The  machinery  has  been  designed  so  that 
there  can  be  no  interruption  of  the  regular  supply  for  the 
city  in  the  case  of  a  break-down  of  one  or  even  two  of  the 
pumps.      It  is  housed  in  a  substantial  brick  buihling. 

The  reservoir  has  a  capacity  of  18,000.000  gallons,  or 
sufficient  for  several  days'  supply,  even  should  the  pumping 
machinery  give  out  altogether.  There  are  two  stand- 
pipes  having  a  capacity  of  500,000  gallons  each.  Their 
summits  are  320  ft  above  the  city  datum,  giving  a  suffi- 
cient head  for  all  purposes. 

The  distributing  system  includes  75  miles  of  cast-iron 
pipe  varying  in  size  from  the  30-in.  mains  leading  from 
the  reservoir  down  to  6  in.  and  4-in.  pipe. 

These  works  were  designed  and  constructed  by  the  en- 
gineering firm  of  Moftatt,  Horlgkins  &  Clarke,  of  Syra- 
cuse, N.  Y.,  and  form,  as  above  stated,  a  very  complete 
and  substantial  plant. 


The  railroads  of  Japan,  as  might  be  expected  from  the 
broken  and  mountainous  nature  of  the  country,  have  re- 
t|uired  some  expensive  work  in  bridging  and  tunneling, 
'the  longest  tunnel  in  the  country  is  Itie  Yanagase-Yama, 
on  the  "Tsuruga  line,  which  is  4,435  ft,  in  length.  Four 
others  are  over  2,000  It.  long — the  Osaka-Yama,  2,i8r 
ft.;  the  Sekibe,  2,865  ft.;  the  Isohama,  3,167  ft.,  and  the 
Makinohara,  3.273  ft.  "The  Tokaido  line  has  26  tunnels, 
varying  in  length  from  50  to  3,273  II. 

The  longest  bridge  in  Japan  is  the  Tenriu-Gawa,  which 
is  3,967  ft.  long,  and  has  19  spans  of  200  ft.  each.  The 
Oi-gawa  bridge  has  16  spans  of  200  ft,  each.  There  are 
no  spans  of  over  200  ft.  in  the  country. 


The  Imperial  Railroad  of  North  China,  which  is  the 
chief  and  in  fact  almost  the  only  railroad  in  China,  is  now 
— as  we  have  already  noted— in  charge  of  Mr.  W.  N. 
Pethick,  who  is  an  American  and  is  familiar  with  Ameri- 
can methods.  Mr.  Pethick  has  been  taking  such  steps  as 
have  been  in  his  power  so  far  to  introduce  American 
meihods,  and  it  is  understood  that  he  has  made  arrange- 
ments to  place  a  number  of  Americans  in  responsible 
posiiions  on  the  road,  believing  that  he  can  in  this  way 
much  better  meet  the  requirements  of  the  country,  and 
make  the  roads  su-ce5sful  than  by  following  the  Knglish 
practice,  which  controlled  ihe  first  construction  and  for 
some  time  the  management  of  the  line.  It  is  natural  that 
this  course  should  arouse  opposition  from  some  quarters, 
and  it  has  been  manifested  in  attempts  to  reverse  his 
decisions,  to  depreciate  his  management  and  to  restore  to 
position  some  of  the  former  managers.  These  have  tailed 
so  far,  however,  and  the  present  Manager  has  fortunately 
the  entire  confidence  of  the  \'iceroy,  whose  decision  is 
final  on  all  matters  connected  with  the  railroad.  Upon 
the  success  of  this  line  the  future  ot  railroads  in  China  is 
very  largely  dependent. 

The  last  message  to  Congress  of  the  President  of  the 
Argentine  Republic  refers  to  the  Government  guarantees 
ot  railroad  dividends,  and  declares  that  there  is  now  a 
large  amount  due  from  the  guaranteed  lines  on  account 
ot  payments  made  by  the  Government,  which  shouUI  have 
been  repaid  by  the  companies  from  their  subsequent  profits. 

Immediate  action  to  recover  this  money  is  recom- 
mended. Stricter  execution  of  the  laws  for  the  super- 
vision of  the  railroads  is  also  protnised.  A  number  of 
concessions  which  had  been  made  for  new  lines  have  been 
cancelled.  The  President  reports  that  there  are  now  in 
operation  7,675  miles  of  railroad  iii  the  Kepublic,  of  which 
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625  miles  are  owned  by  the  Slate  ;  925  miles  are  owned 
l)y'  llie  different  Provinces  and  5.865  miles  are  owned  by 
loint-stoctc  companies.  There  :ire  also  23  lines  under 
construciion,  which  when  completed  will  add  3,175  miles 
10  this  total. 

Some  reference  has  before  been  made  to  the  investiga- 
tion ordered  by  the  New  South  Wales  Parliament  of  the 
management  ot  the  railroad  commissioners.  One  of  the 
points  especially  to  be  investigated  was  the  purchase  of 
locomotives  for  the  ("lovernnient  lines  from  the  ISaldwin 
Works  in  I'hiladelphia.  This  was  one  of  the  points  most 
strongly  urged  by  the  opposition  in  Parliament,  and  to 
some  extent  this  revealed  the  true  animus  ot  the  invesli- 
fjation,  the  purchase  of  these  Baldwin  engines  having 
been  a  very  sore  point  with  a  certain  party  in  Austr.Uia. 
Political  motives,  it  is  understood,  were  also  mixed  up  in 
the  investigation,  which  has  so  far  revealed  nothing  what- 
ever to  the  discredit  of  the  Commissioners,  but,  on  the 
contrary,  has  served  to  vindicate  their  management.  As 
to  the  Baldwin  engines,  the  fact  that  when  they  lirst  went 
into  service  there  was  some  trouble  with  broken  axles  has 
been  made  the  most  of,  but  it  seems  that  the  defective 
a.xles  were  made  good  by  the  Company,  and  that  the 
engines  have  done  very  satisfactory  work. 

Not  much  progress  is  apparent  in  the  various  projects 
for  bridges  across  the  Hudson  and  Kast  Rivers  to  connect 
the  city  ot  New  York  with  the  opposite  shores.  That  there 
is  an  urgent  need  for  two  more  bridges  over  the  Kast 
River  to  connect  the  city  with  Long  Island,  and  for  at 
least  one  and  probably  two  bridges  over  the  Hudson,  is  gen- 
erally admitted,  but  lack  of  capital,  some  interested  local 
opposition,  and  to  some  extent  jealousy  and  dissension 
among  the  advocates  of  tlifferent  plans  seem  for  the  pres- 
ent to  have  blocked  all  progress. 


The  New  York  Rapid  Transit  plan  has  advanced  an- 
other step,  the  Supreme  Court  having  approved  the  report 
of  the  Commissioners,  and  the  plans  submitted  for  an 
underground  line  from  the  Battery  to  the  northern  limits 
of  the  city,  the  details  of  which  have  been  previously  ex- 
plained. The  legal  obstacles  are  now  all  passed,  and  the 
next  thing  to  be  done  is  for  the  Commission  to  offer  the 
franchise  for  constructing  the  road  to  that  corporation  or 
combination  which  is  willing  to  undertake  it  on  the  most 
favorable  terms  for  the  city. 


A  COMPOUND    FAST   PASSENGER  LOCOMO- 
TIVE. 


In  the  Journal  for  January,  1892,  there  was  published 
a  brief  note  on  the  performance  of  a  compound  locomotive 
especially  designed  lor  fast  passenger  service  with  heavy 
trains,  by  M.  du  Bousquet,  Chief  Engineer  of  Material  and 
Traction  of  the  Northern  Railroad  of  France.  This  en- 
gine is  a  machine  of  exceptional  interest,  and  in  many  re- 
spects of  excellent  design.  We  have  received  from  M.  du 
Bousquet  a  copy  of  a  paper  on  this  engine  and  its  perform- 
ance, which  was  prepared  by  him  for  the  J\i'i'ii,-  Generate 
lies  C/teiiiins  tie  P'er,  a  condensation  of  which,  it  is  be- 
lieved, will  present  some  interesting  points.  The  illustra- 
tions herewith  show  a  general  view  of  the  engine  ;  a  longi- 
tudinal section  and  half  plan  ;  two  cross  sections  showing 
respectively  the  high  and  low-pressure  cylinders  ;  and  an 
enlarged  view  of  the  valve  by  which  the  high-pressure  ex- 
haust can  be  turned  directly  into  the  sinoke-box.  The  copy 
from  which  the  illustrations  were  prepared  was,  unfortu- 
nately, somewhat  imperfect,  and  time  did  not  permit  new 
drawings  to  be  secured  ;  but  the  general  features,  it  is  be- 
lieved, are  sufficiently  shown. 

The  general  design  of  the  engine  follows  the  .'\merican 
type  of  four  coupled  driving-wheels  and  a  four-wheeled 
truck,  the  peculiarities  being  in  the  arrangement  and  con- 
nection of  the  cylinders.  It  is  a  four-cylinder  compound, 
having  two  high-pressure  and  two  low-pressure  cylinders 
connected  through  an  intermediate  reservoir.  The  two 
high-pressure  cylinders  arc  placed  outside  and  immediate- 


ly in  front  of  the  forward  drivers  ;  their  connecting-rods 
extend  to  the  outside  crank-pins  of  the  rear  pair  of  drivers. 
The  low-pressure  cylinders  are  inside,  in  the  smoke-box, 
and  are  connected  with  cranks  on  the  forward  driving  axle. 
The  ilriving-wheels  are  coupled  by  parallel  rods  outside  in 
the  ordinary  way.  This  arrangement  was  adopted  after 
careful  consideration  and  as  a  result  of  experience  with  a 
four-cylinder  compound  engine  built  some  time  before. 
The  driving-axles  are  placed,  one  in  front  of  the  lire-box 
and  the  other  behind  it. 

It  may  be  noted  that  the  cranks  of  the  high  and  low- 
pressure  cylinders  are  not  at  an  angle  of  180°,  but  at  162° 
—an  arrangement  adopted  to  assist  the  engine  in  starting. 

The  loco'inotives--there  are  two  of  them  now  in  service 
—were  built  for  the  Northern  Railroad  by  the  Societe 
Alsacienne  de  Constructions  Mecaniques,  and  have  now 
been  at  work  about  seven  months. 

The  boiler  is  built  for  a  working  pressure  of  190  to  200 
lbs.  The  barrel  is  49.8  in.  in  diameter  inside  the  smallest 
ring,  and  has  202  lubes  1.77  in.  in  diameter  and  12.8  ft. 
long.  The  tire-box  is  58  in.  in  depth  at  the  back  end  and 
68  in.  at  the  front  ;  the  grate  area  is  21.96  sq.  ft.  There 
is  a  detlector  or  water-leg  of  a  kind  much  in  use  on  the 
Northern  Railroad,  and  known  as  the  Tenbrink  deflector. 
The  healing  surface  is  :  Tire-box— including  deflector— 
146.  7  sq  ft.  ;  tubes,  1,054.87  sq.  ft.  ;  total,  1,20094  sq.  ft. 
The  fuel  generally  used  is  bituminous  coal  mixed  with 
briquettes  of  compressed  fuel,  which  are  much  used  in 
France. 

The  truck  has  a  plate  frame  and  outside  journal  bear- 
ings ;  the  springs  are  not  equalized.  The  wheels  are  40  9 
in.  in  diameter,  and  the  axles  are  spaced  4  fl.  11  in.  be- 
tween centers. 

The  driving-wheels  are  83.2  in.  in  diameter,  and  the 
driving-axles  are  9  84  ft.  between  centers.  The  distance 
from  the  rear  driving-axle  to  the  center  of  the  truck  is  21 
ft.  1 1  in.  The  crank-axle  for  the  forward  drivers  is  of  the 
Worsdell  type,  with  circular  jaws. 

The  frames  are  of  the  plate  type,  and  are  of  steel  plate 
I.I  in.  thick.  They  are  solidly  braced  together  in  front  of 
the  forward  driving-axle  by  a  cast-steel  bjx  or  frame, 
which  also  serves  to  carry  the  guides  for  the  low-pressure 
cylinders.  The  guides,  both  inside  and  outside,  are 
double,  with  cross-heads  of  the  ordinary  type,  as  shown  in 
the  engraving.     The  driving-springs  are  not  equalized. 

The  high-pressure  cylinders  are  13.4  in.  in  diameter  and 
25.2  in.  stroke  ;  the  low-pressure  cylinders  are  20.9  in.  in 
diameter  and  25  2  in.  stroke.  The  ratio  of  the  cylinders  is 
I  :-2.42.  The  size  of  the  intermediate  reservoir  is  such 
that  the  ratio  between  the  volume  ot  the  two  high-press- 
ure cylinders  and  that  of  the  reservoir  is  1  :  1.36.  When 
working  at  a  boiler  pressure  of  195  lbs.,  the  pressure  in 
the  intermediate  reservoir  is  about  85  llis. 

The  valve  gear  is  of  the  Walschaert  type,  and  there  is  a 
separate  valve  motion  for  each  cylinder.  The  motions  for 
the  high-pressure  cylinders  are  entirely  outside,  as  shown 
in  the  drawing.  The  position  of  the  steam-chests  is  indi- 
cated in  the  cross-sectional  views.  The  valves  of  both 
high  and  low-pressure  cylinders  have  i  07  in.  outside  lap 
and  0.12  in.  inside  lap. 

The  reverse  levers  for  the  two  sets  of  valve  motions  are 
placed  side  by  side,  and  are  so  arranged  that  they  can  be 
worked  together  or  separately  at  the  will  of  the  engineer, 
the  connection  between  the  two  levers  being  made  by  a 
spring  catch  and  pin.  This  enables  the  engineer  to  vary 
the  admission  to  the  two  sets  of  cylinders  as  may  be  found 
most  advantageous  in  practice. 

For  use  in  starting  or  in  emergencies  when  additional 
power  is  required,  an  arrangement  is  provided  by  which 
the  exhaust  from  the  high-pressure  cylinders  can  be  turned 
directly  into  the  smoke-slack,  while  at  the  same  time  steam 
from  the  boiler  is  admitted  through  the  intermediate  reser- 
voir to  the  low-pressure  cylinders.  Experience  has  shown 
that  the  simple  admission  of  high-pressure  steam  to  the 
reservoir,  without  disposing  of  the  exhaust  from  the  small 
cylinders',  creates  a  back-pressure  in  the  latter  which  must 
be  taken  into  consideration.  This  apparatus  is  shown  in 
detail  in  fig.  6.  and  consists  of  a  valve  with  three  open- 
ings which  is  attached  on  each  side  to  the  exhaust-pipe 
connecting  the    high-pressure    cylinder  with   the  inter- 
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metliate  reservoir.  The  exhaust-pipe 
enters  a  cast-iron  box,  A,  the  connec- 
tion being  made  by  an  expansion-joint 
and  stuffing -box,  C.  The  cyHndrical 
valve  /)',  according  to  its  position,  per- 
mits the  exhaust  steam  to  continue  di- 
rectly forward  on  its  way  to  the  reser- 
voir and  the  low-pressure  cylinders,  or 
turns  it  into  the  pipe  T,  which  leads  to 
the  smoke-l)Ox.  When  the  valve  is 
placed  as  shown  in  the  engraving,  the 
high-pressure  exhaust  thus  passes  di- 
rectly to  the  smoke-stack.  A  quarter 
turn  of  the  valve  7?  is  sufficient  to  make 
the  change.  Motion  is  given  to  the 
valve  by  the  rod  or  stem  /,  which  passes 
through  a  stuffing-box  /..  As  the  work- 
ing ol  this  valve  from  the  cab  by  rods 
and  levers  would  require  a  somewhat 
complicated  arrangement,  it  is  operated 
by  a  small  steam  cylinder,  the  piston- 
rod  of  which  is  connected  to  a  lever 
keyed  on  the  valve-rod  t.  Steam  is  ad- 
mitted to  this  cylinder  from  the  boiler 
by  opening  a  small  valve,  and  the  whole 
arrangement  is  a  very  simple  one. 

The  total  weight  of  this  engine  ready 
for  service  is  105,350  lbs.,  of  which 
38,130  lbs.  are  earned  on  the  truck, 
33,830  lbs.  on  the  forward  drivers  and 
33  390  lbs.  on  the  rear  drivers  ;  the  total 
weight  on  the  drivers,  which  is  utilized 
for  adhesion,  is  thus  67,220  lbs. 

The  tender  is  carried  on  six  wheels  of 
49  I  in.  in  diameter.  It  will  carry  3,900 
galls,  of  water  and  8,800  lbs.  of  coal. 
The  total  weight  with  a  full  load  of  coal 
and  water  is  74,050  lbs. 

The  total  wheel-base  of  the  engine 
and  tender  together  is  43.8  ft.,  and  their 
total  length  outside  of  the  drawheads  is 

53.9  ft- 

In  service  these  engines  have  been 
employed  on  the  fast  express  trains  be- 
tween Paris,  Amiens  and  Lille,  where  a 
high  speed  is  required,  with  trains  vary- 
ing in  weight  from  1 10  to  200  tons,  ex- 
clusive of  the  weight  of  engine  and  ten- 
der. The  average  speed  of  these  trains 
is  from  45  to  50  miles  an  hour.  With  a 
train  of  140  tons,  one  o(  them  has  made 
the  run  from  Paris  to  Amiens.  81  miles, 
in  90  minutes,  or  at  the  rate  of  54  miles 
an  hour  ;  and  with  a  train  of  200  tons  il 
has  made  the  run  from  Paris  to  St. 
Ouentin,  95  miles,  in  two  hours,  or  at 
the  rate  of  47^  miles  an  hour.  In  their 
regular  work  they  are  frequently  called 
on  for  exceptional  speed  where  it  is  ne- 
cessary to  make  up  time  on  account  of 
delays  on  connecting  lines  or  other 
causes. 

Among  these  exceptional  perform- 
ances are  included  a  run  at  the  rale  of 
43  5  miles  an  hour  up  a  long  grade  of 
oS  per  cent.,  the  train  weighing  140 
tons,  or  220  tons  with  engine  and  ten- 
der ;  a  run  at  46.6  miles  an  hour  up  a 
grade  of  0.5  per  cent.,  with  a  train  of 
225  tons,  or  305  tons,  including  engine 
and  tender  ;  a  run  at  55  9  miles  an 
hour  on  a  level  with  a  train  of  2to  tons 
—  290  tons,  including  engine  and  lender. 

Among  the  excellent  points  shown  by 
these  engines  have  been  quickness  in 
starting  and  in  reaching  full  speed  from 
a  slop  ;  great  stability  at  high  speeds, 
and  an  economy  in  fuel  as  compared 
with  other  engines  doing  Ihe  same 
work. 
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SECTIONS  SHOWINr,    HIGH  PRESSURE  CYLINDERS. 


SECTIONS  SHOWING   LOW-PRESSIRE  CYLINDERS..- 


Fig.  6. 
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The  fuel  economy  as  shown  by  single  trips  has  been 
over.  23  per  cent.  ;  as  shown  by  a  much  safer  test — three 
months  of  regular  work— it  was  14  4;  percent.  An  econo- 
my which  would  hardly  be  looked  tor  was  a  saving  (if  some 
10  per  cent,  in  consumption  iif  lubricating  oil.  It  is  slated 
Ih.it  during  the  months  of  service  every  means  were  laken 
to  see  thru  the  compound  engines  received  only  fair  treat- 
ment and  were  not  favored  in  any  way. 

The  maximum  tractive  power  when  working  compound 
is  calculated  at  17,295  lbs.,  which  is  increased  to  22,040 
lbs.  when  the  high-pressure  cylinders  exhaust  directly  and 
all  the  cylinders  are  working  separately.  The  maximum 
tractive  power  obtained  in  practice  when  working  com- 
pound has  been  11,174  lbs.,  or  about  65  per  cent,  of  the 
theoretical  maximum. 

To  meet  certain  criticisms  this  engine  was  tried  for  sev- 
eral days  with  the  parallel  rods  removed,  so  that  the 
drivers  were  not  coupled.  The  results  were  not  favor- 
able. \\'hile  ihe  same  speed  was  attained,  the  engine  lost 
in  some  degree  its  quickness  in  starting,  and  some  slipping 
was  noticed  while  running  as  well  as  in  starting.  The 
exhaust  was  not  as  even,  and  there  was  some  irregularity 
in  its  pulsations  ;  it  was  also  less  (luiet,  and  it  was  evident 
thai  the  engyne  worked  better  when  coupled. 

This  engine  of  M.  du  Bousi]uet  is  in  many  respects  a  re- 
markable locomotive,  ami  deserves  careful  attention.  As 
a  whole  it  certainly  reflects  credit  on  the  designer. 


THE    NEW    YORK    AIR-BRAKE    COMPANYS 
WORKS. 


.\s  the  early  patents  on  air-brakes  have  nearly  all  ex- 
pired, the  business  is  now  open  to  any  one  disposed  to  go 
into  it.  In  the  early  days  of  their  evolution  Mr.  Frederick 
W.  Eames  invented  and  manufactured  a  lorm  of  vacuum 
brake  which  was  known  by  his  name,  and  which  is  still 
useil  on  some  roads,  among  them  the  New  York  Elevated. 

He  estalilished  his  manufactory  at  Walertown,  N.  Y. 
As  some  of  our  readers  may  have  only  an  indefinite  idea 
of  the  location  of  this  place,  it  may  be  explained  that  it  is 
in  the  northern  part  of  the  State,  only  a  lew  miles  east  of 
the  eastern  end  of  Lake  Ontario.  It  is  located  on  Black 
River,  which  su|)plies  a  m.ignihcent  water  power  at  this 
point  to  the  brake  works,  and  to  a  number  ol  large  paper- 
mills.  The  river  has  its  headwaters  about  the  middle  of 
that  portion  ot  the  .Stale  which  is  north  of  the  New  York 
Central  Railroad.  It  Hows  northwestward  and  empties 
into  the  eastern  end  of  Lake  Ontario  near  Sackell's  Harbor 
o(  historic  fame.  Walertown  is  one  ot  Ihe  most  beautiful 
places  in  the  State.  The  dwelling-houses  of  the  well-to- 
do  people — of  whom  there  seem  to  be  a  great  many— are 
of  exquisite  design,  and  generally  have  ample  grounds 
about  them.  The  streets  are  well  shaded,  and  with  the 
yards  and  gardens  form  perfect  pictures  of  sylvan  beauty. 
The  works  are  located  on  an  island  in  the  river  about 
which  the  water  tumbles  and  whirls  in  a  way  that  is  be- 
wildering to  a  stranger,  but  fascinating,  too,  to  a  driver 
of  a  pen  or  pencil  whose  daily  life  is  spent  in  the  haunts 
which  are  known  as  "  up  town"  and  "  down-town"  in 
New  York  City. 

The  works  are  under  the  management  of  Mr.  Albert 
P.  Massey.  Mechanical  Engineer  ;  R,  C.  -Augur,  Assistant 
Mechanical  Engineer;  H  G  Manning,  Superintendent; 
William  H.  Pollard,  Assistant  Superintendent  ;  W.  H. 
Ford,  Chief  Draftsman  ;  and  J.  E.  Stebbins,  Specialist, 
the  meaning  of  which  latter  title  is  that  any  special  work 
which  does  not  come  under  the  jurisdiction  of  other  de- 
partments is  referred  to  him. 

A  plan  of  the  works  is  shown  by  the  diagram  herewith. 
About  600  hands  are  employed,  and  the  shops  have  a 
capacity  for  turning  out  a  large  amount  of  work.  The 
largest  ot  the  group  of  buildings  is  the  machine  shop, 
which  is  built  of  brick,  41  <  250  and  three  stories  high. 
The  offices  and  drawing-rooms  are  in  Ihe  south  end  of 
this  building.  The  different  shops  have  in  all  six  eleva 
tors  built  by  Morse  &  Williams  ol  Philadelphia.  With 
these  all  work  is  carried  up  and  down  to  and  from  the 
different  floors.  All  the  shops  are  models  of  cleanliness, 
and  ample  provision  is  made  for  washing,  closets  for  the 


men's  attire,  and  water-closets  for  their  necessities. 
These  conveniences  recall  with  a  shudder  the  horrors  and 
unutterable  abominations  which  existerl  in  machine  shops 
40  years  ago,  during  the  period  when  the  writer  acquired 
his  "  practical  experience." 

Some  notes  of  the  tools  and  appliances  in  these  shops 
may  be  interesting.  The  driving  power,  as  already  re- 
marked, IS  water,  which,  being  unfading,  no  engines  are 
required.  The  parts  of  brake  fivturcs.  compared  with 
ordinary  locomotive  work,  being  bm.ill,  ncaily  all  ll.e  tools 
used  in  these  shops  are  small  and  light.  In  much  of  the 
work,  however,  a  very  high  degree  of  precision  is  re- 
quired, and  therefore  the  very  best  tools  and  appliances 
must  be  used. 

In  the  machine  shop  there  are,  for  example,  such  tools 
as  the  following  :  Seven  Brown  &  Sharpe  screw  machines, 
on  which  brass  work  lor  valves  of  various  kinds  is  clone  ; 
six  milling  machines,  some  of  them  by  Brown  &  Sharpe 
and  some  by  Warner  &  Swasey,  of  Cleveland,  O.,  and  a 
milling  machine  for  grinding  packing  rings  for  triple 
valves.  These  rings  are  made  eccentric  in  form,  and  their 
sides  must  be  ground  so  that  they  will  be  slightly  thicker 
on  their  outer  edges  than  they  are  on  the  inside.  This 
requires  very  accurate  work.  Wet  emery-wheels  are 
used  for  grinding  tools.  A  number  of  cock-boring  and 
key-turn  ng  machines  by  Warner  &  Swasey  are  in  use. 
Some  ot  these  have  double  heads  arranged  so  that  a  cock 
may  be  bored  with  one  of  them,  and  a  key  turned  simul- 
taneously with  Ihe  other.  A  monitor  turret  machine,  by 
Warner  ..t  Swasey,  is  used  for  doing  the  lathe  work  on 
the  main  triple  valves.  Two  three-spindle  sensitive  drills, 
by  Dwighl  Slate  Machine  Co.  of  Hartford,  Conn.,  are  em- 
ployed for  drilling  the  minute  holes  which  are  required  in 
some  parts  of  the  brake  apparatus.  Two  special  grinding 
machines,  by  lUown  X:  Sharpe.  used  for  grinding  the  cylin- 
ders for  triple  valves  are  interesting.  The  emery-wheel,  of 
course,  revolves  rapidly  and  the  cylinder  slowly.  At  the 
same  lime  Ihe  emery-wheel  has  a  movement  longitudinal  to 
the  cylinder  equal  to  the  stroke  of  its  piston.  By  this  means 
the  insides  of  the  cylinders  are  finished  with  the  utmost  pre- 
cision. As  this  part  of  the  brake  apparatus  is  very  deli- 
cate, the  pistons,  cylinders  and  valves  must  all  be  finished 
in  the  most  exact  way. 

The  valve-seats  in  the  triple  valve  consist  of  a  slot  ,"j  in. 
wide  and  ,'V.  in.  deep,  which  is  cut  on  the  inside  of  a  cyl- 
indrical surface.  This  is  done  by  a  machine  which  has  a 
spindle  li  in.  diameter  and  aboui  5  ft.  long,  with  cutlers 
on  the  under  side  of  the  width  ot  the  slot,  and  shaped 
somewhat  like  saw  teeth.  This  spindle  moves  longi- 
tudinally to  the  valve-case,  and  in  less  time  than  it  has 
taken  to  write  this  description  cuts  the  slot  in  which  the 
slide-valve  works. 

Another  special  machine  is  one  for  boring  and  lapping 
cocks.  It  has  a  three-jawed  chuck,  which  holds  one  cock 
for  boring  and  one  for  tapping,  and  while  this  is  being 
done  a  cock  is  taken  out  of  the  third  jaw  and  replaced 
with  another,  so  that  the  operation  is  continuous.  The 
boring  tools  are  held  in  two  spindles  on  each  end  which 
are  thrown  out  by  cams.  Cocks  are  all  tested  by  subject- 
ing them  to  air-pressure  below  water.  The  escape  of 
bubbles  of  air  reveals  any  leakage. 

No.  3  shop  is  devoted  chiefly  to  vacuum  brake  work. 
This  form  of  brake  is  still  extensively  used  as  an  engine 
brake  and  on  the  cars  of  elevated  railroads,  in  cities,  and 
on  foreign  lines  where  it  was  introduced  when  it  was  first 
brought  out. 

A  36-in.  boring-mill,  by  the  Bridgeport  Machine  Tool 
Companv,  is  used  for  finishing  the  center  plates  for  pumps. 
Two  Sellers  double-shaft  boring-mills  are  used  for  boring 
pump  cylinders.  Besides  these  there  are  10  single-spindle 
boring  mills,  by  the  Newton  Machine  Tool  Works,  em- 
ployed in  boring  brake  cylinders.  Among  the  other  tools 
in  use  are  two  three-spindle  drill  presses,  one  four- 
spindle  tapping  machine,  a  two-spindle  drilling  and  lap- 
■ping  machine.  These  machines  are  by  Prentice  Brothers, 
of  Worcester,  Mass. 

The  first  floor  of  No.  3  shop  is  (he  assembly-room  for 
air  work,  and  the  basement  is  also  devoted  to  vacuum 
work.  One  of  the  processes  required  in  this  department 
is  to  saturate  the  cylinders  and  diaphragm  cases  in  hot 
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paraffine  to  make  them  air-tight,  as  it  is  found  that  air 
will  often  leak  through  ordinary  castings. 

The  tool  room  is  on  the  first  lloor  of  No.  i  shop.  It  is 
supplied  with  a  No.  i  Brown  S:  Sharpe  universal  grinding 
machine,  two  No.  3  universal  cutter  and  reamer  grinding 
machines,  a  twist  drill  grinder,  made  at  the  Worcester 
Institute  of  Technology,  and  all  the  other  tools  usually 
found  in  such  departments. 


one  of  the  air-pistons  in  the  usual  way.  The  contents  of 
the  two  air-cylinders  are  compressed  into  the  smaller  cyl- 
inder, and  then  the  contents  of  the  smaller  cylinder  are 
compressed  into  the  reservoir.  The  action  of  the  pump 
in  compressing  air  is  thus  similar  to  that  of  using  steam 
in  a  compound  engine,  and  results  in  a  corresponding 
economy.  These  pum|is  when  they  are  completed  are 
tested  under  steam  for  a  given  period,  and,  while  working 
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PLAN    OF   NEW   YORK    AIR    BRAKE   COMPANY'S   WORKS,    WATERTOWN,    N.    Y. 


Ample  iron  and  brass  foundries  and  a  blacksmith  shop 
are  also  part  of  this  establishment.  In  the  latter  consid- 
erable heavy  work  must  be  done  for  heavy  locomotive 
brakes.  A  peculiarity  in  the  blacksmith  shop  is  working 
the  power  hammers  with  compressed  air  instead  of  steam. 
This  air  is  compressed  by  water  power. 

In  the  manufacture  of  brake  apparatus  the  utmost  care 
must  be  taken  in  the  inspection  of  it  during  the  time  it  is 
being  manufactured,  and  after  it  is  completed.  A  defect 
in  any  part  of  the  apparatus  may,  after  it  is  put  in  ser- 
vice, mean  failure,  and  failure  may  mean  disaster.  There- 
fore at  every  stage  of  the  work  the  most  rigid  inspection 
is  applied  to  all  the  parts  which  are  turned  out. 

What  is  called  a  "  Duplex"  air-pump  is  used  by  the 
New  York  Air-Brake  Company  for  compressing  the  air 
which  operates  the  brakes.  It  has  two  steam  and  two 
air-cylinders.  The  two  steam-cylinders  are  of  the  same 
size,  and  are  placed  side  by  side.  The  air-cylinders  are  of 
unequal  size.     Each  of  the  steam-pistons  is  connected  to 


with  a  required  steam  pressure,  they  must  make  a  speci- 
fied number  of  strokes  against  the  pressure  of  air  under 
which  the  brakes  are  worked. 

The  engineer's  valves  are  tested  on  a  rack  which  has 
all  the  apparatus  and  piping  for  10  cars,  and  all  the  fixtures 
on  the  cars  are  tested  on  another  rack  which  has  the  same 
length  of  piping  and  will  receive  all  the  apparatus  for  50 
cars.  These  are  tested  under  air  pressure  in  one  direction 
and  it  is  then  reversed— that  is,  the  pressure  is  applied  so 
that  the  first  apparatus  becomes  the  last  and  the  last 
first.  Any  defect  or  failure  to  work  properly  is  thus  de- 
tected, and  ot  course  remedied  at  once.  When  it  is  all 
perfected  and  completed  it  is  brought  to  shop  No.  14  for 
.  packing.  Before  this  is  done  it  is  taken  to  the  inspection- 
room  in  this  same  building  for  a  final  inspection.  The 
pattern,  stock,  and  storage-room  are  in  this  same  building. 

The  extent  of  this  establishment  and  the  perfection  and 
capacity  of  its  equipment  was  a  surprise  to  the  writer,  as 
he  believes  it  will  be  to  many  of  his  readers. 
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A  COMPOUND  RACK  RAIL  LOCOMOTIVE. 


TllF.  illustration  lieio  ^iven  is  troni  a  pholoy;rapli  of  a 
locomotive  of  the  Vauclain  four-cylinder  compound  type 
huilt  for  the  rack-rail  road  up  Tike's  Teak.  The  engme  is 
carried  on  six  wheels  running;  on  the  ordinary  rails,  and 
the  power  is  applied  to  toothed  ilrivers  which  engajje  with 
the  rack-rail.  The  connecting-rod  works  on  a  lever,  the 
lower  enti  of  whicii  is  pivoted  on  the  frame,  and  a  second 
connecting-rod  extends  from  .i  |]in  on  this  lever  to  an  out- 
side crank  on  the  forward  liriving-axle.  The  whole  ar- 
rangement is  very  clearly  shown  in  the  photograph,  with 
the  exception  of  the  driving-wheels,  which  are  concealed 
by  the  frame. 

H  The  boiler  is  set  at  an  angle  of  about  io°  with  the  track, 
in  order  to  keep  it  nearly  horizontal.     The  frames  are  out- 


visable  to  provide  a  large  storage  rcser\uir.  and  the  spot 
selected  was  at  Hhatgarh,  where  the  Velwandi  River  joins 
the  Nira.  The  tributary  stream  brings  down  a  large 
amount  of  water  in  the  rainy  season,  and  its  valley  above 
the  junction  is  well  adapted  for  a  reservoir.  The  dam  as 
planned  and  built  is  across  the  Yelwandi,  just  above  its 
mouth,  and  is  a  work  of  considerable  magnitude.  Kor 
the  description  of  the  dam  and  the  accompanying  drawing 
we  are  indebted  to  the  Indian  Kni^inecr. 

The  d.un,  which  is  of  niasoniy  and  concrete,  is  3,020  ll. 
long,  wilh  a  maximum  height  of  127  ft.  above  lowest 
foundation  and  103  ft.  above  the  bed  of  the  river,  the  width 
at  full  supply  level  being  12^2  ft.,  and  the  maximum  width 
at  base  76  ft  Two  waste  weirs  are  provided,  one  at  the 
south  and  one  at  the  north  end  of  the  dam.  A  roadway 
with  clear  width  of  11  ft.  is  constructed  on  the  top  of  the 
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side,  and  are  of  the  plate  type.  The  rear  pair  of  bearing- 
wheels  are  arranged  in  a  two-wheeled  truck. 

The  boiler  barrel  is  46*  in.  in  diameter,  and  has  158 
tubes  i\  in.  in  diameter  and  7  ft.  3  in.  long.  The  fire-box 
is  36;^  in.  long  and  51  i  in.  wide,  the  oulside  frames  permit- 
ting this  unusual  width.  Water  is  carried  in  two  side 
tanks,  each  holding  200  gallons.  The  coal- box  is  at  the 
rear  end  of  the  cab.  The  total  wheel  base  of  the  bearing- 
wheels  is  II  ft.  fin.  The  total  w-eight  o(  the  engine  in 
working  order  is  45,850  lbs.,  of  which  33,200  lbs.  are  ear- 
ned on  the  drivers. 

The  high-pressure  cylinders  are  9  in.  in  diameter  and 
the  low-pressure  15  in.,  both  being  22  in.  stroke.  The 
valve  gear  is  that  ordinarily  used  in  the  Vauclain  engine. 
The  ratio  of  the  cylinders  is  i  :  2. 78.  The  driving-axles 
are  spaced  4  ft.  9;  in.  between  centers  ;  the  toothed  driv- 
ing-wheels are  22.46S  in.  in  diameter,  measured  on  the 
pitch  line.  The  gauge  of  the  bearing  rails  is  the  stand- 
ard. 4  ft.  SJ  in. 

The  engine  is  a  neat  and  compact  design  and  well  adapt- 
ed for  its  special  work.  An  excellent  feature  is  the  adop- 
tion of  the  outside  plate  frame,  giving  fire-box  room  which 
could  not  otherwise  be  obtained  without  lengthening  the 
boiler  to  an  undesirable  degree. 


THE  BHATGARH  DAM. 


For  some  years  past  English  engineers  have  been  en- 
gaged upon  extensive  works  by  which  the  waters  of  the 
Nira  River,  in  India,  are  preserved  and  utilized  for  irri- 
gation.    In  connection  with  these  works  it  was  found  ad- 


dam  and  carried  over  the  waste  weirs  by  means  of  piers 
and  arches.  The  combined  length  of  the  dam  and  weirs 
is  4,067  ft.,  the  clear  length  of  water  way  on  the  two  weirs 
being  Sio  ft.,  calculated  to  discharge  the  maximum  Hood 
with  a  head  ol  8  ft. 

Fifteen  under-sluices  are  built  in  the  dam,  in  the  river 
portion,  each  8  ft.  X  4  ft.,  with  their  sills  12^  ft.  above 
the  bed  of  the  river,  and  designed  to  carry  off  the  early 
monsoon  floods,  which  are  heavily  laden  with  silt.  Two 
additional  sluices  to  draw  off  the  water  at  higher  levels 
for  the  canal  supply  are  built,  one  in  the  north  and  the 
other  in  the  south  flank,  each  3  ft.  X  3  ft.,  with  their  sills 
respectively  24  and  50  ft.  above  the  sills  of  the  under- 
sluices. 

Seven  turbine  sluices,  two  on  the  right  and  five  on  the 
left  bank,  have  also  been  provided,  each  2/^  ft.  diameter. 

The  line  of  the  dam  crosses  the  river  in  a  curve  of  4,500 
ft.  radius  convex  to  the  water,  the  length  of  the  curve 
being  2.300  ft.  ;  it  is  continued  on  the  north  bank,  in  a 
line  tangential  to  the  curve,  and  on  the  south  a  reverse 
curve  of  300  ft.  radius  for  a  length  of  407  It.  brings  the 
line  to  the  ridge  along  which  it  is  taken  in  a  straight  line 
tangential  to  the  last  curve,  the  length  o(  400  ft.  at  the 
south  end  giving  an  excellent  site  for  a  waste  weir.  The 
curved  plan  of  the  dam  was  adopted  to  suit  the  best  line 
of  foundation  and  not  with  any  idea  of  giving  additional 
strength.  This  form,  however,  adds  considerably  to  the 
beauty  of  the  structure,  and  gives  an  appearance  of  greater 
strength.  A  light  railing  3  ft.  high  is  provided  on  each 
side  of  the  roadway  along  the  top  of  the  dam.  It  consists 
of  cast-iron  standards  fixed  in  the  parapets  10  ft.  apart, 
and  supporting  a  double  line  of  wrought-iron  piping. 
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In  the  original  design  the  section  was  calculated  for  a 
maximum  height  of  loi  ft.  with  top  width  of  13  65  ft.,  l)ot- 
tom  width,  67.64  ft.,  and  the  down  stream  profile  in  three 
straight  batters.  The  dam  was  to  be  of  rubble  masonry, 
the  weight  of  which  was  assumed  in  the  calculation  at  140 
lbs.  per  cubic  foot. 

In  1883  the  design  was  revised,  and  the  conditions  laid 
down  were  that  the  intensity  of  vertical  pressure  was  to  be 
nowhere  more  than  120  lbs.  per  sq.  in.  ;  that  the  resultant 
pressure  was  to  fall  within  the  middle  third  of  the  base  of 
any  portion  of  the  section,  and  that  the  average  weight  of 
the  material  (rubble  masonry  and  concrete)  was  to  be 
taken  at  160  llis.  per  cubic  foot.  This 
weight  was  decided  upon  after  a  num- 
ber of  experiments  with  samples  of  the 
materials  that  it  was  proposed  to  use. 

The  water  face  of  the  dam  which  has 
been  built  has  a  batter  of  i  in  50  and 
the  pr9file  of  the  down-stream  face  is  a 
series  of  straight  bailers  for  every  10 
ft.  height,  the  general  curve  being  a 
catenary.  While  the  curve  was  adopted 
for  the  face  of  the  dam,  in  practice  it 
was  found  easier  to  build  according  to 
the  designed  straight  batter  and  to  check 
the  width  from  a  rixed  setting-out  line  ; 
the  general  appearance  is  a  curve,  as 
it  is  difficult  to  detect  where  the  changes 
of  batters  occur.  As  a  matter  of  curi- 
osity, the  profile  has  been  checked  by 
means  of  a  chain,  and  it  was  found  to 
correspond  generally  to  the  catenary, 
but  this  method  could  not  be  used  with 
accuracy  for  building  purposes.  Look- 
ing at  the  section  illustrated,  it  will  be 
seen  that  on  the  up-stream  side,  at  the 
sill  level  of  the  sluices,  an  increased 
width  of  4  ft.  is  provided.  This  is  to 
take  the  piers  between  the  sluices  to 
carry  the  lifting  gear  at  the  top  of  the 
dam,  also  to  give  room  for  the  protec- 
tive screens,  and  to  provide  a  pathway 
to  give  access  to  the  front  of  the  sluices. 
The  fact  that  the  introduction  of  the 
openings  for  the  under-sluices  would  in- 
tensify the  pressure  in  the  section  be- 
tween them  also  rendered  an  additional 
width  advisable,  and  this  was  taken  into 
consideration  in  the  calculations.  The 
section  was  worked  out  for  a  height  of 
dam  of  103  ft.  ;  in  those  places  in  the 
river,  where  the  extra  depth  of  founda- 
tions produced  a  sbghtly  greater  height 
than  this,  the  last  batter,  9.3  in  10  was 
continued,  and  the  first  lew  courses  at 
foundation  level  were  laid  somewhat  in 
excess  of  the  calculated  width.  The 
maximum  pressure,  117  lbs.  per  sq.  in., 
occurs  at  up-stream  toe,  reservoir  emp- 
ty. In  this  diagram  two  sets  of  figures 
are  shown  for  the  intensity  of  pressure 
at  the  down-stream  edge  of  each  sec- 
tions. The  upper  figures  on  it  are  the  results  of  the  calcula- 
tion by  the  ordinary  method,  and  the  lower  denote  the 
corresponding  results  arrived  at  by  Bouvier's  theory,  the 
latter  being  considerably  in  excess  of  the  former.  The 
mortar  used  in  the  work  is  known  to  have  a  crushing 
strength,  when  one  year  old,  of  fully  700  lbs.  on  the  sq. 
in.  ;  therefore  the  factor  ot  safety  in  the  case  of  both  cal- 
culations is  very  large. 

The  final  sanctioned  section  for  the  Bhatgarh  Dam  was 
designed,  and  all  tha  calculations  worked  out  by  Mr. 
A.  Hill,  Assistant  Engineer,  under  the  orders  of  Mr. 
Whiting,  the  Executive  Engineer. 

The  site  selected  was,  in  the  first  place,  opened  out  as 
much  as  practicable  along  the  whole  length,  so  as  to 
ascertain  that  sound  rock  was  available  everywhere,  spe- 
cial caution  being  necessary  in  the  river  crossing,  where 
there  would  be  a  heavy  overfall  from  the  under-sluices. 
The  trial  trenches  which  were  carried  deep  into  the  rock 


in  the  river  bed  discovered  the  existence  of  a  layer  of 
basalt,  about  12  ft.  thick,  overlyipg  the  trap  and  separated 
from  it  by  a  thin  film  of  yellow  clay.  The  rock  itself  was 
perfectly  sound  and  of  a  most  durable  character,  but  as  it 
was  jointed  and  had  not  an  even  bearing  on  the  rock 
below,  it  was  decided  to  remove  the  whole  ot  it.  The 
quantity  that  had  to  be  excavated  was  greater  than  antici- 
pated, and  in  one  place  sound  rock  was  only  reached  at  a 
depth  of  26  ft.,  giving  a  width  of  foundation  of  74  ft.  Close 
to  the  right  bank  of  the  river,  the  rock  was  found  to  exist 
in  large  cubes,  separated  from  each  other  by  joints  of  solt 
clay  of  varying  thicknesses.     Although  the  rock  itself  was 
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of  an  excellent  quality,  the  whole  of  the  jointed  mass  was 
removed  until  perfectly  sound  rock  was  obtained  for  the 
full  width  of  the  foundation,  which  occurred  at  a  depth  of 
50  ft.  The  founds  were  stepped  up  toward  the  south,  and 
good  rock  was  met  with  until  close  to  the  junction  of  the 
small  reverse  curve  with  the  main  curve  of  the  dam,  where 
it  dropped  suddenly  and  was  replaced  by  a  soft  red  rock. 
This  had  to  be  excavated  for  a  depth  of  30  ft.  before  a  re- 
liable foundation  could  be  obtained  ;  from  this  point  to 
the  end  sound  rock  was  found  comparatively  close  to  the 
surface.  In  the  original  design  it  was  proposed  to  con- 
struct only  one  waste  weir  on  the  south  bank,  the  length 
extending  to  the  small  reverse  curve  above  referred  to. 
The  existence,  however,  of  the  soft  red  rock  in  this  por- 
tion, where  the  overfall  would  have  been  very  great,  neces- 
sitated an  alteration  in  the  design,  which  has  proved  to  be 
also  a  great  improvement.  The  south  weir  was  shortened 
so  as  to  confine  the  overfall  to  the  length  where  the  founda- 
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tion  was  good,  and  a  second  waste  weir  was  designed  at 
llic  north  end  of  the  dam,  where  excellent  rock  existed. 
Increased  waste  weir  accommodation  was  thus  obtained, 
and  It  was  possdjie  to  provide  the  lull  required  number  of 
automatic  sluice  gafes  on  the  north  weir  that  woulil  have 
been  impracticable  on  the  south. 

No  dilhcully  was  experienced  in  obtaining  good  founda- 
tion on  the  left  bank,  except  at  one  point  in  the  site  of  the 
north  waste  weir,  where  the  rock  was  much  fissured.  It 
was,  therefore,  deciilcd  to  build  up  the  waste  weir  at  this 
point  for  a  distance  of  50  ft.,  to  prevent  any  oveitall  on 
the  rock  that  appeared  to  be  not  sufficiently  sound  to  re- 
sist it.  The  dam,  therefore,  has  been  founded  throughout 
on  a  rock  base,  about  the  strength  and  soundness  of  which 
there  can  be  absolutely  no  doubt.  liefore  commencing 
work,  every  foot  of  the  foundation  was  carefully  tested, 
and  in  most  cases  holes  were  drilled  into  the  rock  3  or 
4  ft.  in  depth,  to  be  certain  of  its  soundness.  All  levels 
and  other  information  has  been  recorded  on  a  foundation 
plan. 

In  the  original  design,  it  was  proposed  to  construct  the 
dam  entirely  of  rubble  masonry.  The  excellent  results, 
however,  obtained  from  experiments  with  sample  of  con- 
crete used  in  the  main  weir  at  V'ir,  resulted  in  the  sub- 
stitution of  concrete  for  rubble  masonry  in  the  hearting  of 
the  dam,  with  the  object  of  reducing  the  cost  of  construc- 
tion. The  result  of  a  series  of  experiments  with  blocks  of 
concrete  at  Vir  showed  that  the  average  crushing  weight 
was  400  lbs.  on  the  sq.  in.,  and  from  similar  experiments 
sulisequently  with  the  Hhatgarh  concrete  the  result  was 
an  average  of  375  lbs.  on  the  sq.  in.  The  proposal,  there- 
fore, was  approved  with  the  limiting  condition  that  con- 
crete was  to  be  used  where  the  pressure  did  not  exceed  60 
lbs.  on  the  sq.  in.,  and  this  method  of  construction  has 
therefore  been  adopted. 

The  base  of  the  dam,  and  where  the  pressure  exceeds 
60  lbs.  on  the  sq.  in.,  is  built  of  uncoursed  rubble  masonry, 
between  faces  of  hammer  dressed  block  in  course  masonry 
of  thickness  varying  from  3  ft.  to  15  in.,  as  shown  in 
the  section.  In  laying  the  foundations  the  rock  at  the 
down-stream  toe  was  dressed  throughout  with  a  slope 
downward  toward  the  center  of  the  dam,  and  similarly  at 
the  up-stream  toe  it  was  dressed  so  as  to  be  generally  at 
right  angles  to  the  up-stream  batter  of  face,  of  i  in  50. 
The  center  portion,  on  which  either  rubble  masonry  or 
concrete  was  laid,  was  blasted  out  so  as  to  present  a 
rough  base  everywhere,  as  nearly  as  practicable  at  right 
angles  to  the  resultant  pressure.  The  space  between  the 
side  of  the  excavation  for  founds  and  masonry  face  on  the 
down-stream  side  was  all  carefully  filled  with  concrete  up 
to  the  surface  level  of  hard  rock.  In  order  to  pass  off  the 
river  discharge,  during  the  construction  of  the  lower  por- 
tion of  the  work,  a  working  sluice  was  built  through  the 
dam  with  its  sill  at  river  bed  level.  This  sluice  or  culvert 
is  4  ft.  wide  with  a  semicircular  arch  and  total  height  of 
7  ft.  When  no  longer  required  it  was  built  up  for  a  dis- 
tance of  16  ft.  from  the  up-stream  face.  This  portion  of 
the  sluice  was  built  i  ft.  wider  than  the  remainder,  and 
with  stones  projecting  6  in.  so  as  to  secure  proper  bond. 
A  4-in.  pipe  with  sluice  at  down-stream  end  was  also  laid 
in  this  16  ft.  of  wall  to  pass  off  leakage  from  the  mouth  of 
the  sluice  which  was  temporarily  l>locked  up  during  con- 
struction. The  portion  of  culvert  on  the  down-stream 
side  remains  open,  and  will  be  used  to  give  access  to  the 
bottom  of  a  small  shaft  8  in.  square,  that  has  been  built 
from  the  roof  of  the  culvert  vertically  to  the  top  of  the 
dam.  It  is  proposed  to  test  the  deflection  of  the  dam  by 
means  of  a  plumb  bob  in  this  shaft,  observations  being 
taken  when  the  reservoir  is  empty  and  afterward  with  the 
full  water-pressure.  The  discharge,  however,  through 
the  under-sluices  during  three  seasons  has  resulted  in  the 
formation  of  a  heavy  bank  of  gravel  and  bowlders  about 
50  ft.  from  the  dam,  and  a  pool  of  water  which  completely 
covers  up  the  working  sluice  ;  it  will  therefore  probably 
be  advisable  to  construct  a  small  well  up  to  river-bed  level, 
with  the  double  object  of  providing  a  water  cushion  or 
basin  to  protect  the  founds,  and  from  which  loose  bowl- 
ders can  be  excluded,  and  also  from  which  the  water  can 
be  pumped  to  give  access  to  the  culvert,  to  carry  out  the 
observations  for  deflection. 


The  work  was  begun  in  July.  1881.  l$y  the  end  of  June, 
1891,  the  whole  of  the  main  dam  was  completed  with  the 
exception  of  the  top  layer  ol  the  para|)ets,  the  hand  rail- 
ing and  road.  The  south  waste  weir  was  built  up  to 
within  9  in.  and  the  north  weir  up  to  the  finished  crest 
level.  The  cubic  contents  of  the  dam  and  waste  weir, 
when  complete,  will  be  4,657,032  cub.  ft.,  of  which 
1,512,802  cub.  ft.  are  rubble  masonry;  638,256  cub.  ft. 
face-work  and  2,505,974  cub.  ft.  concrete.  The  total  cost 
is  about  ••< 304,000. 

There  has  been  much  controversy  about  the  arrange- 
ment of  the  under-sluices.  and  some  high  authorities  have 
condemned  their  use,  while  others  have  approved  them.  In 
their  favor  it  was  urged  that  they  would  prevent  the  de- 
posit of  silt  by  the  scouring  produced  when  they  were 
open. 

The  clear  opening  of  these  sluices  is  8  ft.  high  and  4  ft. 
wide  ;  each  gate  of  cast  iron  with  its  steel  lifting  rod  4j< 
in.  in  diameter  weighs  about  !'/<  tons.  The  top  length  of 
the  lifting  rod  is  square  in  section  for  a  length  of  12  ft. 
6  in. ,  machined  on  all  sides,  to  work  in  a  square  guide  also 
planed  true.  The  top  It  ft.  4  in.  of  the  rod  is  screwed, 
and  on  it  fits  a  gun-metal  nut  and  collar  which  fits  in  a 
cast-iron  thrust  box,  bolted  to  the  m.asonry  at  the  top  of 
the  dam.  A  cast-iron  capstan  head  fits  the  nut,  and  is 
worked  by  six  wrought-iron  arms,  the  end  portions  of  which 
are  bent  so  as  to  be  horizontal  at  a  suitable  height  above 
ground  level.  Additional  leverage  can  be  obtained  by 
means  of  wrought-iron  piping  slipped  over  the  ends  of  the 
bars.  The  screen  in  front  of  each  gate  consists  of 
wrought-iron  double-headed  rails  2j<  ft.  from  the  face  of 
the  sluice  weighing  66  lbs.  to  the  yard,  fixed  in  horizontal 
rows  I  It.  apart,  the  ends  resting  in  grooves  in  the  block 
in  course  masonry  piers,  and  kept  in  position  by  vertical 
bars  I  '4  in.  in  diameter.  The  calculated  maximum 
velocity  through  the  sluices  is  60  ft.  a  second,  and  it  is 
estimated  that  the  greatest  probable  pressure  on  each  rail 
will  be  less  than  one-third  of  the  safe  load,  and  one-fif- 
teenth of  the  breaking  load  ;  the  margin  of  safety  is  there- 
fore very  large.  The  only  defect  to  be  noted  in  the  design 
is  the  position  of  the  cage  of  rails  with  respect  to  the 
sluice.  It  should  have  been  at  least  12  ft.  in  front  instead 
of  only  2}i  ft.  This  could  have  been  done  at  some  extra 
expense  by  prolonging  the  piers  up-stream,  and  the  cage 
at  this  distance  would  have  minimized  the  danger  of  brush- 
w'ood  interfering  with  the  working  of  the  gate.  The  gates 
with  the  lifting  rods,  excepting  the  top  screw  length,  were 
constructed  by  Messrs.  Richardson  &  Cruddas,  of  Bom- 
bay, each  gate  being  carefully  tested.  The  two  sluices 
for  drawing  off  water  for  irrigation  are  each  3  ft.  square 
and  similar  in  design  to  the  under-sluices.  A  great  mis- 
take was,  however,  made  in  these  two  gates  by  providing 
brass  facing  on  the  gate  only,  the  frames  on  which  they 
work  being  only  planed  cast  iron.  The  result  in  two  sea- 
sons is  that  the  faces  of  the  frames  are  pitted  by  rust,  and 
there  is  no  doubt  that  eventually  brass-faced  frames  will 
have  to  be  substituted. 

The  weir  is  divided  into  two  portions,  one  in  the  north, 
the  other  at  the  south  end  of  the  dam,  and  in  order  to  ac- 
commodate the  road  over  the  dam,  both  weirs  are  crossed 
by  means  of  piers  and  arches,  the  clear  width  between 
piers  lieing  10  ft.  The  number  of  openings  on  the  north 
is  45  and  on  the  south  is  36,  the  maximum  depth  of  dis- 
charge allowed  above  crest  being  S  ft.  The  calculated 
discharge  is  56,457  cub  ft.  per  second,  which  is  in  excess 
of  the  greatest  known  flood.  The  weir  openings  can  be 
closed  by  sluice  gates  when  required. 


THE  UNITED  STATES  NAVY. 


The  difference  of  opinion  between  the  Senate  and  the 
House  on  the  Naval  Appropriation  Bill  has  resulted  in 
the  adoption  by  a  Conference  Committee  of  a  compromise 
report.  It  will  be  remembered  that  the  House  bill,  as 
originally  reported  and  adopted,  provided  for  only  one 
new  ship,  an  armored  cruiser  of  the  same  class  as  the  A'cw 
York.  To  this  the  Senate  added  a  battle-ship,  several 
gunboats,  and  a  number  of  torpedo-boats.  By  the  con- 
ference report  the  gun-boats  and   the  torpedo-boats  are 
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dropped  and  the  Appropriation  Bill  will  authorize  the 
beginning  of  work  on  ihe  new  cruiser  and  one  battleship. 
The  plans  for  the  latier  have  not  been  adopted,  but  it  is 
understood  that  the  new  vessel  will  be  somewhat  similar 
to  the  Indiana,  Massachusetts,  and  Oregon,  which  are 
already  under  construction. 

The  next  new  ship  to  be  launched  will  be  Cruiser  No. 
12,  the  fast  triple-screw  ship,  which  has  been  under  con- 
struction for  some  time  at  the  Cramp  yards  in  Philadel- 
phia. The  date  set  for  the  launch  is  August  8.  This 
vessel  has  not  yet  received  a  name. 

It  is  understood  that  the  Ammen  harbor-defense  ram 
which  is  under  construction  at  Bath,  Me.,  will  also  prob- 
ably be  launched  in  August.  The  Cincinnati  ?iX  the  New 
York  Navy  Yard  is  making  fair  progress,  and  may  be 
ready  for  launch  during  the  month. 

At  the  machine  shops  of  the  New  York  Navy  Yard,  the 
engines  and   boilers  for  the   Cincinnati  and  the  l\aleigli 


which  the  Newark,  the  Charleston  and  the  Philadelphia 
are  types,  although  the  .ship  in  question  differs  somewhat 
from  the  others  in  detail.  She  is. a  twin-screw,  steel-pro- 
tected cruiser,  335  ft.  long  over  all,  48  It.  6  in.  beam,  ig 
It.  6  in.  mean  draft,  and  4,400  tons  displacement.  She 
was  built  by  Ihe  William  Cramp  &  Sons  Ship  &  Engine 
Building  Company,  in  Philadelphia. 

The  ship  has  a  complele  double  bottom,  and  is  divided 
into  numerous  water-tight  compartments.  There  is  a 
complete  protective  deck  varying  from  2>^  in.  to  4  in.  in 
thickness.  The  engine  and  boiler  space  is  completely  sur- 
rounded and  protected  by  the  coal  bunkers.  All  the  guns 
are  protected  by  heavy  s'.eel  shields.    * 

The  ship  is  provided  witn  an  electric  light  plant,  hoist- 
ing engines,  ventilators  and  all  the  modern  conveniences. 

Each  screw  is  driven  by  an  independent  horizontal 
triple-expansion  engine.  These  engines  have  developed 
10,750  H.P.,  and  have  given  a  speed  of  20.2  knots.    There 
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are  about  completed,  and  the  Raleigh's  machinery  is 
being  shipped  to  Norfolk.  The  armored  cruiser  Maine 
has  been  tor  some  time  in  the  dry-dock,  Ijut  is  making 
very  slow  progress,  the  delay  being  no  fault  of  the  authori- 
ties at  the  yard,  however,  as  it  is  caused  chieHy  by  the 
slow  delivery  of  the  armor  plates.  The  same  cause  is 
keeping  back  considerably  work  on  the  double-turret 
monitor  Terror. 

LAUNCH   OF  THE    "TEXAS." 

The  battle-ship  Texas  was  successfully  launched  at  the 
Norfolk  Navy  Yard,  June  28.  Full  descriptions  of  this  ship 
have  been  heretofore  published,  and  a  sketch  showing  her 
general  plan  was  given  in  the  July  number  of  the  JOURNAL. 
ft  may  be  repeated  here  that  the  I'exas  is  an  armored 
battle-ship  of  6,340  tons  normal  displacement:  She  is 
290  ft.  long  ;  64  ft.  beam  ;  39  ft.  8  in.  molded  depth,  and 
will  have  a  mean  draft  of  22  ft.  6  in.  She  will  have  a 
water-line  belt  of  armor  116  ft.  long,  a  heavy  protective 
deck,  and  an  armored  casemate  on  the  main  deck,  which 
will  support  two  turrets,  in  which  the  larger  guns  will  be 
carried.  The  main  battery  will  include  two  12-in.  and  si.\ 
6-in.  breech-loading  guns,  and  the  secondary  battery  will 
have  a  number  ot  rapid-fire  and  machine  guns.  The 
Texas  will  have  twin  screws  and  triple-expansion  engines. 
The  engines  and  boilers  have  been  built  by  the  Richmond 
Locomotive  Works. 


THE  CRUISER  "BALTIMORE." 

The  engraving  given  herewith  is  from  a  photograph  of 
the  cruiser  Baltitnore,  one  of  the  same  general  class  of 


are  eight  double-ended  cylindrical  boilers  arranged  in 
groups  of  four.  The  full  coal  capacity  is  900  tons,  giving 
a  radius  of  movement  of  3,400  knots  at  full  speed,  and  ot 
12,000  knots  at  a  loknot  speed. 

The  armament  consists  of  four  8-in.  breech-loading  rifles 
mounted  on  either  side  of  the  poop  and  forecastle  ;  six 
6in.  breech-loading  riHes  in  sponsons  on  the  spar-deck  ; 
six  6-pdr.  rapid-fire  guns,  six  Hotchkiss  revolving  cannon 
and  four  Catling  guns.     There  are  also  five  torpedo-tubes. 

The  Baltimore  has  done  considerable  cruising  since  she 
went  into  commission.  She  was  the  ship  chosen  to  carry 
Captain  Ericsson's  body  to  Sweden.  For  some  time  past 
she  has  been  on  the  Pacific  Coast,  and  at  latest  dates  was 
reported  in  Puget  Sound. 

The  Baltimore  has  a  heavy  ram  bow,  and  a  projecting 
stern  which  covers  and  protects  the  steering  apparatus. 
She  is  a  very  handsome  ship,  although  it  must  be  confessed 
that  her  general  appearance  is  somewhat  marred  by  the 
large  ventilators  projecting  above  the  deck.  She  is  a  good 
cruiser,  and  is  said  to  be  a  very  comfortable  sea  boat. 


AN  ENGLISH  POWER   HAMMER. 


(From  the  London  Engineer.') 


The  accompanying  illustration  represents  one  of  several 
varieties  of  the  Longworth  power  hammer,  now  being  man- 
ufactured by  Samuelson  &  Company,  Banljury.  It  will  be 
seen  that  these  hammers  possess  several  novel  and  im- 
portant features,  which  render  them  applicable  to  many 
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classes  of  work  which  could  not  hitherto  be  done  by  power 
hammers,  as,  for  inst.mcc,  the  arrangement  i)f  the  patent 
controlling  cylinder  and  valve,  whereby  by  means  of  one 
foot  or  hand  lever  single  blows,  light  or  heavy,  can  be 
instantaneously  given,  or  a  repetition  of  light  or  heavy 
lilows  immediately  delivered,  or  the  hammer  made  to  stop 
up  at  once  ([uite  clear  of  the  vvork  on  the  anvil.  Keter- 
ring  to  the  drawings  of  the  forging  hammer,  we  find  that 
the  hammer  is  actuated  by  a  driving  belt  pulley  and  crank- 
shaft, the  crank-shaft  giving  motion  to  a  rocking  lever, 
which,  by  means  of  long  links  and  a  crosshead,  recipro- 


THE   LOMGWORTH    POWER    HAMMER. 

cates  the  top  or  actuating  cylinder  in  a  vertical  direction, 
with  httle  or  no  lateral  strain,  the  cylinder  being  guided 
solely  by  its  own  piston  and  hammer-rod.  The  top  cylin- 
der acts  upon  the  piston  by  means  of  the  air  cushions 
formed  by  the  air  enclosed  at  each  end  of  the  cylinder,  so 
that  reciprocaiing  motion  is  communicated  to  the  hammer 
without  any  knock  or  jar  being  transferred  to  the  driving 
mechanism.  The  position  occupied  by  the  top  cylinder 
enables  it  to  be  made  large  in  diameter,  ami  capable  of 
being  raised  or  lowered  by  the  nuts  on  the  crosshead  ;  it 
is  also  free  to  turn  round  upon  the  hammer-rod. 

The  above  mechanism  is  all  that  is  required  to  give  a 
repetition  of  blows  with  uniform  force,  but  to  vary  and 
also  to  have  perfect  control  of  the  blow,  a  fixed  controlling 
cylinder  attached  to  the  framing  of  the  machine  is  neces- 
sary. The  controlling  cylinder  is  furnished  with  self-act- 
ing inlet  valves  at  bottom  and  outlet  holes  or  ports  at  the 
side,  the  latter  being  closed  or  opened  by  a  piston  slide- 
valve,  which  is  placed  under  the  control  of  the  foot  or  hand 
of  the  workman.  The  upper  part  of  the  cylinder  is,  by 
means  of  suitable  openings,  practically  open  to  the  atmos- 
phere. 

A  piston  attached  to  the  hammer-rod  works  in  this  cyl- 
inder,  and,  as  the  hammer  rises,  air  is  drawn  through  the 
inlet-valves  into  the  lower  part  of  the  cylinder.  If  now 
the  hammer  descends,  and  all  the  outlet  ho'es  are  closed 
by  the  slide-valve,  the  air  is  compressed  by  the  piston  and 
forms  a  powerful  cushion,  sutlicient  not  only  to  absorb  the 
momentum  of  the  blow,  but  to  keep  the  hammer  faces  at 


a  considerable  distance  apart  ;  and  as  the  power  absorbed 

by  the  cushion  of  air  in  the  down-stroke  is  given  back  to 
the  hammer  in  the  up-stroke,  little  power  is  required  to 
keep  the  hammer  working  in  this  way,  and  in  proportion 
as  this  opposing  cushion  of  air  is  decreased,  the  force  of 
the  blow  and  the  power  to  drive  the  hammer  is  increased, 
so  that  less  power  is  required  to  drive  the  hammer  when 
giving  a  light  blow  than  when  giving  a  heavy  one. 

As  the  slide-valve  is  lowered,  thus  opening  the  outlet 
holes  one  after  the  other,  various  degrees  of  cushioning 
are  obtained,  and  therefore  various  forces  of  blows  given, 
from  ;i  blow  light  enough  to  delicately  touch  the  work,  to 
the  heaviest  blow  ihe  hammer  is  capable  of  giving  By 
quickly  lowering  and  raising  the  slide-valve  a  single  blow 
can  be  delivered  of  any  re(|uired  force,  the  hammer  faces 
keeping  apart  as  before  after  each  blow  ;  and  on  holding 
the  slide-valve  in  any  desired  position  uniform  blows  can 
be  given,  or  a  force  corresponding  always  with  that  posi- 
tion. The  great  efficiency  and  uniformity  of  the  result 
obtained  by  the  above  system  is  owing  to  the  fact  that  the 
commencing  point  of  cushioning,  or  cut-off  of  the  exit  of 
the  air,  is  made  to  take  place  at  definite  points  in  the 
length  of  the  downward  stroke  of  the  hammer. 

As  the  hammers  described  are  made  in  sizes  as  light  as 
10  lbs,  for  planishing  and  as  heavy  as  10  cwt.  for  forging, 
and  can  be  run  at  speeds  from  500  to  50  blows  per  minute, 
they  are  well  suited  for  a  great  variety  of  work. 


CROSSINGS  OF  GREAT  RIVERS. 


-A   COMTRIBUTIOM    TO    RAILROAD    LOCATION. 


Bv  A.  Zdziarski,    C.E. 


(Copyright.  1892.  by  M.  N.  Forney.) 


One  of  the  most  important  problems  of  railroad  location 
is  the  selection  of  suitable  crossings  of  great  rivers  and  an 
exact  determination  of  the  necessary  clear  openings  lo  be 
made  in  designing  these  bridges.  A  careful  study  of  this 
problem  may  be  of  great  economical  advantage,  the  cost  of 
bridges  being  very  high,  and  increasing  with  their  length. 
Indeed,  when  a  mile  of  railroad  can  be  constructed  for 
1^25  000  to  $50  000,  a  permanent  bridge  of  one  mile  length 
will  cost  .$2,500,000  to  $5,000,000,  or  100  times  more. 

In  English  and  American  technical  literature  it  is  diffi- 
cult to  find  any  full  answer  to  the  above  questions  ;  the 
same  can  be  said  of  the  literature  of  the  European  Conti- 
nent, where  great  rivers  do  not  occur— the  Rhine  and  the 
Danube  perhaps  excepted.  On  the  contrary,  the  great 
rivers  of  Russia  and  Siberia  retpiired  that  the  problem  of 
accurately  determining  the  spans  of  bridges  across  them 
be  studied  carefully.  The  result  of  these  studies  I  present 
in  the  following  article,  which  contains  the  rules  and  prac- 
tice adopted  in  Russia  for  the  location  of  great  bridges 
and  the  determining  of  their  clear  spans. 

I. — INTRODUCTORY. 

The  data  required  for  the  suitable  design  of  a  bridge 
across  a  great  river  are  the  following  : 

1.  The  maximum  discharge  of  water  in  Ihe  river  cor- 
responding to  its  higher  Mood. 

2.  The  topographic  plan  of  a  part  of  the  river  near  the 
proposed  crossing,  showing  Ihe  limits  of  inundation 
(tloods)  and  the  direction  of  the  high  water  currents. 

3.  The  cross-section  of  the  bed  and  banks  at  the  point 
chosen  for  the  crossing,  with  ihe  geological  structure  of 
the  soil. 

4.  Exact  information  about  the  variations  of  water  level 
in  the  river,  about  the  spring  and  autumn  ice  flows,  and 
the  thickness  of  ice. 

5.  Information  concerning  the  navigation,  and  especially 
concerning  the  dimensions  of  vessels  to  be  passed  under 
Ihe  bridge. 
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II. — PRELIMINARY     RECONNAISSANCE    AND    CHOICE   OF   A 
SUITABLE   PORTION   OF  THE   RIVER. 

Before  the  beginning  of  the  detailed  examination  of  the 
river  crossing,  it  is  necessary  to  make  a  reconnaissance  of 
it,  particularly  in  order  to  chose:  (i)  The  site  for  the 
bridge,  and  (2)  the  portion  of  the  river  suitable  for  the 
measuring  and  determining  the  discharge. 

The  site  for  the  bridge  should  be  so  selected  that  the 
railroad  line  (the  axis  of  the  bridge)  may  be  as  nearly  as 
possible  perpendicular  or  normal  to  the  direction  of  the 
current,  and  that  the  direction  of  the  high-water  current 
be  not  very  different  from  the  low-water  current. 
~  The  portion  of  the  river  chosen  for  the  purpose  of  meas- 
uring the  discharge  of  water  can  be  either  at  the  site  of 
the  bridge  or  somewhat  above  or  below  it  ;  but  this  por- 
tion must  satisfy  the  following  requirements  :  It  should  be 
nearly  straight,  and  have  a  length  at  least  e(|ual  to  double 
the  width  of  the  river  ;  it  should  have  at  its  ends  neithir 
banks,  shallows,  nor  sharp  curves ;  the  cross-sections 
should  have  retjular  outlines  and  an  ordinary  width,  and 
moderate  and  uniform  depths  ;  the  banks  should  be,  if 
possible,  not  inundated. 

in.— THE   WATER   GAUGE. 

After  a  suitable  portion  of  the  river  is  chosen,  there 
should  be  established  there  one  or  two  water  gauges  (if 
two,  one  on  each  bank  of  the  river)  in  a  spot  convenient 
for  observations,  and  secured  from  running  ice.  The  zero 
point  of  the  gauge  should  be  connected  with  the  general 
level  of  the  railroad  line. 

The  water-gauge  indications  should  be  registered  three 
times  every  day — say  at  8  a.m.,  i  m.  and  9  p.m.  Besides 
these  sudden  rises  or  falls  of  water,  occasional  floods  and 
the  levels  of  spring  and  autumn  ice  runs  cr  floods  should 
be  exactly  registrated. 

IV.  — DETERMINING  THE  MAXIMUM  DISCHARGE   OF  WATER 
IN   THE   RIVER. 

g  We  do  not  need  to  repeat  that  the  knowledge  of  the 
maximum  discharge  of  water  in  the  river  is  necessary  for 
calculation  of  the  minimum  clear  span  of  the  bridge  to  be 
thrown  across  that  river. 

It  is  obvious  that  this  maximum  discharge  corresponds 
to  the  highest  level  of  the  water  ;  but  as  it  is  usually  not 
probable  that  this  highest  level  could  be  met  at  the  time 
of  the  observations,  therefore  this  maximum  discharge  can 
be  only  deduced  by  means  of  calculations  based  on  data 
which  may  be  furnished  by  immediate  observations..  For 
these  calculations  we  propose  two  methods. 

I.  The  first  nietliod  (till  now  generally  used)  can  be 
stated  as  follows  : 

The  discharge  corresponding  to  the  highest  observed 
level  is  immediately  determined  by  means  of  measure- 
ments of  the  cross-sections  and  velocities  ;  then  from  this 
discharge  Q  and  the  area  of  the  cross  section  w  is  calcu- 
lated  the   mean  "velocity  u  =  — .     Besides  this,   the  local 

w 

slope  i  of  the  river  is  determined  by  taking  the  water- 
level  for  at  least  two  miles  along  the  shores.  Then  adopt- 
ing one  of  the  empiric  formulas,  giving  the  value  of  the 
mean  velocity  in  terms  of  the  slope  i,  the  mean  depth  R 
(which  is  equal  to  the  area  of  cross  section  divided  by  the 

width  b  of  the  river — viz.,  -A,  compare  the  measured  value 

of  the  mean  velocity  u  with  the  values  calculated  from  one 

of  the  formulas  ;/ =    /    (T?  z),  and  select  the  formula  which, 

for  this  case,  gives  the  most  available  results  ;  if  neces- 
sary, change  in  that  formula  the  numeric  coefficients  so 
that  the  calculated  value  of  velocity  coincides  with  the 
measured  value  immediately  determined  from  observa- 
tions. 

From  the  empiric  formulas  giving  the  mean  velocity  in 
terms  of  slope  and  mean  depth  of  water,  we  can  recom- 
mend the  following  fall  quantities  given  in  meters)  : 

The  formula  of  Humphreys  cS:  Abbot,  the  formula  of 
Grebenau,  the  formula  of  Darcy-Bazin,  and  the  formula 
of  Ganguillet  &  Kutter. 


In  all  the  formulas  we  will  adopt  the  following  nota- 
tions : 

u  =  mean  velocity  of  current. 

w  =  area  of  cross  section. 

/  =  length  of  wetted  perimeter. 

/'  =  width  of  river. 

w 
K  =  hydraulic  mean  depth —• 

0 

■w  lu         R 

r  =  mean  radius  =  ,        ,,  approximately  =  — r  =  —' 


slope  of  river 


fall 


length 

I.  The  American  formula  of  Humphreys  &  Abbot,  de- 
duced from  experiments  on  the  Mississippi,  is  the  follow- 
ing, in  meters  : 


where 


"  ~  (  i     °-°°^^  '"  +    ^^  68. 72  r  ^  2  —  0.05    \/  m  \ 

0-933 
y^-H  0.457 
The  values  of  the  coefficient  m  are  the  following  : 


R  =  4.5  —3-5 

//!    =  0.18 


2.2  1.4 

0.58  1.07 

The  same  formula,  in  feet,  has  the  form 


0.2  meters 
1. 10. 


K  =  I  ,4/  0.0081  wj  -t-   |/  225  r  a/  i  —  0.09  y  ;//  j 

1.69 

in  =  -. 

\'  R  +  1. 5 

2.  The  formula  of  Grebenau,  based  on  the  experiments 
on  the  Mississippi  and  other  rivers,  is  in  (meters)  : 


2' =  8.29  ,5  Yr  ^/  i, 
where  ;>'  depends  upon  the  dimensions  of  river — viz  : 
for  w  =  20  —  400  sq.  meters,  S  =  0.9223, 

/3  =  0.9459- 


w       R  1    .u      f 

,  =  — ,  =  — >    and    the    for- 
p  -V  b      lb       2 


■w  >  400 

For  the  great  rivers,  r  = 

mula  of  Grebenau  has  the  form 

u  =  S.29  X  0.707  ,3  |/^  ^"7, 
=  5.861.  ,3.  ^FY^i. 

We  can  observe  that  the  formulas  of  Humphreys  iS;  Ab- 
bot and  of  Grebenau  can  be  successfully  applied  only  to 
great  rivers  with  a  slope  less  than  o.oooi. 

3.  The  formula  of  Darcy-Bazin  is  (in  meters)  : 


"  =  y  — -^  ^  ^ ''. 


a  \ 


R 


where  for  earth  bed 

a  =  0.00028  /?  =  0.0003500, 

and  for  rivers  sweeping  over  coarse  sediment 

a  =  0.0004  ,jf  =  0.0007. 

We  can  observe  that  this  formula  cannot  be  applied   to 
rivers  with  a  very  small  slope. 
4,   The  formula  of  Ganguillet  &  Kutter  is 


I        0.00155 
23  + 1 ■■ — 


(  0.00155'^ 

(33  +  -^j 


\f' 


where  ;/  depends  upon  the  kind  of  bed,  being  for 


rocky  bed 

earth     " 
gravel  " 


o  017 

.0  025 
0.030 


59. 
40, 
33- 
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For  the  value  of  mean  depth  A'  •'  6  meters,  this  formula 
gives  the  values  of  velocity  about  the  same  as  the  formula 
of  Darcy-liazin,  which  is  much  more  simple  ;  only  for  the 
greater  values  of  A',  this  formula  gives  results  which  arc 
better  antl  more  coincident  with  observations  than  the 
formula  of  Darcy-liazin. 

As  above  said,  the  value  of  mean  velocity  calculated 
by  means  of  these  formulas  should  be  compared  with  the 
value  immediately  determined  by  observation,  and  that 
formula  should  be  chosen  which  gives  the  most  nearly 
coincident  value.  These  formulas,  with  some  corrected 
coetTicients  (if  necessary),  should  be  adopted  for  calculation 
of  the  ma.ximum  discharge. 

This  maximum  discharge  will  be  defined  as  the  product 
of  the  maximum  area  of  cross-section,  and  the  calculated 
mean  velocity  corresponding  to  the  highest  level  of  water. 
The  maximum  area  of  cross-section  is  computed  from  the 
transversal  profile  of  the  cross-section  of  river-bed  and  ils 
banks,  obtained  by  leveling  ;  the  corresponding  mean 
depth  is  deduced  from  the  same  area  of  cross-section,  and 
(he  slope  of  high  water  is  supposed  to  be  equal  to  the 
leveled  slope  of  the  observed  depth  of  water. 

Observation.  In  applying  the  above  empiric  formulas, 
great  care  must  be  advised,  this  application  being  based 
on  the  measurement  of  the  local  slope,  which  is  a  very 
variable  quantity.  Indeed,  il  is  stated  that  (i)  in  the  same 
spot  the  slope  is  greater  during  the  rise  of  the  water  than 
during  its  fall  ;  (2)  the  slope  of  high  water  can  be  greater 
or  less  than  the  slope  of  low  water,  according  to  the  form 
of  the  valley  ;  (3)  generally  the  slopes  in  narrow  portions 
of  the  river  are  greater  than  in  the  neighboring  wider 
stretches,  etc. 

II.  The  second  method  of  determining  the  maximum  dis- 
charge of  water  in  rivers  consists  in  the  immediate  deter- 
mination or  measuring  of  discharges  corresponding  to 
different  (2,  3  or  4)  levels  of  water  in  the  same  cross-sec- 
tion of  the  river  ;  from  this  data  will  be  deduced  a  formula 
giving  the  value  of  discharge  in  terms  of  the  height  of 
water  (or  water-gauge  indications)  for  each  level  of  water, 
and  consequently  also  lor  the  level  of  the  highest  water. 

This  method  was  deduced  from  many  experiments  made 
on  the  Saale  and  the  Unslrutt,  in  Germany,  and  verified 
by  the  experiments  on  the  rivers  Soukhona  and  North 
Uwina,  in  Russia.  It  was  also  applied  for  the  determina- 
tion of  the  length  of  clear  spans  of  bridges  over  the  great 
.Siberian  rivers  Irtish  and  Obi  during  the  location  of  the 
Western  Siberian  Railroad  in  1891  and  1892. 

After  having,  for  a  chosen  cross-section,  determined 
2,  3  or  4  values  of  discharge  corresponding  to  different 
levels  of  water,  we  can  draw  a  diagram  in  which  the  dis- 
charges will  be  the  absciss;^,  and  the  heights  of  water 
level  the  ordinates  of  a  curve,  expressing  the  relation  be- 
tween the  discharge  and  the  height  of  water  level  (fig.  i). 


This  curve  may  be  considered  as  a  parabola  ;  and  if  we 
call  the  water-gauge  indications  //  the  corresponding  dis- 
charge by  O,  the  ordinate  of  the  parabola's  summit  by  <!, 
and  the  paral>ola's  parameter  by/,  then  the  equation  of 
the  parabola  will  be 

-4  -f  <!=    |//   sTQ. 

In  order  to  determine  the  constants  !\  and  \' p,  it  is 
sulTicient  to  have  two  observations  of  discharge  ;  but  for 
the  sake  of  complete  and  secure  results,  it  is  better  to 
make  three  or  four  observations  in  each  section,  and  then 
the  values  of  A  and  \  p  can  be  calculated  according  to  the 
method  of  least  squares  ;  it  is  by  formula 


y/P 


n  i  (//  |/q)  —  t  j/QS  A 
__  2^//  2  Q  — S_i/G  2  (-4  VQ) 


«  2  e  —  (s  Vq? 

where   /;   is  the   number  of  observations,  or  of  different 
values  of  Q  and  /(,  and  i:  the  sign  of  sum. 

Having  so  calculated  for  a  given  section  the  values  of 
\' p  and  1),  v/e  will  have  for  the  maximum  value  of  Q,  cor- 
responding to  the  highest  level  H,  the  equation 

//  4-  ,!  =   4/7   t/e, 
whence  this  maximum  discharge  Q  is 

^  P 

v.— THP,   IMMEDIATE   DETERMINATION    OF   DISCHARGE. 

As  above  said,  in  order  to  calculate  the  maximum  dis- 
charge of  water  in  a  river  it  is  necessary  to  determine  im- 
mediately several  different  values  of  discharge  correspond- 
ing to  different  heights  of  water  level— say  high,  middle 
and  low. 

All  these  determinations  of  discharge  should  be  made 
in  the  portion  of  the  river  previously  chosen  for  this  pur- 
pose, and  besides  them  in  the  cross-section  corresponding 
to  the  site  of  bridge.  In  the  chosen  portion  of  the  river, 
the  determination  of  discharge  should  be  made  in  three  sec- 
tions normal  to  the  direction  of  the  current  and  situated 
from  300  to  600  ft.  apart.  The  determination  of  discharge 
in  the  cross-section  corresponding  to  the  bridge  is  not  so 
important,  and  if  this  cross-section  is  very  irregular, 
divided  by  islands  or  shallows,  then  it  can  be  set  aside 
altogether. 

In  order  to  secure  the  perpendicularity  of  cross-sections 
to  the  direction  of  the  current,  the  latter  must  be,  if  possi- 
ble, exactly  determined.  For  that  purpose,  in  calm 
weather  a  small  boat  with  one  observer  is  driven  in  differ- 
ent places  of  the  river,  and  in  such  manner  that  following 
the  current  he  shall  cross  all  the  sections  previously 
selected,  which  should  be  duly  designated  by  means  of 
posts  driven  on  the  shore.  Another  observer,  with  a 
theodolite,  or  transit,  or  a  surveyor's  table,  follows  the 
movement  of  the  boat.  When  the  boat  enters  the  line  of 
one  of  the  preliminary  sections,  the  observer  in  it  makes  a 
sign  by  means  of  a  Hag,  and  at  the  same  time  the  observer 
on  shore  measures  the  angle  or  draws  the  direction  on  the 
table,  and  the  position  of  the  boat  is  determined.  The 
consecutive  positions  of  the  boat  give  the  line  and  direc- 
tion of  the  current,  perpendicular  to  which  the  definitive 
sections  should  be  drawn. 

If  the  character  of  the  river  is  such  that  the  portion  of  it 
selected  for  the  measurements  of  discharge  is  far  from  the 
line  of  the  bridge  crossing — because  the  bridge  can  of 
course  cross  the  river  in  a  spot  not  suitable   for  the  ac- 


curate measurement  of  the  discharge — then  the  determina- 
tion of  this  discharge  should  be  chiefly  based  on  measure- 
ments performed  in  this  regular  portion  of  the  river,  and 
the  cross-section  corresponding  to  the  bridge  should  be 
only  exactly  calculated  by  sounding  the  channel  and  level- 
ing the  shores. 

The  determination  of  discharge  in  the  cross-sections 
chosen  for  that  purpose  should  be  made  in  the  following 
manner  :  Divide  the  cross-section  of  the  river  bed  by 
means  of  equidistant  verticals  into  a  given  number  of 
trapezes^fi,  b,c  .  .  .  h  (fig.  2) — determine  for  each  verti- 
cal the  average  velocity  of  water  -,',  and  supposing  that  this 
average  velocity  in  the  vertical  is  equal  to  the  mean  velocity 
of  the  water  flowing  between  the  verticals  drawn  at  the 
centers  of  the  neighboring  trapezes,  calculate  the  dis- 
charge (2  as  the  sum  of  the  partial  areas  of  the  cross-sec- 
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tion   multiplied   by  tiie  corresponding  mean   velocities — 
viz.  : 

/  l>\  b  +  c  /f  \ 

(to  be  cominued.) 


A  NEW  TYPE  OF  SIDE-WHEEL  ENGINES. 


The  illustration  given  herewith  is  from  a  photograph  of 
the  engine  recently  built  by  the  Cleveland  Ship  Building 
Company,  Cleveland.  O.,  for  the  side-wheel  passenger 
steamboat  C//y  of  Toledo.  This  engine  is  believed  to  be 
the  first  inclined  triple-expansion  three-crank  engine  built 


of  steel  castings.  The  air-pump  is  operated  independent 
of  the  main  engine,  and  is  of  the  duplex  type,  having  14- 
in.  steam-cylinders,  20-in.  air-cylinders,  and  20  in.  stroke. 
The  wheels  are  of  the  feathering  type,  igj  tt.  outside  of 
the  floats,  which  are  of  steel  gj  ft.  wide,  there  being  nine 
to  each  wheel.  The  manner  devised  by  the  engine-builders 
for  supporting  the  engine  in  the  hull  is  noteworthv  from 
the  fact  that  there  is  a  total  absence  of  vibration,  even 
when  running  at  highest  speed.  This  is  indicated  in  the 
engiaving,  and  has  been  accomplished  by  a  judicious 
combination  of  partial  horizontal  and  vertical  bulkheads. 

Two  boilers  10  ft.  10  in.  diameter  by  21  ft.  long,  of  the 
gun-boat  type,  furnish  steam  at  160  lbs.  pressure.  Each 
boiler  has  three  46-in.  furnaces,  and  they  are  run  with 
natural  draft.  On  trial  these  engines  have  developed 
1,641  indicated  H.  P.,  running  at  40  revolutions  per  minute. 


TRIPLE-EXPANSION   ENGINE   FOR   SIDE-WHEEL    STEAMER    "CITY   OF   TOLEDO.' 
BUILT    EY  THE   CLEVELAND   SHIP   BUILDING   COMP.^NV,   CLEVELAND,   OHIO. 


in  this  country  ;  the  builders  certainly  deserve  credit  for 
making  a  very  compact  and  serviceable  engine,  which  is 
well  adai)ted  for  a  high-speed  side-wheel  boat,  takes  up 
much  less  room,  and  can  be  better  placed  in  the  ship  than 
any  of  the  engines  heretofore  in  general  use. 

The  City  of  Toledo  was  built  for  the  passenger  business 
between  Toledo  and  the  Lake  Erie  islands,  which  is  very 
large  in  summer  ;  she  is  210  ft.  long,  32  ft.  beam  and  \i\ 
ft.  molded  depth.  Her  hull  is  of  steel  and  the  passenger 
accommodations  are  excellent.  The  boilers  and  machinery 
being  all  below  the  main  deck,  and  the  wheels  not  rising 
above  the  promenade  deck,  there  is  an  unusual  space 
available,  and  full  advantage  has  been  taken  of  it  in  fitting 
her  up. 

The  engine,  which  is  shown  in  [losilion,  has  cylinders 
26,  42  and  66  in.  diameter  by  72  in.  stroke.  The  high- 
pressure  cylinder  is  jilaced  between  the  intermediate  and 
low-pressure  cylinders,  and  has  a  piston-valve  actuated 
by  a  Joy  radial  valve-gear  ;  the  intermediate  and  low- 
pressure  cylinders  have  double-ported  slide-valves  and 
ordinary  link-motion.  The  steam-pistons  are  made  very 
deep  and  have  a  special  arrangement  for  taking  up  wear  ; 
the  piston-rods  are  of  steel  ;  connecting-rods,  guides, 
shafts  and  crank-pins  of  scrap-iron  forgings  ;  and  cranks 


A  feature  of  this  type  of  engine  is  the  verv  small  amount 
of  space  taken  up  on  the  main  deck,  being  merely  room 
for  the  cranks  to  turn,  and  for  operating  platform  back  of 
cranks.  Ventilating  trunks  only  are  run  up  through  the 
upper  deck. 

Mr.  A.  Angstrom,  of  the  Cleveland  Ship  Building  Com- 
pany, is  the  designer  ol  the  engines. 

The  contract  speed  of  the  City  of  Toledo  was  16  miles 
an  hour  ;  but  she  has  exceeded  that,  having  put  on  record 
a  run  of  16  miles  in  47  minutes,  or  at  the  rate  ol  20.4  miles 
an  hour. 


THE  LOCOMOTIVE  PROBLEM  AGAIN. 


In  the  Railroad  and  Engineering  Journal  for  April 
last  there  was  given  the  iollowing 

PROBLEM. 

Let  it  be  supposed  that  the  stroke  of  the  pistons  of  a 
locomotive  is  2  ft.,  the  diameter  of  the  driving-wheels  7  ft. 
and  the  speed  60  miles  per  hour  ;  what  is  the  maximum 
and  minimum  velocity  of  the  piston  relatively  to  the  earth, 
and  not  with  regard  to  the  locomotive,  and  when  does 
each  occur  ? 
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Four  answers  to  this  problem  were  received  and  pub- 
lished in  ihc  July  number,  without  comment.  The  fol- 
lowing additional  answer  has  since  been  received  : 

v.— bY    EDWARD   WAI.KtK,    NEW    YORK. 

The  answers  to  the  Locomotive  Problem  published  in 
the  July  number  of  the  Jouunai.  do  not  seem  to  be  quite 
correct.  Nos.  1,  11  and  111  are  incorrect  ;  and  No.  IV, 
though  correct  scientirtcally,  is  unnecessarily  complicated, 
and  its  assumption  that  the  connecting-rod  is  8  ft.  long  is 
not  in  accordance  with  practice. 

The  speed  of  the  piston  and  cylinder  is  88  ft.  per  sec- 
ond ;  to   or  from   this   must   be   added  or  subtracted  the 


1 


:3i- 


ftyH 


maximum  speed  of  the  piston  relatively  to  the  cylinder. 
The  greatest  speed  of  the  piston  is  when  the  connecting- 
rod  is  at  right  angles  wiih  the  radius  at  the  crank-pin, 
and  its  speed  is  then  =  cos.  11  X  speed  of  crank-pin.  i'he 
speed  of  the   crank-pin   is  SS  X  f ,  and   the  speed  of  the 

piston  is COS.  ft.     The  value  of  fi  depends  on  the 

length  of  the  connecting-rod.  I  suppose  3  ft.  would  be  a 
good  average  for  2  ft.  stroke.  The  maximum  and  mini- 
mum speed  of  the  piston  relatively  to  the  earth  would  then 
be  1 1 1.85  ft.  per  second  and  64.15  ft.  per  second  respec- 
tively. 

The    position    in   the  stroke  where    this   maximum   and 
minimum  speed  occurs  is  at 


r  X  silt.  " 


I  t  10 

.—.or,      —  =  0.316 
\  10  10  •^ 


to  the  left  hand  of  the  stroke  in  fig.  4, 


BALANCING  MARINE  ENGINES  AND  THE 
VIBRATION  OF  VESSELS. 


(P.iper  rcid  by  Mr.  .\.  F.  Yarrow  before  the  Instiltitioaof  N'aval  Architects  ; 
from  the  London  E/t_^r/:ft-r.) 


Ai.L  who  are  acquainted  with  the  working  of  steamers 
provided  with  large  power  and  of  high  speed,  such  as  tor- 
pedo-boats, torpedo-boat  catchers,  and  very  fast  passenger 
steamers,  will  be  familiar  with  the  fact  that  they  are  sub- 
ject to  considerable  vibration  under  some  conditions, 
especially  since  the  adoption  of  steel  for  ship-building  and 
high  piston  speed.  To  overcome  it  is  daily  becoming  a 
matter  of  increasing  importance,  as  higher  and  higher 
speeds  are  being  continually  demanded.  It  is  to  a  study 
of  the  laws  which  govern  this  vibration,  and  to  tne  possi- 
bility of  avoiding  it,  that  I  invite  your  attention. 

I  will  first  describe  some  experiments  which  we  have 
carried  out  during  the  last  few  years,  with  .a  view  to  throw 
light  upon  the  subject.  At  the  outset  we  felt  the  want  of 
some  means  of  accurately  indicating  and  recording  the  ex- 
tent and  character  of  vibrations,  and  therefore  devised  an 
instrument  for  the  purpose,  which  has  been  named  a 
"  vibrometer."     This  instrument  is  shown  in  the  first  en- 


graving given.  It  has  been  in  use  for  the  last  six  years, 
and  is,  1  believe,  trustworthy.  It  consists,  as  will  be  seen, 
of  a  heavily  weighted  drum,  suspended  by  elastic  connec- 
tions. This  drum  is  provided  with  suitable  clockwork  to 
cause  it  to  revolve,  and  is  regulated  to  make  one  revolu- 
tion per  minute.  Attacheil  to  an  upright  fixed  to  the  stand 
of  the  machine  is  a  pencil,  which  presses  lightly  against 
the  drum,  round  which  a  sheet  of  paper  is  wrapped,  in  the 
same  manner  as  in  an  ordinary  indicator.  It  will  be 
readily  understood  that  if  the  base  of  this  instrument  be 
placeil  upon  a  platform  or  the  deck  of  a  vessel  subject  to 
vertical  vibration,  this  movement  will   be   transmitted  to 


the  whole  apparatus,  excepting  that  portion  which  is  sus- 
pended by  the  elastic  connection,  and  this,  being  heavily 
weighted,  will  not  follovv  the  vibratory  motion  of  the  stand. 
Xow,  if  we  place  our  instrument  on  the  stern  or  any  part 
of  a  steamer  which  is  vibrating,  and  start  the  drum  revolv- 
ing, the  pencil,  being  pressed  against  the  paper,  makes  a 
line,  indicating  the  relative  vertical  positions  of  the  pencil 
and  the  paper,  or,  in  other  words,  makes  a  diagram  which 
records  the  character  and  extent  of  the  movement  of  that 
part  of  the  ship  upon  which  the  instrument  stands. 

I  believe  the  cause  of  vibration  in  screw  vessels,  when 
running  in  smooth  water  with  their  propellers  well  im- 
mersed, to  be  mainly  due  to  the  forces  produced  by  the 
unbalanced  moving  parts  of  the  machinery,  such  as  the 
pistons,  piston-rods,  valves,  gear,  etc.,  excepting  when  it 
is  the  result  of  bad  workmanship  or  bad  state  of  repair. 
For  example,  as  clearly  pointed  out  by  Mr.  Barnaby  in 
his  treatise  on  "  Marine  Propellers,"  vibration  may  be  set 
up  by  a  screw,  the  center  of  gravity  of  which  is  out  of  the 
center  line  of  the  shaft,  or  it  may  be  due  to  want  of  uni- 
formity in  the  position,  area  or  shape  of  the  blades. 
These  causes  being  avoidable  by  proper  care,  I  do  not 
propose  to  deal  with  them.  I  would,  however,  take  this 
opportunity  to  observe  that  sufficient  attention  is  not  al- 
ways paid  to  these  points. 

From  our  experiments  we  have  overwhelming  proof  that 
the  vibration  in  a  torpedo-boat  is  precisely  the  same  in  ex- 
tent and  character  when  the  screw  is  on,  and  the  vessel 
driven  by  it  through  the  water,  as  it  is  when  the  boat  is 
stationary  and  the  engines  simply  revolving  without  doing 
work,  the  propeller  being  removed.  To  prove  that  this 
statement  is  correct,  attention  is  called  to  fig.  i,  upon 
which  are  shown  enlarged  vibrometer  diagrams,  which 
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UOAl 
UNDEK  WEIGH 


PROPELLER   ON  . 


UOAT 
AT  REST. 


NO   PnOPELLER 


BOAT 

UNDER    WEIOH 


PnOPELLEn    ON 


**'*'''''WIWMW^«W|W«WA»WI»W«^^ 


fij  I.  ed  to  run  continuously  at  a  nearly  uniform 

DOAT  speed — unless   special   means  be  taken  to 

UNDER  WEIOH.  i^ROPELLER  ON .  balance  the  machinery— it  is  of  the  utmost 

importance  to  carefully  avoid  the  number 
of  revolutions  of  the  engines  per  minute 
keeping  time  with,  or,  in  other  words,  syn- 
chronizing with  the  normal  vibration  of  the 
hull.  This  cannot  be  carried  out  in  the 
case  of  war  ships  and  others  which  are  in- 
tended to  run  at  varying  speeds  ;  for  if  the 
speed  of  the  engines  be  proportioned  so  as 
not  to  set  up  vibration  at  full  speed.  Ihey 
will  probably  do  so  at  intermediate  or 
cruising  speeds,  and  if  they  set  up  no  vi- 
bration at  cruising  speeds  they  will  proba- 
bly vibrate  at  full  speed.  I  believe  it  would 
be  by  no  means  a  ditficult  matter  to  deter- 
mine in  the  original  design,  with  fair  ac- 
curacy, what  speed  of  engine  would  be 
suitable  to  avoid  vibration  being  set  up  in 
any  given  design  of  hull.  We  frequently 
hear  of  propellers  being  changed  in  order  to 
reduce  vibration,  and  in  many  cases  the 
change  is  made  with  advantage  ;  but  it  often 
happens  that  the  improvement  is  not  di- 
rectly due  to  the  altered  shape  of  the  pro- 
peller, but  indirectly  to  the  change  causing 
an  alteration  in  the  number  of  revolutions 
of  the  engine,  and  thereby  preventing  them 
synchronizing  with  the  natural  vibration  of 
the  ship.  We  hear  of  hulls  being  strength- 
ened or  built  stronger  than  would  otherwise 
be  necessary,  with  a  view  to  reduce  vibra- 
tion. Doubtless  this  is  done  with  more  or 
less  success  ;  due  possibly  not  so  much  to 
the  greater  strength  of  hull,  but  rather  to 
the  period  of  vibration  being  modified  by 
this  stiffening,  so  as  to  avoid  its  harmoniz- 
ing with  the  movements  of  the  machinery. 
Building  vessels  of  greater  strength  than 
NO  PROPELLER  .  would  Otherwise  be  necessary,  with  the  ob- 

ject of  avoiding  vibration,  cannot  be  con- 
sidered a  scientific  method  of  dealing  with 
the  difficulty,  if  it  can  be  proved  that 
vibration  can  be  avoided  by  other  means  and  without 
extra  weight,  because  extra  weight  of  material  added 
to  the  ship  tends  to  handicap  its  speed.  The  true  cause 
of  vibration  being  due  to  the  machinery,  I  think  it  will 
be  admitted  that  the  correct  mode  of  dealing  with  it  is 
to  so  design  the  engines  that  they  may  be  steady  within' 
themselves  and  free  from  any  tendency  to  cause  the  hull 
to  vibrate.  As  a  further  proof  that  the  vibration  is  due  to 
the  machinery,  I  may  mention  that  two  years  ago  1  made 
a  passage  to  the  United  States  in  one  of  the  very  fast  twin- 
screw  steamers.  I  selected  a  berth  in  the  central  portion 
of  the  vessel,  thinking  it  a  good  position  for  comfort,  but 
the  vibration  was  found  to  be  so  excessive  that  after  five 
days  it  was  scarcely  bearable  to  those  passengers  whose 
berths,  like  my  own,  were  situated  at  the  points  of  great- 
est vibration.  The  vibration  was  found  to  vary  periodi- 
cally. When  the  two  low-pressure  pistons  were  descending 
at  the  same  time  it  was  excessive,  but  when  one  low- 
pressure  piston  was  ascending  and  the  other  descending  it 
was  entirely  neutralized.  So  distinct  was  the  vibration  in 
my  cabin  that  it  was  quite  easy  to  count  the  number  of  revo- 
lutions of  the  port  and  starboard  engines,  and  we  rigged 
up  a  temporary  vibrometer  on  our  cabin  side,  which  gave 
us  diagrams,  indicating  clearly  the  movements  we  were 
subject  to.  I  believe  all  who  have  studied  the  subject  of 
vibration  in  steamers  will  agree  with  me  that  many  ves- 
sels which  vibrate  considerably  are  in  consequence  credit- 
ed with  weakness,  while  in  reality  they  are  of  ample 
strength,  the  fault  resting  entirely  with  the  engines  and 
not  with  the  hull.  Not  only  is  this  vibration  a  source  of 
discomfort  to  passengers,  but  it  clearly  adds  considerably 
to  the  wear  and  tear  of  the  vessel. 

Let  us  consider  exactly  why  an  engine  produces  vibra- 
tion. In  an  ordinary  inverted  engine  the  steam  presses  on 
the  cylinder  cover  and  on  the  piston,  and  from  the  piston 
the  stress  is  transmitted  to  the  bed-plate.     Now,  during 
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have  been  obtained  from  torpedo-boats  when  running  and 
when  stationary.  These  diagrams  represent  a  fair  aver- 
age of  over  a  hundred  results.  It  will  be  seen  that  dia- 
grams ./  and  A'  are  practically  alike  ;  also  diagrams  B 
and  /?',  and  diagrams  C  and  C,  A,  Band  C  havmg  been 
obtained  when  the  boat  was  under  weigh  with  propeller 
on,  and  A',  B'  and  C,  when  the  vessel  was  stationary, 
being  without  propeller.  The  engines  were  making  exact- 
ly the  same  number  of  revolutions  in  each  corresponding 
pair  of  diagrams.  Not  only  do  these  diagrams  prove  that 
the  screw  had  nothing  to  do  with  the  vibration,  and  that 
it  was  owing  to  the  working  of  the  machinery,  but  it  will 
be  seen  how  greatly  our  investigation  is  facilitated  by 
these  facts,  because  experiments  can  be  carried  out  with 
a  boat  at  rest,  and  we  know  that  the  same  results  as  re- 
gards vibration  will  be  found  under  ordinary  working  con- 
ditions. 

It  is  a  well-known  fact  that  engines  will  impart  their 
vibration  to  a  boat  at  certain  speeds  much  more  readily 
than  at  other  speeds,  and  it  often  happens  that  at  full  speed 
a  boat  may  be  practically  steady  while  at  a  slower  speed  the 
vibration  is  excessive.  This  is  dependent  upon  the  extent 
to  which  the  movements  of  the  reciprocating  parts  of  the 
engine  correspond  with  the  period  of  vibration  of  the  hull, 
which  may  be  considered  in  this  investigation  as  an  elas- 
tic body.  This  is  illustrated  by  the  well-known  fact  that 
when  soldiers  are  crossing  a  suspension  bridge,  it  is  often 
found  necessary  to  avoid  their  marching  in  step.  Some 
years  since  we  had  a  boat  in  which  severe  vibration  oc- 
curred at  200,  400,  600  and  800  revolutions  per  minute, 
but  there  was  none  at  the  intermediate  speeds  of  300,  500 
and  700.  The  diagrams  in  fig.  2  show  very  clearly  how 
the  vibration  varies  at  different  speeds,  and  the  variation 
that  takes  place  in  the  extent  of  the  vibration  when  passing 
from  one  speed  to  another. 

In  a  vessel  such  as  a  fast  Atlantic  liner,  which  is  intend- 
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the  first  h.iK  of  the  down  stroke  the  upward  pressure  on 
the  cylinder  cover  is  jjreater  than  the  downward  pressure 
on  the  bed-plate  to  ihe  extent  of  what  is  needed  to  set  the 
reciprocating  parts  in  motion,  and  this  excess  of  upward 
over  downward  pressure  lifts  the  engine  bed  and  that  por- 
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tion  of  the  hull  to  which  it  is  attached.  By  a  like  train  of 
reasoning  it  can  be  shown  that  during  the  latter  half  of 
the  down  stroke  and  the  first  half  of  the  up  stroke  the  ten- 
dency is  to  lower  the  engine  bed  ;  also  that  during  the 
second  half  of  the  up  stroke  the  tendency  is  to  raise  the 


We  will  now  pass  on  to  consider  how  to  de- 
sign engines  so  that  they  may  be  perfectly  free 
from  vibration.     For  this  purpose  reference  is 
made  to  fig.  3,   representing  a  single-cylinder 
inverted    engine,   which   for   the   sake   of  sim- 
plicity we  will  assume  has  no  valve  gear.     The 
revolving  parts,  such  as  the  crank,  crank-pin,  and 
a  portion  of  the  connecting-rod,  can  be  balanced 
by  means  of  rotary  weights  in   the  usual  way, 
and  we  then  have  only  the  vertical  unbalanced 
parts,  such  as   the  piston,  piston-rod,    etc.,  left 
to  deal  with.     Now,  if  we  have  two  eccentrics 
set   opposite   to   the  crank,  at  equal  distances 
from  it,  and  of  equal  stroke  to  it,  and  these  im- 
part an  up-and-down  motion  to  weights,  which 
we  will  call  "  bob  weights,"   each  of  which  is 
half  as  heavy  as  the   parts  to  be  balanced,  that 
piece  of  mechanism  will  revolve  free  from  vibra- 
tion, excepting  that  wliich  is  due  to  the  angle  of 
the  connecting-rods.     If  we  wish  to  place  these 
weights  at  unequal  distances  from   the  crank — 
see  fig.  4 — they  must  be  proportioned  to  vary  in 
weight   inversely   as   their   distances   from   the 
crank  ;  that   is,    if  one   weight  be  twice  as  tar  from  the 
center  of  the  crank  as  the  other,  it  will  have  to  be  half  the 
weight  of  the  other,  the  sum  of  the  weights   in  this  case 
being  the  same  irrespective  of  their  position.     If  we  de- 
sire to  reduce  the  stroke  of  these  weights  so  as  to  obtain  a 
convenient  length  of  stroke— see  fig.  j— we  shall  then  have 
to  increase  their  weight  inversely  as  the  stroke  ;  that  is,  if 
we  quarter  the  stroke  the  weight  will  have  to  be  quadru- 
pled,   and  so  forth.     It   will   thus  be  seen  to  be  a  simple 
matter  to  proportion  the  bob  weights,  their  stroke,  and 
their  position,  to  suit  what  may  best  work  in  with  any  de- 
sign of  engine. 

To  sum  up  in  a  few  words  what  must  be  done  to  avoid 
the  effect  of  the  momentum  generated  by  the  working  parts 
being  felt  by  the  hull,  an  equal  momentum  in  an  opposite 
direction  should  be  produced.  If,  instead  of  using  bob 
weights,  rotary  weights  of  equal  amount  had  been  em- 
ployed, having  their  centers  of  gravity  in  the  same  position 
as  the  centers  of  the  eccentrics,  which  give  motion  to  the 
botj  weights,  the  engine  would  still  be  balanced  vertically, 
but  would  be  unbalanced  horizontally. 

Attention  is  now  called  to  fig.  6.  showing  the  calculation 
as  applied  to  triple-expansion  vertical  engines.  The  most 
suitable  positions  are  first  determined  for  fixing  the  two 
eccentrics  which  give  motion  to  the  bob-weights,  in  this 
case  the  one  lettered  .V  being  at  the  forward  end  of  the 
engines  and  the  other  lettered  V  being  between  the  low- 
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engine  bed.  To  sum  this  up  in  a  few  words,  during  the 
upper  half  of  the  revolution  the  engine  tends  to  liti  the 
vessel,  and  during  the  lower  half  to  depress  it.  The  main 
principle  which  governs  the  whole  matter  may  be  thus 
summed  up  :  As  no  internal  force  can  move  the  center  of 
gravity  of  a  body,  it  follows  that  any  momentum  generat- 
ed by  steam  pressure  in  the  moving  parts,  such  as  the 
piston,  etc.,  must  be  attended  by  an  exactly  equal  mo- 
mentum in  the  rest  of  the  ship  in  the  opposite  direction. 


pressure  crank  and  its  valve  eccentrics.  Each  unbalanced 
moving  part  in  the  engine  is  then  dealt  with  separately,  as 
before  described,  and  the  position  and  amount  of  the 
weights  necessary  to  balance  it  ascertained,  the  stroke  of 
the  balance  weights  being  taken,  for  the  purposes  of  cal- 
culation, as  equal  to  the  stroke  of  the  part  they  balance  in 
each  case.  For  instance,  take  the  middle-pressure  piston, 
piston-rod,  etc.,  lettered  B,  the  unbalanced  reciprocating 
parts  of  which  weigh  162  lbs.,  the  balance  required  at  X  is 
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found  to  be  81.8  lbs.,  and  at  V  80.2  lbs.,  the  stroke  of  each 
being  16  in.  Taking  another  instance,  for  example,  the 
high-pressure  valve  and  its  go-ahead  gear,  lettered  £, 
weighing  264.5  'hs.,  the  balance  at  -V  is  found  to  be  228.25 
lbs.,  and  at  V  36.25  lbs.,  the  stroke  of  each  being  5  in. 
After  dealing  in  a  similar  manner  with  all  the  reciprocat- 
ing parts,  if  we  were  to  construct  two  uniform  disks  with 
each  of  the  weights  thus  found  pinned  on  in  its  proper  rela- 
tive position,  and  place  them  respectively  at  A'  and  }',  the 
engine  would  be  balanced  vertically.  All  the  weights  at 
^V  might  be  replaced  by  one  large  weight  equal  to  the  sum 


of  them,  and  having  the  same  position  of  center  of  grav- 
ity ;  in  a  like  manner'the  weights  of  V  may  be  dealt  with. 
These  are  shown  by  the  large  black  spots  on  the  diagrams. 
These,  again,  might  be  substituted  by  larger  or  smaller 
weights  as  convenient,  situated  nearer  or  further  from  the 
center  of  the  shaft,  the  amount  of  the  weight  being  in  the 
inverse  ratio  to  the  distance  from  the  center.    It  will  be  seen 
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that  in  the  present  case  the  total  weight  of  all  the  balances 
equaled  740.25  lbs.  at  X  and  1178.15  lbs.  at  V,  and  the 
distance  of  their  center  of  gravity  from  center  of  shaft  was 
1.04  in.  and  .28  in.  respectively  ;  these  would  be  equiva- 
lent to  a  rotary  weight  of  413  lbs.  at  X,  with  its  center  of 
gravity  1  Jj  in.  from  the  center  of  the  shaft,  and  a  rotary 
weight  of  134  lbs.  at  V,  with  its  center  of  gravity  2^  in. 
from  the  center  of  the  shaft  ;  these  two  weights  would  bal- 
ance the  engine  vertically,  but-would  set  up  side  vibra- 
tion. To  avoid  the  latter  and  retain  only  the  vertical 
effect,  the  use  of  bob  weights  equal  to  tlie  rotary  weights 
and  having  the  same  vertical  motion,  and  in  the  same  rela- 
tive position  on  the  sliaft,  are  substituted.  This  method 
was  adopted  in  the  engines  we  shall  refer  to  later  on. 

The  correctness  of  this  mode  of  calculation  is  confirmed 
by  e,\perience  in  practical  working.  The  exact  amount, 
position  and  stroke  of  the  bob  weights  can  be  accurately 


calculated  in  the  original  design,  and  if  they  be  made  ac- 
cordingly no  vibrations  will  take  place  at  any  speed.  The 
calculations  are  simple,  but  care  must  be  taken  that  they 
are  based  on  accurate  data.  To  estimate  the  weights  of 
the  reciprocating  parts  from  drawings  is  not  sufficient  ; 
they  should  be  ascertained  by  actually  weighing  the  fin- 
ished articles. 

Triple-e.Kpansion  engines  with  three  cranks,  although 
partially  balanced  when  at  rest,  are  very  far  from  balanced 
when  at  work,  owing  to  the  distance  between  the  various 
reciprocating  parts,  which  consequently  set  up  a  rocking 
motion,  which  is  the  principal  one  to  be  overcome,  and  in 
such  engines  this  rocking  motion  we  have  to  deal  with  in 
addition  to  the  vertical  motion  of  the  center  of  gravity, 
this  vertical  motion  being  due  to  the  difference  in  weight 
of  the  working  parts  of  the  three  engines.  The  positions 
of  the  bob  weights  should  be  chosen  so  as  to  minimize 
their  weight.  What  weight  may  be  necessary  to  avoid 
vertical  vibration  of  the  center  of  gravity  is  constant,  but 
what  may  be  required  to  avoid  rocking  motiorr  is  dimin- 
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ished  by  an  increased  distance  apart  of  the  weights.  In 
double-cylinder  engines  with  the  cranks  at  right  angles  it 
is  a  more  pronounced  galloping  motion — that  is,  a  motion 
of  a  comple.x  kind,  being  a  compound  of  vertical  motions 
of  their  center  of  gravity  and  a  rocking  motion.  In  a  sin- 
gle-cylinder engine  the  vibration  of  the  engine  is  prac- 
tically up  and  down  ;  but  with  whatever  type  of  motion  we 
have  to  deal  the  same  principle  of  balancing  holds  good. 
All  forces  causing  vertical  vibration  can  be  neutralized  by 
the  use  of  bob  weights,  arranged  to  set  up  equal  forces 
acting  in  an  opposite  direction.  Some  years  ago  we 
thought  the  vibration  in  triple-expansion  engines  was  due 
to  the  difference  in  weight  of  the  pistons,  and  with  a  view 
to  balance  them  and,  as  we  supposed,  avoid  vibration,  we 
made  each  piston  of  the  same  weight  in  a  first-class  tor- 
pedo boat  ;  thus  we  prevented  any  vertical  movements  of 
the  center  of  gravity  of  the  engines  ;  yet  we  found  no  im- 
provement. This  clearly  indicates  that  the  rocking  vibra- 
tions are  of  more  importance  than  the  vertical  vibrations 
in  triple-expansion  engines. 

There  is  one  feature  about  the  vibration  of  vessels  which 
deserves  attention,  that  it  varies  in  intensity  at  different 
points  in  the  length  of  the  hull  ;  there  are  places  where  it 
is  excessive,  and  places  termed  nodes  where  it  does  not 
exist.  Fig.  7  represents  some  engines  indicating  about 
1,100  H.P.  for  a  first-class  torpedo  boat,  130  ft.  in  length 
by  13  ft.  6  in.  beam,  having  a  speed  of  from  22  knots  to 
23  knots,  carrying  a  load  of  20  tons.  There  is  nothing 
special  about  the  engines  excepting  the  two  eccentrics  fixed 
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on  the  shaft  at  each  end,  working  vertical  bob  weights. 
To  tlic  cr:inl<s  were  tittcil  weights  suHicieiU  to  l)alance 
iheni,  the  crnnlc  pins,  ami  partially  tiie  connecting-rods. 
Mow  far  eacli  connccling-rod  was  balanced  by  rotary 
weights  was  determined  by  its  weight  and  the  lateral 
movement  of  its  center  of  gravity  ;  wliat  remained  unbal- 
ancetl  was  balanced  by  the  bob  weights  worked  by  the 
eccentrics,  tlieir  stroke  and  weight  being  calculated  as  al- 
ready e\plained  when  descriliing  lig.  6.  I'.xperimcnts 
were  made  with  this  boat  in  the  Thames  and  also  in  the 
West  Inilia  Dock.  We  tried  her  under  three  conditions — 
(i>  without  any  balance  weights  whatever,  as  engines 
are  usually  constructed  ;  (2)  with  balance  weights  on  the 
cranks  only  ;  and  ^3)  with  balance  weights  on  cranks  and 
bob  weights.  The  amount  of  vertical  vibration  at  the 
stern  as  obtained  in  the  river  is  given  on  fig.  8,  together 
with  enlarged  vibrometer  diagrams,  from  which  it  will  be 
seen  that  tne  results  corresponding  to  the  three  conditions 
show  a  vibration  ot  i-';  in.  as  usually  made,  ;-'','  in.  with  bal- 
ance weights  on  cranks,  and  ,;^  in.  with  balances  on 
cranks  and  bob  weights.  I  have  not  the  slightest  doubl, 
from  more  recent  experience,  that  this  small  vibration  that 
remained  could  siill  lurther  be  reduced,  and  in  fact  prac- 
tically avoided  altogether,  by  taking  greaTer  care  in  ac- 
curately ascertaining  the  weight  of  all  moving  parts.  The 
foregoing  trials  were  all  made  at  24S  revolutions  per  min- 
ute, which  corresponded  in  this  boat  to  the  speed  produc- 
ing maximum  vibration — tliat  is  to  say,  when  t-lie  move- 
ment of  the  engine  synchronized  lo  the  greatest  extent  with 
that  of  the  boat.  1  believe  that  the  vibration  of  the  largest 
Atlantic  liner  can  in  this  way  be  practically  overcome  by 
the  expenditure  of  a  few  hundred  pounds,  it  carried  out  in 
the  original  design.  15ob  weights  proportioned  and  ar- 
ranged as  already  described  may  be  reduced  in  amount  if 
wished,  being  substituted  by  a  rotary  balance  weight  equal 
to  such  reduction  ;  this,  however,  must  not  be  carried  out 
to  an  extent  to  produce  sensible  side  vibration. 

Some  instantaneous  photographs  taken  during  these 
trials  showed  in  a  very  interesting  way  the  degree  of  vibra- 
tion by  the  peculiar  ripples  produced  on  the  surface  of  the 
water. 

To  further  illustrate  the  system  and  prove  its  correct 
ness,  I  had  made  a  model  corresponding  to  a  triple-expan- 
sion engine  ;  the  weights  of  the  pistons  have  been  similarly 
proportioned  to  one  another,  as  in  our  torpedo  boat  en- 
gines. The  shaft  is  made  to  revolve  by  a  flexible  jvire,  so 
as  to  avoid  the  result  being  vitiated  by  the  mode  adopted 
for  causing  it  to  revolve.  This  model  engine  is  suspended 
by  springs  in  order  to  be  quite  free  to  move  vertically,  as 
shown  in  the  last  engraving  given. 

When  this  model  engine  is  put  in  motion  unmistakable 
viliration  is  at  once  set  up.  The  rotary  weights,  such  as 
crank,  crank-pin  and  lower  ends  of  connecting-rods,  are 
all  carefully  balanced  by  balanced  disks,  and  consequently 
this  viliration  is  due  entirely  to  the  vertical  moving  parts. 
When  we  connect  on  each  side  the  bob  weights  the  amount, 
stroke  and  position  of  which  have  been  arrived  at  by  a 
similar  calculation  to  that  already  described,  the  effect  of 
these  l)ob  weights  in  completely  avoiding  the  vibration 
becomes  very  clearly  apparent,  thus  serving  as  further 
proof  of  the  facts  shown  by  the  previous  e.xperimenls. 


MASTER  MECHANICS'  ASSOCIATION  RE- 
PORTS. 


A  NUMBER  of  reports  were  submitted  to  the  Master 
Mechanics'  Association  at  the  Saratoga  Convention.  The 
longest  report  and  the  one  which  attracted  most  attention 
was  that  upon  Compound  Locomotives,  which  has  been 
referred  to  separately.  The  report  on  Uniform  Locomo- 
tive Performance  Sheets  is  given  in  full  on  another  page. 
Of  the  others  we  present  a  brief  summary  below. 

BOILERS    FOR   HIGH-PRESSURE    LOCOMOTIVES. 

This  Committee  states  that  there  is  some  difference  of 
opinion  as  to  what  is  high  pressure  in  a  locomotive  boiler. 
Not  long  since  150  lbs.  was  considered  high,  but  this  has 
now  become  common  and  the  Committee  has  therefore 
decided  to  call  anything  in  excess  of  that  high  pressure. 


As  a  matter  of  fact   160  lbs.  is  not  uncommon,  and  180 

lbs.  is  Ireipicntly  u^ed  with  compound  engines,  while  190 
and  200  lbs.  aie  advocated.  A  number  ol  designs  lor 
boilers  have  been  submitted  to  the  Committee  and  trans- 
mitted by  them  to  the  Association.  The  lielpaire  type  of 
boiler  seems  10  be  meeting  with  considerable  favor,  and 
the  substitution  in  other  types  of  boiler  of  radial  stays  for 
crown-bars  on  the  fire-box  is  also  increasing.  In  all  types 
of  boiler  the  greatest  trouole  seems  to  be  given  by  broken 
stay-bolts  near  the  lop  of  the  fire-box.  but  it  is  believed 
that  this  can  be  to  some  extent  avoided  by  increasing  the 
length  of  the  stay-bolts,  reducing  the  widin  of  the  fire-box 
at  the  top.  This  would  somewhat  diminish  the  heating 
surface,  but  this  would  be  offset  by  the  increasing  life  of 
the  stay-bolls  and  ihe  freer  steam.  The  Committee  be- 
lieve that  the  reduction  of  transverse  strains  in  the 
stay  bolts  obtained  by  increasing  their  length  is  much 
greater  than  is  generally  supposed,  dood  practice  also 
requires  that  the  water-spaces  should  be  made  as  wide  as 
possible,  and  that  the  "mud-ring  should  be  increased  in 
size  and  double  riveted.  It  is  also  important  that  there 
should  be  as  few  joints  as  possible,  that  the  sheets  should 
be  made  as  large  as  the  design  ol  the  boiler  will  permit, 
and  that  the  waist  or  cylinder  part  of  the  boiler  should 
always  be  in  one  sheet.  The  Committee  considered  that 
Ihe  radial-stayed  and  Belpaire  types  will  meet  with  gen- 
eral acceptance,  and  that  they  are  at  present  to  be  con- 
sidered as  the  best  forms  of  boiler  for  locomotive  pur- 
poses. 

AIR-BRAK.E  AND   SIGNAL   INSTRUCTIONS. 

The  Committee  on  this  subject  presented  a  code  of  air- 
l)rake  and  signal  instructions,  which  was  adopted  jointly 
with  the  Committee  of  the  Master  Car-Builders'  Associa- 
tion on  the  same  subject.  This  code  will  be  published  in 
pamphlet  form,  and  will  be  adopted  as  the  standard  of 
the  Association. 

TESTS  OF  STEEL   AND    IRON. 

The  Committee  on  this  subject  made  a  number  of  ex- 
periments intended  to  decide  whether  it  is  true  that  at  a 
blue  heat — about  600° — steel  is  extremely  liable  to  crack 
in  bending.  Oiher  experiments  were  also  made  lo  ascer- 
tain the  relative  value  of  steel  and  iron  lubes,  to  deter- 
mine the  temperature  of  fire-box  sheets  and  the  effect  of 
vibration    upon   stay-bolls. 

The  results  of  the  investigations  so  far  may  be  summa- 
rized as  follows  : 

1.  Steel  or  iron  should  not  be  worked  at  a  temperature 
between  a  normal  temperature  and  a  perceptible  red  hear. 

2.  So-called  "  blue  heat"  makes  steels  and  irons  more 
brittle,  but  some  are  apparently  less  affected  by  the  blue 
heat  than  others. 

3.  The  test  of  steel  or  iron  at  a  blue  heat  is  not  a  crite- 
rio,n  by  which  to  judge  of  the  action  of  the  same  in  a  tire- 
box.  . 

4.  Iron  at  a  blue  heat  is  more  seriously  affected  than 
steel. 

5.  There  is  apparently  a  mechanical  disintegration  going 
on  in  plates  exposed  to  the  action  of  fire,  water  and  scale 
in  a  fire-box. 

6.  Steel  tubes  do  not  seem  to  be  as  durable  as  iron 
tubes. 

The  Committee  do  not  consider  that  their  investigations 
are  conclusive,  and  ask  that  they  be  continued  ;  which  was 
approved  by  the  Convention. 

STANDARD   BOLTS   AND   NUTS. 

This  Committee  gives  a  brief  historical  account  of  the 
adoption  of  the  Sellers  or  United  States  standard  for 
screw  threads,  and  describes  the  gauges  used  for  threads 
and  for  taps  and  dies,  which  are  now  considered  the 
standards  of  the  Association.  Some  excellent  recom- 
mendations as  to  practice  in  fitting  up  bolts  are  also 
made.  In  conclusion  the  Committee  makes  the  following 
recommendations  : 

I.  That  the  Association  commend  and  emphasize  the 
United  Slates  standard,  and  urge  a  rigid  adherence  to  the 
same,  and  deprecate  the  use  ot  over  or  under-sized  bolts 
and  nuts. 
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2.  It  is  practicable  to  maintain  the  standard  with  (he 
methods  and  gauges  available. 

v  It  recommends  the  adoption  by  ihe  Association  of  the 
United  Slates  standard  for  sin-  of  nuts,  based  upon  rough 
size,  regardless  of  finished  nuts. 

These  recommendations  were  approved,  and  the  Com- 
mittee was  instructed  to  prepare  a  circular  calling  atten- 
tion to  their  importance. 


AN  EXHIBIT   OF   COMPOUND    LOCOMOTIVES. 


The  engraving  given  herewith  is  from  a  photograph  of 
the  exhibit  made  by  the  Schenectady  Locomotive  Works 
at  the  Master  Mechanics'  Convention  at  Saratoga.  It  in- 
cluded three  engines  of  the  two-cylinder  compound  type 
which  the  Schenectady  Company  has  advocated  and 
adopted,  and  of  which  it  has  already  liuilt  quite  a  number. 

The  lirst  of  these  engines  and  the  one,  from  its  position, 
shown  most  prominently  in  the  engraving  was  a  ten-wheel 
passenger  engine  built  for  the  new  Adirondack  &  St. 
Lawrence  Railroad.  This  engine  is  built  for  fast  pas- 
senger service  on  a  line  with  heavy  grades,  and  is  a  ])Ower- 
ful  machine.  The  high-pressure  cylinder  is  20  in.  and  the 
low-pressure  30  in.  in  diameter,  both  being  26  in.  stroke. 
The  driving-wheels  are  70  in.  in  diameter. 
The  forward  drivers  have  plain  tires  ;  the 
total  wheel-base  is  23  ft.  3  in.,  the  driving- 
wheel-base  12  ft.  6  in.  and  the  rigid  wheel- 
base  6  ft.  5  in.  The  total  weight  of  the  en- 
gine is  141,000  lbs.,  of  which  108,000  lbs. 
are  carried  on  the  drivers  and  33,000  lbs.  on 
the  truck.  The  tender  is  of  the  usual  pattern, 
and  the  tank  will  hold  4,000  gallons  of  water. 

The  second  engine  in  the  row  is  a  twelve- 
wheeled  freight  engine  for  the  Southern  Pa- 
cific Company,  having  eight  coupled  drivers 
and  a  four-wheeled  truck.  This  engine  has 
a  high-pressure  cylinder  20  in.  and  low-pres- 
sure 29  in.,  and  2('i  in.  stroke.  The  propor- 
tion of  the  cylinders  is  I  :2.lo,  or  slightly 
different  from  the  engine  first  described,  where 
the  proportion  is  i  :  2.25.  The  driving- 
wheels  are  S'  in.  in  diameter.  The  total 
wheel-base  is  23  ft.  7  in.;  the  driving-wheel- 
base,  13  ft.  9  in.,  and  the  rigid  wheel-base 
9  ft.  2  in.  The  total  weight  of  this  engine  is 
138,800  lbs.,  of  which  20,000  lbs.  are  carried  on  the  truck 
and  li6,Soo  lbs.  on  the  drivers.  The  tender  will  carry 
4,000  gallons  of  water. 

The  third  engine,  which  is  not  very  clearly  visible,  owing 
to  its  position  in  the  line  and  the  angle  at  which  the 
photograph  was  taken,  is  a  Mogul  freight  engine,  with  six 
drivers  and  a  two-wheeled  truck.  This  engine  has  cylin- 
ders 20  in.  and  30  in.  in  diameter  and  26  in.  stroke  ;  the 
driving-wheels  are  57  in.  in  diameter.  The  total  wheel- 
base  is  21  ft.  It  in.;  the  driving  wheel-base  is  14  ft.  The 
total  weight  is  133,500  lbs.,  of  which  114,500  lbs.  are  on 
the  drivers  and  18,000  lbs.  on  the  truck.  An  engine  of 
this  type  recently  did  some  remarkable  work  on  the  New 
York  Central  road,  where  it  was  run  for  a-few  trial  trips. 


car  containing  the  motor.  In  front  of  this  a  screw  was 
attached  with  a  pivoted  axle,  in  onler  to  draw  the  appa- 
ratus forward.  An  horizontal  tail  hinged  at  the  car  was 
to  regulate  the  angle  of  incidence  and  of  Might  of  the 
machine,  while  a  vertical  rudder  under  the  tail  and  sepa- 
rate from  it  was  to  steer  to  the  right  or  left. 

The  car  was  to  be  shaped  like  a  boat,  lightly  constructed 
of  wood  or  iron  ribs,  and  might  be  covered  on  the  outside 
with  tarred  or  rubber  cloth.  Beneath  it  were  to  be  hinged 
three  hollow  legs,  which  might  either  be  folded  up  or 
allowed  to  hang  down.  Strong  springs  inside  of  them 
were  to  carry  rods  or  feet,  at  the  outer  end  of  which  were 
to  be  wheels  to  roll  over  the  ground.  These  legs  were  to 
be  so  adjusted  in  length  that  the  apparatus  should  present 
an  angle  of  incidence  of  about  20  to  the  horizon,  and  upon 
being  put  into  forward  motion,  at  the  rate  of  about  20 
miles  per  hour  by  the  screw,  it  was  expected  to  rise  upon 
the  air  and  to  enter  upon  its  llight,  the  latter  being  regu- 
lated by  the  horizontal  tails  and  by  the  vertical  rudder. 

The  motor  might  be  steam,  electricity,  or  some  other 
prime  mover,  and  it  was  estimated  that  6  II. P.  would  be 
required  for  an  apparatus  ;  weighing  one  ton.  This  was  a 
very  great  underestimate,  forihe  proposed  plan  of  driving 
the  machine  over  the  ground  by  means  of  the  aerial  screw 
would  largely  increase  the  resistance,  and  sufTicient  speed 
could  not  be  obtained  to  rise  upon  the  air. 

Ri^AR  View. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


{CoHtinueii /rotm  pa^e  30S.) 

The  next  apparatus  to  be  noticed  was  thoroughly  ex- 
perimentetl  with,  and  years  were  spent  in  the  endeavor  to 
put  it  into  practical  operation.  It  was  rirst  patented  by 
M.  I-'elix  (lit  Ti-inf>le,  a  French  naval  officer,  in  1857,  and 
is  shown  in  fig.  4t  ;  the  top  figure  representing  an  end 
view  from  the  rear  and  the  lower  figure  being  a  top  view. 
It  consisted  in  two  fixed  wings  of  silk  fabric,  stretched  by 
curved  spars  of  wood  or  metal,  and  firmly  attached  to  a 


Plan. 
Fig.  41.— DU   TEMPLE— 1S57-1S77. 

M.  Du  TempU  tried  many  experiments  with  models 
shaped  like  birds,  and  his  patent  indicates  that  he  had 
carefully  considered  the  question  of  stability,  for  he  places 
the  preponderance  of  weight  toward  the  front  of  the  car, 
provides  for  a  diedral  angle  during  llight  by  the  flexibility 
and  shape  of  the  wings,  and  produces  a  slight  turning  up 
of  the  rear  edge  by  making  il  flexible,  all  much  as  in  the 
paper  aeroplane  which  has  been  described.  There  was  a 
weak  point,  however,  in  the  fact  that  the  center  of  gravity 
was  not  adjustable  during  flight,  so  as  to  correspond  with 
the  change  in  the  center  of  pressure,  produced  by  such 
alterations  in  the  angle  of  incidence  as  might  result  from 
the  action  of  the  tail  or  otherwise. 

When  he  began  with  the  aid  of  his  brother,  M.  Louis 
ilu  Teinpk,  to  experiment  on  a  large  scale,  the  inadequacy 
of  all  motors  then  known  became  apparent.  They  first 
tried  steam  at  very  high  pressures,  then  a  hot-air  engine, 
and  finally  built  and  patented,  in  1876,  a  very  light  steam 
boiler  weighing  from  39  to  44  lbs.  to  the  horse  power, 
which  appears  to  have  been  the  prototype  of  some  of  the 
light  boilers  which  have  since  been  constructed.  It  con- 
sisted in  a  series  of  very  thin  tubes  less  than  J;  in.  in  in- 
ternal diameter,  through  which  water  circulated  very  rap- 
idly, and  was  flashed  into  steam  by  the  surrounding  flame. 

This  is  understood  to  have  been  applied  to  a  slightly 
modifier!  form  of  the  main  apparatus,  built  in  1874  at  Brest 
by  M.  Dn  Temple.  This  was  calculated  to  carry  a  man, 
was  40  ft.  across  from  tip  to  tip,  weighed  about  160  lbs., 
and  cost  upward  of  $6,000,  the  workmanship  being  very 
fine. 

Careful  search  by  the. writer  through  various  French 
and   English  publications  has  failed  to  discover  any  ac- 
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count  of  the  operation  of  this  machine,  save  the  statement 
of  M.  Tissandicr  that  "  notwithstanding  most  persever- 
ing efforts,  no  practical  results  could  be  obtained  in  ex- 
perimenting with  this  apparatus." 

In  1S58  Jullicn,  a  French  clock  repairer  of  V'illejuif, 
who  had  already  exhibited  in  1850  the  first  model  of  a  fish- 
shaped  navigable  balloon  which  operated  with  its  own 
motor,  propeller,  and  steering  gear,  endeavored  to  prove 
what  could  be  accomplished  with  aeroplanes.  He  exhibit- 
ed to  the  French  Society  of  Encouragement  for  Avi.ition 
a  model  weighing  only  \  y^  07.,  aliliough  its  aernphine 
measured  39  in.  across  the  line  of  motion.  It  was  pro- 
pelled by  two  screws  each  wiin  two  arms,  and  the  power 
was  furnished  by  the  tension  of  a  rubber  band  wound  over 
two  conical  spools  of  equal  diameter,  like  the  fusee  of  a 
watch,  in  order  to  maintain  the  force  uniform.  The  angle 
of  incidence  was  about  to",  and  the  apparatus  proceeded 
horizontally  in  a  straight  line  a  distance  of  40  ft.  in  five 
seconds,  with  an  expenditure  of  o  52  foot  pounds  per  sec- 
ond. 

Jullien  proposed  to  build  a  large  apparatus  upon  the 
same  principle,  but  he  failed  to  obtain  the  requisite  finan- 
cial backing.  He  saw,  clearly  enough,  that  he  must  have 
a  light  motor,  and  he  began  (o  experiment  with  elec- 
tricity, seeking  chiefly  a  light  primary  battery.  In  1S66 
he  announced  that  he  had  succeeded  in  devising  an  elec- 
tric motor  and  battery  weighing  at  the  rate  of  82  lbs.  per 
H.  P.  with  which  he  expected  to  drive  an  aeroplane 
through  the  airduringan  entire  day  ;  but  hed^d  not  receive 
the  encouragement  or  aid  of  capital,  and  this  ingenious 
inventor,  who  had  struggled  all  his  life  long  with  inade- 
quate means,  died  miserably  poor,  in  a  hospital  in  1877. 

The  singula!  machine  patented  in  i860  by  Mr.  Smytliies. 
while  quite  impracticable  in  form,  is  here  mentioned  in  or- 
der to  make  known  two  novel  proposals — i.e.,  the  utilization 
of  the  aeroplanes  as  steam  condensers  and  the  proposed 
means  for  shifting  the  ceiiter  of  gravity  while  in  flight. 
A  top  view  is  shown   by  fig.  42.     The  apparatus  was  to 


Fig.  42-— SMYTHIES— 1S60. 

consist  of  extended  plane  surfaces  in  order  to  furnish  the 
support,  and  to  be  propelled  by  the  alternating  motion  of 
wings  actuated  by  a  boiler  and  engine  of  a  peculiar  kind. 

The  boiler  was  to  be  upright,  its  top  view  being  indi- 
cated by  the  circles  at  the  junction  of  the  two  planes.  It 
was  to  be  fitted  with  small  vertical  water-tubes,  thickly 
placed  in  a  "  flame-chamber"  heated  by  the  combustion 
of  some  volatile  fluid  mixed  with  air.  Back  of  the  boiler 
an  upright  cylinder  was  to  be  placed  to  work  the  wings 
up  and  down,  feathering  motion  being  imparled  to  the 
vanes  composing  them  (by  compound  levers),  so  that  they 
should  separate  slightly  on  the  upstroke  and  firmly  close 
on  the  overlap  on  the  down-stroke. 

The  whole  of  the  two  aeroplanes  and  of  the  upright 
boiler  was  to  be  encased  in  a  closed  flat  bag  ot  oiled  silk 
or  other  light  air-tight  covering — that  is  to  say,  that  a 
steam  surface  condenser  was  to  be  provideu  by  making  a 
hood,  tapering  on  its  top  and  bottom  from  the  thin  edges 
at  the  front  and  rear  of  the  apparatus  to  a  thickness  at 
the  center  equal  to  the  height  of  the  boiler.  This  hood  or 
case  was  to  be  kept  distended  by  spars  and  by  light  cords, 
and  the  spent  steam  was  to  be  exhausted  therein  so  as  to 
be  condensed  by  contact  with  the  sides,  and  the  water 
thus  produced  was  to  drain  into  a  reservoir  at  the  bottom, 
whence  it  was  to  be  pumped  back  into  the  boiler,  thus 
keeping  the  total  weight  of  the  apparatus  constant  and 
utilizing  the  same  water  over  and  over  again. 


The  operator  was  to  be  suspended  in  an  adjustable  seat 
beneath  the  center  of  gravity  of  the  machine*,  and  by 
shifting  his  position  sideways  or  fore  and  aft,  was  to  guide 
the  machine  to  the  right  or  left,  or  up  and  down  through 
the  changes  thus  proouced  in  the  position  of  the  center  of 
gravity  and  consequent  angle  of  incidence.  Elastic  legs 
beneath  the  whole  were  to  break  the  fall  on  alighting  ; 
the  descent  being,  moreover,  retarded  by  the  action  of 
the  wings,  in  which  both  the  amplitude  of  movement  and 
the  overlap  ol  the  vanes  or  "  feathers"  were  under  the 
control  ol  the  operator  through  a  series  of  cords. 

This  apparatus  as  designed  was  quite  impracticable, 
but  it  indicates  that  the  inventor  had  been  watching  the 
birds  and  had  become  aware  of  some  requirements  over- 
looked by  his  predecessors,  such  as  the  necessity  lor  ad- 
justing during  flight  the  center  of  gravity  to  coincide  with 
the  center  ot  pressure  consequent  upon  changes  in  the  angle 
of  incidence,  in  order  that  the  equilibrium  may  be  preserved  ; 
the  necessity  for  more  energetic  efforts  and  greater  angles 
of  incidence  at  starting  and  in  alighting  than  during  hori- 
zontal llight,  and  also  the  necessity  for  an  air  condenser 
to  liquely  the  :  team,  if  the  latter  is  to  be  used  as  a  motive 
power,  both  to  diminish  the  weight  of  the  water  required 
and  to  keep  the  weight  constant. 

(TO   BE   CONCLUDED.) 


LEGISLATION  ON  SAFETY  APPLIANCES. 


The  Committee  on  Interstate  Commerce  of  the  House 
of  Representatives  has  presented  a  report  on  the  various 
bills  submitted  to  it  relating  to  the  adoption  of  safely 
appliances  on  the  railroads  subject  to  the  Interstate  Com- 
merce Law.  The  report  discusses  the  demand  submitted 
for  protection  by  railroad  employes,  the  nature  of  acci- 
dents as  indicated  by  the  report  of  the  Interstate  Com- 
merce Commission,  and  the  apparent  inability  ot  the  rail- 
roads to  agree  upon  the  proper  remedy,  and  ends  by  sub- 
mitting to  the  House  a, bill  intended  to  take  the  place  of 
the  various  measures  which  were  before  the  Committee. 
Frotn  its  importance  it  has  been  considered  best  to  give 
the  text  of  this  bill  in  lull. 

A  BILL  to  promote  the  safely  of  employes  and  travelers  upon 
railroads  by  compelling  common  carriers  engaged  in  interstate 
commerce  to  equip  their  cars  with  automatic  couplers  and  con- 
tinuous brakes  and  their  locomoiives  with  driving-wheel  brakes, 
and  for  oiher  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  Stales  of  America  in  Congress  assembled,  that  on  and 
alter  the  first  day  of  July.  1S93,  it  shall  be  unlawful  for  any 
common  carrier  engaged  in  interstate  commerce  by  railroad  to 
put  into  use  on  its  line  any  new  loromotive  to  be  used  in  mov- 
ing interstate  traffic  that  is  not  equipped  with  power  driving- 
wheel  brakes. 

Sec.  2.  Ttiat  from  and  after  the  first  day  of  July,  1895,  it 
shall  be  unlawful  for  any  such  common  carrier  to  use  on  its 
line  any  locomotive  engine  in  moving  intersiate  traffic  that  is 
not  equipped  with  a  power  driving-wheel  brake  so  arranged  as 
to  De  operated  in  connection  with  the  train-brake  system. 

Sic.  3.  That  on  and  after  the  first  day  of  July,  1S95,  it  shall 
be  unlawful  for  any  fuch  common  carrier  to  use  on  its  line  for 
the  purpose  of  moving  interstate  traffic  any  new  car  or  any  old 
car  that  has  been  to  the  shops  for  general  repairs  to  one  or 
both  of  its  draw-bars  that  is  not  equipped  with  automatic 
couplers  of  the  standard  designated  under  and  in  accordance 
with  the  provisions  of  this  act. 

Sec.  4.  That  on  and  after  the  first  day  of  July,  1S9S,  it  shall 
be  unlawful  for  any  such  common  cariier  to  liaul  or  peimit  to 
be  hauled  or  used  on  its  line  any  car  used  in  moving  inierslate 
traffic  unless  such  car  is  equipped  with  aulomiitic  couplers  of 
the  standard  designated  under  and  in  accordance  with  the  pro- 
visions of  this  act. 

Sec.  5.  That  on  and  after  the  first  day  of  July,  1895,  no 
such  common  rarrier  shall  put  into  use  or  haul  or  permit  to  be 
hauled  on  its  line  for  the  transportation  of  interstate  freight 
traffic  any  new  car  belonging  or  leased  to  it  or  any  old  car 
belonging  or  leased  to  it  which  subsequently  10  the  passage  of 
this  a(.t  has  been  sent  to  its  shops  for  general  repairs,  unless 
such  car  is  equipped  with  brakes  for  each  wheel  and  with  train- 
brake  apparatus  of  such  a  nature  that  the  brakes  can  be  set  and 
released  from  the  locomotive. 
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Skc.  6.  That  on  and  after  the  first  day  of  July,  iS()S,  no 
.such  common  carrier  shall  haul  or  ptrmit  (o  be  hauled  on  its 
line  (or  the  tr.insport;ition  of  interstate  frclKhl  trallic  any  car 
which  is  not  eiiuippi-M  with  brakes  (or  each  wheel  ami  with  a 
train-brake  apparatus  of  such  a  nature  that  the  brakes  can  be 
set  and  re'cascd  from  the  locomotive. 

Skc.  7.  That  on  or  before  the  first  day  of  July.  iSc)3,  every 
such  common  carrier  shall  tile  with  the  Interstate  Commerce 
Commission  in  WashinRton  a  statement  certified  to  under  oath 
by  the  president  and  clerk  of  the  corporation,  as  the  action  of 
said  corporation  throuj;h  its  board  of  directors,  setting  forth 
such  details  with  reference  to  the  height,  form,  size,  and 
niechai\ism  of  freight  car  couplers  as  it  deems  essential  in  order 
to  insure  requisite  uniformity,  requisite  automatic  action,  and 
requisite  s.ifety  in  service,  and  also  stating  the  number  of 
freight  cars  owned  by  it  and  under  its  control,  and  also  the 
number  of  other  cars  under  its  control  by  lease  on  the  thirtieth 
of  June,  1S92,  tixdusive  of  those  used  solely  for  state  traffic. 
SiKh  statements  shall  be  made  upon  blanks  to  be  provrided  by 
the  fnterstate  Commerce  Commission,  and  the  determination 
of  such  commission  in  relation  to  the  validity  of  the  several 
statements  received  shall  be  final.  If  upon  examining  the 
statements  so  received  said  Interstate  Commerce  Commission 
is  of  opinion  that  companies  owning  at  least  75  per  centum  of 
the  freight  cars  owned  and  controlled  as  aforesaid  by  com- 
panies which  shall  have  duly  filed  statements  as  aforesaid  have 
agreed  upon  such  details  of  freight-car  couplers  as  will  insure 
requisite  uniformity,  requisite  automatic  action,  and  requisite 
silety  in  service,  said  Commission  shall  thereupon  declare  and 
publish  that  couplers  complying  with  such  details  so  agreed 
upon  shall  thereafter,  until  otherwise  ordere<l  according  to  la»v, 
be  the  standard  couplers  for  use  in  the  freight-car  interstate 
service.  If  the  common  carriers  shall  fail  to  establish  a  stan- 
dard coupler  as  herein  provided,  then  the  standard  automatic 
coupler  shall  be  such  coupler  as  shall  be  selected  by  the  Inter- 
stale  Commerce  Commission  ;  and  it  is  hereby  made  the  duty 
of  said  Commission,  within  six  months  after  the  first  day  of 
July,  1893,10  select  and  designate  some  automatic  coupler  as 
a  "  standard  type,"  under  the  provisions  of  this  act,  and  to 
promulgate  notice  of  such  selection. 

Skc.  8.  That  after  July  ist,  iSgS,  any  such  common  carrier 
may  refuse  to  accept  or  receive  any  car  used  in  interstate  com- 
merce that  is  not  properly  equipped  as  required  by  this  act, 
and  the  carrier  loading  or  starting  such  car  shall  be  liable  for 
the  damages  if  any  result  therefrom. 

Skc.  g.  That  from  and  after  the  first  of  July,  1S93,  until 
otherwise  ordered  by  the  Interstate  Commerce  Commission,  it 
shall  be  unlawful  for  any  railroad  company  to  use  any  car  in 
interstate  commerce  that  is  not  provided  with  secure  handholds 
in  the  ends  and  sides  of  each  car. 

Sec.  10.  That  within  90  days  from  the  passage  of  this  act 
the  American  Railway  Association  is  authorized  hereby  to 
designate  to  the  Interstate  Commerce  Commission  the  standatd 
height  of  draw-bars  for  freight  cars,  measured  perpendicular 
from  the  level  of  the  tops  of  the  rails  to  the  centers  of  the 
draw-bars,  and  shall  fix  a  maximum  variation  to  be  allowed 
between  the  draw-bars  of  empty  and  loaded  cars.  Upon  their 
determination  being  certified  to  the  Interstate  Commerce  Com- 
mission, the  Commission  shall  give  notice  of  the  standard  fixed 
upon,  at  once,  to  all  common  carriers,  owners,  or  lessees  en- 
gaged in  interstate  commerce  in  the  United  States  by  such 
means  as  the  commission  may  deem  proper,  and  thereafter  all 
cars  built  or  repaired  shall  be  of  that  standard.  But  should 
said  Association  fail  to  determine  a  standard  as  above  provided, 
it  shall  be  the  duty  of  the  Interstate  Commerce  Commission 
to  do  so.  And  after  July  1st,  1893,  no  cars  shall  be  used  in 
the  interstate  tralhc  wnich  do  not  comply  with  the  standard 
above  provided  for,  either  loaded  or  unloaded. 

Skc.  It.  That  an  employe  of  any  such  common  carrier  who 
may  be  injured  by  any  locomotive,  car,  or  train  in  use  contrary 
to  the  provisions  of  this  act  shall  not  be  deemed  guilty  of  con- 
tributory negligence,  although  continuing  in  the  employ  of 
such  carrier  after  habitual  unlawful  use  of  such  locomotive,  car, 
or  train  had  been  brought  to  his  knowledge. 

Skc.  12.  That  any  such  common  carrier  violating  any  of  the 
provisions  of  this  act  shall  be  liable  to  a  penally  of  $100  for 
each  and  every  such  violation,  to  be  recovered  in  a  suit  or  suits 
to  be  brought  in  the  district  court  of  the  United  States  having 
jurisdiction  in  the  locality  where  such  violation  shall  have  been 
committed  by  the  United  States  district  attorney  of  such  dis- 
trict, and  it  shall  be  the  duty  of  such  district  attorney  to  bring 
such  suits  upon  duly  verified  information  being  lodged  with 
him  of  such  violation  having  occurred.  And  it  shall  also  be  the 
duty  of  the  Interstate  Commerce  Commission  to  lodge  with 
the  proper  district  attorneys  information  of  any  such  violations 
as  may  come  to  its  knowledge. 

This  bill  is  now  on  the  calendar  of  the  House,  but  the 


condition  of  busiitess  is  such  that  it  will  hardly  be  acted 
on  at  the  present  session,  and  will  probably  go  over  to 
next  winter's  session. 


ACCIDENTS  AND  LONG  HOURS  OF  WORK. 


An  investigation  into  the  hours  o(  labor  required  from 
railroad  employi's  in  England  is  now  in  progress  ;  and  a 
recent  numberof  the  London  7»//c.f  reports  some  interest- 
ing testimony  given  before  the  Parliamentary  Committee 
by  Major  Marindin,  who  has  been  for  a  number  of  years 
Inspector  of  Railroads  for  the  Board  of  Trade.  In  this 
connection  it  might  be  suggested  that  there  are  cases  in 
this  country  where  an  investigation  niij^ht  show  some  con- 
nection between  accidents  and  the  fatigue  due  to  long 
hours  of  work.  The  substance  of  Major  Marindin's  testi- 
mony is  given  below  : 

Major  Marindin  stated  that  it  was  part  of  his  duties  to 
inquire  into  and  report  upon  train  accidents.  Since  the 
date  of  his  appointment  he  had  held  429  inquiries  himself, 
and  during  the  years  iSSS,  1889,  1890  and  1891  there  were 
held  by  the  three  inspecting  oflicers  257  inquiries.  During 
the  last  four  years  he  had  had  on  23  occasions  to  call  at- 
tention to  the  fact  that  the  hours  of  work  of  some  of  the 
men  were  excessive.  In  addition  to  the  accidents  which 
he  himself  had  called  attention  to,  other  inspecting  oflicers 
had  called  attention  on  24  occasions  to  the  long  hours  of 
work,  and  upon  n  occasions  they  had  reported  that  the 
servant  held  responsible  for  the  accident,  or  partially  so, 
had  worked  very  long  hours  ;  upon  nine  occasions  the  ac- 
cident had  been  attributed  to  some  extent  to  these  long 
hours  of  work.  On  the  last  occasion,  when  he  investigated 
an  accident  on  the  Lancashire  &  Yorkshire  Railroad,  he 
drew  attention  to  the  fact  that  one  of  the  men  engaged  at 
the  time  had  been  on  duty  fifteen  hours.  With  regard  to 
the  necessity  or  practicability  of  legislation  with  reference 
to  the  hours  of  work  of  railroad  servants,  although  he  was 
very  strongly  of  opinion  that  very  long  hours  were  an  evil 
and  must  be  put  an  end  to  somehow,  he  did  not  think  that 
at  present  it  was  desirable  to  put  any  statutory  limitation 
to  their  hours.  He  would  rather  leave  the  matter  to  the 
force  of  public  opinion,  which  certainly  did  have  a  great 
effect  on  the  companies.  No  Board  of  Directors  could 
afford  to  disregard  the  strong  opinion  that  had  been  ex- 
pressed as  to  the  evil  of  long  hours,  especially  if  the  Com- 
mittee were  to  report  in  the  same  sense.  The  railroad 
companies  in  the  past  had  not  done  what  they  might  have 
done  to  keep  the  hours  of  work  within  a  reasonable  limit, 
but  of  late  there  had  been  an  improvement,  as  was  shown 
by  the  returns  which  had  been  put  in  by  the  Secretary  of 
the  Railroad  Department  of  the  Board  of  Trade.  Railroad 
managers  would,  he  hoped,  in  future  recognize  the  bad 
economy  of  overworking  their  servants.  He  thought  the 
moral  effect  of  a  censure  from  the  Board  of  Trade  would 
be  considerable,  although  the  Board  was  allowed  no  legal 
power  in  the  matter.  Owing  to  the  enormous  variety  of 
circumstances  under  which  railroad  servants  worked,  it 
would  be  almost  impossible  to  lay  down  any  hard-and-fast 
rule  as  to  the  hours  of  work.  For  instance,  ten  hours  a 
day  would  be  quite  enough  for  an  express  driver,  but  he 
could  easily  conceive  a  case  on  a  branch  line  with  a  shut- 
tle traffic,  where  a  driver  doing  thirteen  hours,  owing  to 
frequent  intervals  of  rest,  would  have  a  comparatively  easy 
time  compared  with  the  man  who  was  constantly  driving 
for  eight  or  nine  hours.  In  the  case  of  signal-men  it  was 
almost  impossible  to  fix  whether  a  signal-box  should  be  an 
eight,  ten.  or  twelve  hours'  box,  except  by  considering  each 
case  on  its  merits.  In  a  box  of  the  Underground  Railroad, 
for  instance,  there  were  really  only  six  or  eight  levers,  but 
the  number  of  trains  passing  was  so  great  that  the  signal- 
man had  never  any  rest  at  all,  and  the  strain  upon  him 
was  immeasurably  greater  than  it  was  upon  a  man  in  a 
box  on  another  line  containing,  perhaps,  five  times  that 
number  of  levers.  He  did  not  think  signal-men  should 
work  more  than  eight  or  ten  hours.  It  was  not  a  common 
thing  for  these  men  to  work  over  twelve  hours  ;  but  some- 
times men  for  their  own  convenience,  when  in  twelve-hour 
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boxes,  preferred  to  work  thirteen  hours  night  shift  and 
eleven  on  ;i  day,  ch.intjinj;  about.  The  work  of  station- 
masters  and  porters  varied  very  much.  At  a  large  station 
it  was  so  evcessive  that  they  were  not  called  ui)on  to  work 
long  hours,  but  at  small  roadside  stalions  the  hours  were 
longer,  though  there  were  more  intervals  of  rest.  With 
regard  lo  these  intervals  of  rest,  he  did  not  think  a  short 
interval  was  worth  much,  although  the  aggregate  might 
amount  to  several  hours,  but  a  rest  of  four  hours  would  be 
worth  a  good  deal  if  the  man  could  get  away  from  his 
engine  or  train. 

lie  was  in  favor  of  the  lioard  of  Trade  using  all  the 
powers  they  had  got  to  bring  about  a  reduction  in  the 
hours  of  work. 

The  number  of  cases  of  accident  where  the  Hoard  of 
Trade  had  ascertained  that  the  railroad  servants  had  been 
employeil  very  long  hours  when  the  accident  occurred  was 
ten  in  iSSS  ;  eleven  in  1SS9  ;  fifteen  in  1890,  and  twelve 
in  1891. 

UNIFORM  REPORTS  OF  LOCOMOTIVE   PER- 
FORMANCE. 


TilG  following  is  the  report  submitted  to  the  Master 
Mechanics'  Association  by  the  Committee  on  Uniform 
Reports  of  Locomotive  Performance  ;  it  is  signed  by 
Messrs.  George  F.  Wilson.  J.  S.  McCrum,  John  Player, 
James  McNaughton  and  John  A.  Hill  : 

Your  Committee,  appointed  to  investigate  the  subject  of 
uniform  locomotive  performance  statement,  beg  to  submit 
the  following  : 

I'irst.  We  would  recommend  that  all  passenger  and 
freight  mileage  be  based  on  actual  miles  run,  and  5  per 
cent,  to  be  added  to  all  freight  mileage  ;  that  all  engines 
in  construction  or  snow-plow  service  be  allowed  at  the 
rate  of  10  miles  per  hour  ;  all  engines  in  switching  service 
be  allowed  at  the  rate  of  8  miles  per  hour,  no  percentage 
to  be  -added  to  this  class  of  mileage.  All  other  runs  of 
less  than  100  miles,  freight  or  passenger,  actual  milts  to 
be  allowed,  regardless  of  what  engineers  and  firemen  may 
be  paid  for  such  service.  No  extra  mileage  should  be  al- 
lowed going  to  and  from  the  round-house.  When  an  en- 
gine is  assigned  to  more  than  one  class  of  service,  the 
mileage  should  be  computed,  so  as  to  show  each  class  of 
service. 

Sc-cond.  In  the  distribution  of  fuel  one  cord  of  wood 
should  be  rated  as  one  ton  of  coal,  anil  all  expense  in  con- 
nection with  the  handling  of  fuel,  either  wood  or  coal,  to 
be  included  in  the  cost  of  same  ;  all  coal  to  be  rated  at 
2.000  lbs.  per  ton. 

Tl'.ird.  In  the  distribution  of  illuminating  oils,  only 
such  oils  as  are  used  in  the  head-lamps  and  lamps  and 
torches  belonging  to  engines  should  be  shown  on  the  per- 
formance sheets. 

In  the  distribution  of  lubricating  oils,  we  believe  all  oils 
used  in  lubricating  engine,  including  that  used  in  packing 
driving-boxes,  tender,  and  engine  trucks,  while  engine  is 
undergoing  general  repairs,  should  be  charged  to  repairs. 
All  lubricating  oils  used  on  engine  after  engine  goes  into 
service,  to  be  charged  on  cost  and  performance  sheets  as 
lubricating  oil  against  engine. 

Fourth.  In  showing  the  miles  run  to  one  pint  of  oil,  the 
engine,  valve,  and  illuminating  oil  should  be  separated, 
showing  the  miles  run  to  one  pint  of  each,  anil  a  separate 
column  be  made  on  engine's  statement,  giving  the  total 
average  for  all  kinds  of  oil. 

All  waste  used  by  engineers  and  firemen,  and  by  wipers 
for  wiping  engines,  should  be  shown  on  performance 
sheet,  and  the  miles  run  to  one  pound  of  waste  given. 
Waste  used  on  engines  while  undergoing  repair  should  be 
charged  to  repairs. 

Fiflh.  In  the  ajiportionment  of  the  expense  of  labor  for 
repairs  of  engines,  we  believe  no  labor  should  be  charged 
for  repairs  other  than  performed  by  mechanics,  helpers, 
and  those  actually  working  on  repairs  ;  laborers,  sweep- 
ers, sanding  and  turning  table,  c'eaning  round-house  and 
other  outside  work  in  and  about  round-house,  should  not 
be  charged  to  repairs,  but  should  be  charged  to  locomo- 
tive service. 


All  undistributed  labor,  such  as  superintendence,  clerks, 
etc.,  should  be  prorated  over  general  shop  expense.  Cost 
of  engine  repairs,  caused  by  accident  due  lo  other  than 
engine  f.iilures,  to  be  not  shown  on  performance  sheet, 
but  such  expense  should  be  kept  separately,  and  charged 
to  the  department  responsible  for  the  accident. 

Sixth.  All  new  engines  purchased  or  built  to  take  the 
place  of  those  worn  out  should  not  be  charged  lo  repairs 
of  locomotives.  All  general  repairs  of  engines,  including 
overhauling,  et:.,  except  the  above-mentioned,  to  be 
charged  to  repairs,  except  the  application  of  new  devices, 
such  as  air-brake  equipment,  extension  Iront  end,  steam- 
heating  appliances,  train  signal,  or  smoke  consumer.  We 
believe  the  application  of  these  new  devices  should  be 
charged  lo  new  equipment  or  betterment.  In  the  charges 
for  materials  used  on  engines,  including  tiles,  chisels, 
other  small  tools,  and  the  engine's  equipment,  should  be 
charged  to  repairs  of  engines.  We  would  recommend  the 
preparation  each  month  of  a  performance  sheet  in  detail 
for  each  division  of  the  road,  the  same  to  contain  the  fol- 
lowing information  : 

Engine  No. 

Name  of  engineer. 

Name  of  fireman. 

Mileage,  each  class  separately. 

Mileage,  total. 

Tons  of  coal. 

Cords  of  wood. 

Oil,  each  kind  separately. 

Waste,  pounds. 

Cost  of  coal. 

Cost  of  wood. 

Cost  of  oil  anil  waste. 

Wages  of  engineer  and  fireman. 

Wages  of  hostler,  wiper,  and  miscellaneous  labor. 

Cost  of  material  for  repairs. 

Cost  of  labor  for  repairs. 

Cost,  total. 

Cost  per  mile  run  for  fuel. 

Coit  per  mile  run  for  oil  and  waste. 

Cost  per  mile  run  for  engineer  and  fireman. 

Cost  per  mile  run  for  hostlers,  wipers,  etc. 

Cost  per  mile  run  for  repairs,  labor,  and  material  sepa- 
rately. 

Total  cost  per  mile  run. 

Miles  run  to  one  ton  of  coal. 

Miles  run  to  one  pint  of  engine  oil. 

Miles  run  to  one  pint  of  valve  oil. 

Miles  run  to  one  pint  of  lubricating  oil. 

Miles  run  to  one  pint  of  illuminating  oil. 

Miles  run  to  one  pint  of  all  kinds  of  oil. 

Miles  run  to  one  pound  of  waste. 

Average  number  of  loaded  cars  hauled  per  train. 

Average  number  of  pounds  of  coal  consumed  per  car 
per  mile. 

To  place  the  rating  of  empty  cars  on  a  uniform  basis, 
your  Committee  would  recommeni!  the  following  : 

In  figuring  loads,  all  box,  stock,  refrigerator,  and  fur- 
niture cars,  30  ft.  long  or  over,  three  empties  to  be  con- 
sidered equal  to  two  loads  ;  gondola  and  Hat  cars,  two 
empties  to  be  considered  equal  to  one  load. 


The  Railroad  Puzzle. 


In  the  July  number  of  the  Journal,  page  332,  there  was 
published  the  following  : 

RAILROAD    PUZZLE. 

The  "  new  and  useful  improvement  in  puzzles."  illustrated 
by  (ig.  6.  has  been  patented  by  Mr.  J.  C.  Jackson,  of  Green- 
ville, Pa. 

The  problem  presented  is  to  place  the  locomotive  and  cars 
as  shown,  run  the  locomotive  around  the  Y  to  reverse  it,  and 
leave  the  cars  as  they  were  found— 3  at  /•",  2  at  />,  and  i  at  C. 

In  the  solution  o(  the  problem  what  is  known  as  "  running 
switches"  are  not  allowed.  The  cars  can  only  be  pushed  or 
pulled  by  the  locomotive.  Neither  can  but  one  car  or  the  loco- 
motive alone  be  upon  the  spur  D  at  one  time.  Neither  can 
more  than  two  cars  or  the  locomotive  and  one  car  be  upon  the 
main  track   at   the   left   of   the   Y.  as  at  A ,  at  one  time.     The 
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main  track  between  the  branches  of  the  Y  ^vill  hold  the  loco- 
motive and  one  car. 


As  then  promised,  we  give  herewith  the  solution  contained  In 
the  specilicaiion  of  Mr.  Jackson's  patent.  We  may  mention 
also  that  correct  solutions  have  been  sent  in  by  three  sub- 
scribeis — Mr.  Thomas  Wright,  of  Luzerne,   I'a. ;  Mr.   Thomas 


JACKSON'S   RAILROAD   PUZZLE. 

H.  WiRRlesworth,  of  Denver,  Col.;  and  Mr.   H.  J.  Kennedy, 
of   Luthcrville,  Md. 

The  answer  given  by  the  inventor  is  as  follows  ; 

SOLUTION   OF   THE   PUZZLE. 

I'lace  the  locomotive  and  cars  as  seen  in  the  drawings,  the 
locomotive  L  on  the  main  track  li  at  e  with  the  pilot  pointed 
toward  the  Y.  car  3  on  the  main  track  between  the  branches 
li  C  at/,  car  2  on  the  branch  />',  and  car  i  on  branch  6' at  <■. 
Run  the  locomotive  down  the  branch  Cand  pull  car  i  back  on 
the  main  track  and  push  it  down  to  car  3  on  the  main  track 
between  branches  8  and  C.  Then  back  the  locomotive,  run  it 
down  blanch  C  onto  the  spur  /'  and  back  up  branch  B,  and 
push  car  2  out  on  the  main  track  at  A".  Then  run  the  loco- 
motive down  the  main  track,  and  push  cars  i  and  3  out  to  or 
beyond  e.  The  locomotive  then  stands  on  the  main  track  re- 
versed from  its  first  position  ;  but  it  has  yet  to  make  the  circuit 
twice  more  to  comi>lete  the  solution.  Now  back  the  locomo- 
tive down  branch  C  onto  spur  D.  run  up  branch  li  onto  the 
main  track,  when  the  pilot  will  point  in  the  same  direction  as 
when  it  started  first.  'Then  back  down  the  main  track  and  get 
cars  1  and  3  and  pull  them  on  the  main  track  between  branches 
B  and  C.  Now  run  on  and  get  car  2  and  back  with  it  on 
branch  B  and  leave  it  there.  Then  back  the  locomotive  onto 
spur  D,  run  up  branch  C  to  the  main  track,  back  up  and  get  car 
I,  and  pull  it  out  on  main  track  at  (■.  Then  push  said  car  I 
back  on  branch  C  and  run  the  locomotive  up  on  the  main 
track,  and  it  is  reversed,  as  desired,  and  all  the  cars  are  left  as 
they  were  first  placed. 


New  Machine  Tools. 


In  a  previous  number  some  reference  was  made  to  the  variety 
of  tools  made  by  the  works  of  Bement,  Miles  &  Company  in 
Philadelphia.  Among  these  are  included  a  great  number  in- 
tended for  special  purposes  in  locomotive  and  other  shops,  and 
an  example  of  these  has  been  selected  for  illustration  here. 

The  present  engraving  shows  a  special  tool  which  will  be  very 
serviceable  in  locomotive  shops.      It  is  a  two-spindle   drilling 


Recent  Patents. 


REVOI\IN<;  I'LAl't'OKM    FOR   TRANSFF.RRING  lASSKNCKRS   TO  AND 
FROM  MOVING  TRAINS. 

Till',  possibility  of  taking  passengers  on  and  putting  them  off 
of  moving  trains  has  been  a  subject  of  a  good  deal  of  specula- 
tion hy  inventors.  Mr.  Charles  M.  Hollingsworlh,  of  Cleve 
land,  O.,  has  recently  patented  the  ingenious  method  of  doing 
this,  which  is  illustrated  by  figs,  i,  2,  and  3.  In  his  specifica- 
tion he  says  :  "  I  have  based  the  construction  and  intended 
mode  of  operation  of  the  circular  platform  as  a  means  for  pass- 
ing to  and  from  a  moving  train,  primarily,  in  the  fact  that  the 
angular  motion  at  the  center  of  a  revolving  ciicular  platform  is 
nil,  and  increases  as  the  radial  distance  from  the  center  to  the 
circumference  increases.  A  body  supported  in  such  a  platform 
gradually  acquires  tangential  motion  in  moving  toward  the 
circumference,  and  gradually  loses  tangential  motion  in  moving 
toward  the  center  of  rotation.  Thus  we  may,  if  suitable  means 
are  provided,  get  onto  a  revolving  circular  platform  near  the 
center  of  rotation  without  material  disturbance  to  one's  balance, 
and  then  by  moving  away  from  the  center  gradually  and   im- 
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HOLLINGSWORTH'S    REVOLVING   PLATFORM. 


machine,  designed  especially  for  drilling  at  one  time  the  holes 
at  both  ends  of  locomotive  connecting  and  parallel  rods.  It 
will  drill  the  longest  or  the  shortest  rod  generally  found,  the 
extreme  distance  between  centers  being  10  ft.  and  the  shortest 
distance  3  ft.  The  power  of  each  head  is  sulficient  to  drill  a 
3|-in.  hole  in  the  solid  material,  and  to  bore  out  a  ijin.  hole. 
The  spindles  are  independently  driven  and  have  four  speeds  ; 
three  feeds  through  a  distance  of  1 5 1  in.  ;  quick  return  motion  ; 
lever  counterbalance,  and  lateral  adjustment  on  the  cross-slide 
bv  a  rack  and  pinion.  Each  spindle  can  be  adjusted  vertically. 
The  machine  is  provided  with  two  automatic  pumps  for  lubri- 
cating the  drills,  and  the  necessary  countershafts,  etc.,  are  also 
provided. 


perceptibly  acquire  the  greater  movement  of   the  outer  edge  of 
the  platform. 

"  As  shown  in  figs.  I  and  2,  the  platform  C  is  in  the  form  of 
a  ring,  which  surrounds  a  central  stationary  platform,  D.  Both 
platforms  are  elevated,  and  a  person  may  reach  the  stationary 
platform  by  passing  under  the  moving  platform  to  stairs  which 
lead  to  the  stationary  platform.  The  platform  C  has  on  its 
under  side  and  near  its  outer  and  inner  edges,  respectively, 
the  circular  beams  c''  c^,  which  serve  as  tracks  and  rest  upon 
the  friction-rollers  //",  which  are  mounted  on  the  columns 
F  F  arranged  in  circles  about  the  axis  of  rotation.  The  plat- 
form is  revolved  by  the  driven  cable  Z,  which  lies  in  a  periph- 
eral groove,  or  by  any  other  appropriate  mechanism. 
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"  Intermediate  of  the  stationary  platform  Z*  and  the  revolving 
platform  C  is  an  interinitienlly  movable  ring-shaped  platform 
A'.  On  both  the  outer  and  inner  edges  of  the  platform  A'  is 
mounted  a  series  of  rollers  or  wheels  <-  c  .  which  rest,  respec- 
tively, on  the  flange  <■  on  the  platform  C  and  the  flange  i/on 
the  platform  /).  By  these  means  the  platform  £  is  supported 
with  its  upper  surface  at  the  level  of  the  proximate  edges  of  the 
platforms   C  and  D. 

"  A  scries  of  horizontal  wheels  <■'  /■',  each  having  a  flange  i-, 
which  rests  upon  flanges  c  on  the  platform  Cand</'onthe 
frame  of  the  platform  D,  is  loosely  journaled  to  a  stiff  ring  t'^ 
This  ling  is  sustained  by  its  connection  with  the  wheels,  and 
the  only  function  of  the  ring,  as  shown  in  the  drawings,  is  to 
keep  the  wheels  r  t-  properly  spaced  at  the  same  distance 
from  earh  other  Ench  wheel  is  connected  by  means  of  a 
pitman.  /',  with  the  under  side  of  the  pL.tform  E.     The  faces  of 


has   two   torpedo-tubes,   and   also   carries   two    12  cm.   (4.7-in.) 
Hontoria  guns,  four  2.2in.  and  one  1  in.  Nordenfelt  guns. 

There  are  two  triple-expansion  engines,  built  by  Maudslay, 
Sons  &  Field,  in  London,  England.  There  are  two  cylindrical 
l>oilers  and  two  boilers  of  the  locomotive  type.  On  her  trial 
trip  the  highest  speed  with  forced  draft  was  20.5  knots  ;  the 
average  speed  with  natural  draft  was  lb. 5  knots. 

.\  FRENCH  Ii.\TTLESHIP. 
The  accompanying  drawings,  from  Le  Yac/it,  show  an  ele- 
vated, a  deck  plan,  a  front  view,  and  a  cross-seclion  of  the 
JaurL-gtiibirrv,  the  latest  design  for  a  battle-ship  for  the  French 
Navy.  She  is  now  under  construction  bv  the  Forges  et  Chan- 
tiers  de  la  Mediterranfee,  at  La  Seyne.  The  contract  price  of 
the  ship,  including  armament,  is  $5,172,300.  The  chief  dimen- 
sions ate  :   Lengih,  356.9  ft.  ;  beam,  72.7  ft.  ;  depth,  47.9  ft.  ; 


BATTLE-SHIP   •■  JAUR£:GUIEEI;KY,'  FOR   THE   FRENCH   NAVY. 


the  wheels  /"  1'  bear  on  one  side  against  the  edge  of  the  flange 
('  of  the  platlorm  C  and  on  the  other  side  against  the  edge  of 
the  fixed  Hange  (/'.  The  friction  between  the  wheels  e"  i-  and 
the  fixed  flange  d-  on  one  side  and  the  revolving  flange  c  on 
the  other  side  cause  said  wheels  to  revolve.  By  reason  of  the 
connection  above  explained  between  the  platform  C  and  the 
wheels  e-  e-  said  wheels  move  the  platform  E  intermittently  for- 
ward in  the  same  diiectioii  that  the  platform  C  moves.  When 
the  pivots  which  connect  the  pitmen  e'  with  the  wheels  c-  is 
nearest  the  platform  C,  as  shown  in  the  drawings,  the  platform 
E  will  move  fastest  and  at  substantially  the  same  angular 
velocity  as  that  at  which  the  platform  C  moves.  When  the 
said  pivots  are  nearest  the  fixed  platform  D,  the  platform  E  is 
stationary — that  is  to  say,  as  said  points  of  connection  between 
the  wheels  e'-  and  pitmen  e'-'  are  moving  outward  the  platform 
E  moves  with  increasing  velocity  until  said  points  of  connec- 
tion are  neatest  to  the  platform  C,  and  after  that  the  platform 
E  moves  with  decreasing  velocity  until  it  becomes  substantially 
stationary  for  the  instant  when  said  points  of  connection  are 
nearest  the  fixed  platform.  The  platform  E  is  therefore  an 
intermittently  movable  plaiform.  When  stationary,  or  nearly 
so.  passengers  may  pass  between  it  and  the  fixed  platform  D. 
When  moving  at  and  near  its  maximum  speed,  passengers 
may  pass  between  it  and  the  platform  C.  in  both  cases  the 
passenger  passes  from  one  platform  to  a  platform  which  is  re- 
latively fixed,  or  substantially  so." 

Fig.  3  shows  the  arrangement  of  the  tracks  in  relation  to  the 
platforms. 

Foreign  Naval  Notes. 


A   SPANISH    TORPEDO-CRUISER. 

The  Spanish  torpedo-cruiser  Temerario  was  recently  com- 
pleted at  Cartagena  ;  she  was  designed  by  Don  Tomas  Talletie, 
and  is  the  first  of  six  of  the  same  class,  two  of  the  others  being 
now  under  construction  at  Carraca  and  three  at  Ferrol.  The 
dimensions  of  the  Temerario  ate  :  Length,  190  ft.  ;  beam.  23 
ft..;  extreme  draft,  10  ft.  4  in.  ;  displacement,  550  ions,     She 


draft  of  water  aft,  27.7  ft.  ;  displacement,  ll.SiS  tons.  She  has 
a  water-line  armored  belt  extending  the  whole  length,  and 
varying  from  9.S  in.  at  the  ends  to  19  7  in.  in  thickness  at  the 
center  ;  a  protective  deck  2.S  in.  thick  :  and  coffer  dams  pro- 
tected by  3.9  in.  plates.  There  are  two  large  turrets  of  14.6-in. 
pates,  and  four  smaller  ones  with  3,9  in.  plates.  All  the  tur- 
itts  can  be  worked  by  hand  as  well  as  by  the  electric  motors 
which  will  be  provided. 

The  armament  includes  two  30-cm.  (ii.S  in.)  and  two  27-cm. 
(10.63  in.)  guns  in  the  large  turrets  ;  eight  14-cm.  {5.5-in.)  guns 
in  the  four  small  turrets  ;  four65-mm.  (2.56-in.),  twelve  47-mm. 
(1.85-in),  and  eight  37-mm.  (1.46-in.)  rapid-fire  guns  ;  and  six 
torpedo  tubes. 

The  twin  screws  are  driven  by  two  triple-expansion  engines, 
which  are  expected  to  work  up  to  13,500  H.P..  and  to  give  the 
ship  a  speed  of  17  knots.  Steam  will  be  supplied  by  24  lubu- 
lous  boilers  of  the  D'AUest  type.  This  is  the  largest  ship  which 
is  supplied  entirely  with  these  boilers. 


Manufactures. 


Power  Pumps. 


Thk  power  pump  may  be  defined  as  one  in  which  the  motive 
power  is  not  a  component  part,  but  is  transmitted  to  the  pump 
by  belt,  gears  or  direct  shaft  connection  from  source  of  power, 
such  as  steam  engine,  water-wheel,  or  electric  motor,  etc. 

To  obtain  the  highest  efficiencv  in  power  pumps,  both  in 
power  consumed  and  general  working,  it  is  of  primary  impor- 
tance that  the  discharge  be  isochronous,  or  the  pump  to  dis- 
charge equal  volumes  of  water  in  equal  times.  The  reason  for 
this  is  that  when  once  a  column  of  water  is  given  a  certain 
velocity  of  discharge  it  is  evident  that  any  deviation  from  this 
constant  velocity  will  result  in  loss  of  power  in  overcoming 
friction  and  inertia  of  the  moving  column.  To  illustrate  :  It  is 
proposed  to  pump  against  a  column  of  water  6  in.  in  diameter, 
500   it,    vertically.     If   pumping   mechanism   is   employed   in 
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which  this  column  is  stopped  and  started  at  every  revolution 

o(  the  pump,  it  is  eviileni  ihal  a  lartje  amount  o(  power  is  con- 
sumed in  overcoming  iiu-ni.t  of  ihc  moving  water  ;  whereas,  if 
the  ct)Iuinn  of  water  when  once  sl.irled  be  maintained  at  a  cer- 
tain uniform  velocily,  the  power  riquireil  to  overcome  inertia 
of  moving  water  is  reduieil  to  a  mini  num. 

Caretul   consideration   will  <how  ihai  the   rri|iiired  conditions 
will  best  be  met  by  a  triple  acting  pump,  with  its  cranks  set  at 


GOULDS'   TRIPLEX   POWER    PUMP. 

equal  intervals  or  120  apart.  The  illustration  given  shows  a 
pump  of  this  description  made  by  the  Goulds  Manufacturing 
Company  at  Seneca  Falls,  N.  Y.,  and  called  by  the  manufac- 
turers a  triplex  power  pump.  As  shown  in  the  cut.  the  cylinder 
boLly,  containing  three  independent  cylinders  and  journal-boxes 
for  carrying  main  shaft,  is  bolted  to  a  case.  Base  contains 
suction  valves  through  which  water  is  drawn  from  source  of 
supply  into  pump-chamber,  and  then  upon  the  descending  of 
the  plunger  they  discharge  through  valves  in'o  chamber  con- 
nected with  the  air  vessel  to  discharge  pipe.  The  plungers  are 
of  the  hollow  trunk  pattern,  filling  exactly  the  cylinders  through 
which  they  work.  At  the  upper  end  of  cylinders  is  the  long 
packing  box  which  contains  hemp  or  fibrous  packings,  prevent- 
ing leaking  of  water  around  plungets.  This  is  held  in  position 
by  a  gland  tightened  down  at  will  by  a  gland-bolt.  Crank-shaft 
is  operated  by  large  spur  gear  engaged  by  a  small  pinion  which 
in  turn  receives  its  power  from  the  pulleys.  The  style  of 
valves  employed  varies  with  the  work  which  the  pump  is  re- 
quired to  do.  For  cold  water,  a  rubber  valve  with  leather  face 
is  employed  ;  for  hot  water,  the  regular  standard  metal  valve, 
with  beveled  seat  ;  for  pumping  thick  stock,  tar,  etc,  the  ball- 
valve  pattern. 

Tnese  pumps  are  made  in  a  number  of  diflferent  sizes,  vary- 
ing from  I J  in.  diameter  of  cylinlcrs  and  2  in.  stroke  up  to 
9  in.  diameter  and  10  in.  stroke  ;  they  are  adapted  to  a  very 
wide  range  of  work,  including  boiler  feeding,  filling  tanks, 
creating  hydraulic  pressure,  etc.,  etc.  The  pump  shown  is 
arranged  to  run  witli  a  belt,  but  can  be  used  also  with  an  elec- 
tric motor  or  other  application  of  power. 


A  New  Triple-Drum  Sander. 


The  illustration  herewith  shows  the  latest  machine  of  this 
class,  which  presents  some  important  improvements.  It  is 
made  at  present  in  three  sizes,  36  in  ,  42-in.  and  48-in..  to 
which  54-in.  and  60-in.  machines  will  soon  he  added.  The 
present  tendency  is  to  use  wide  machines,  owing  to  the  change 
of  system  in  making  up  furniture,  interior,  and  car  work,  etc. 
The  wide  machines  enable  the  operator  to  place  his  stock  and 
feed  the  same  diagonally  through  the  sinder.  This  is  indis- 
pensible  when  sanding  the  cross-rails  on  stock  that  is  framed 
up. 

The  frame  is  of  neat  design,  made  heavy  in  proportion  to  the 
widtb  of  [he  tnachine,     AH  of  the  necessary  parts  are  planed 


perfectly  true,  and  when  bolted  together  make  a  very  solid  and 
rigid  frame,  capable  of  standing  up  to  the  vtry  hardest  kind  of 
work  that  the  machine  may  l>e  put  to,  and  absorbs  any  vibra- 
tions which  may  arise  in  the  machine  from  lime  to  time. 

The  feed  is  very  poweriul.  consisting  of  eight  feed  rolls  of 
Urge  diameter  all  heavily  geared  and  made  of  solid  steel  and 
so  placed  in  the  machine  as  to  allow  very  short  stock  to  be 
sanded.  The  upper  feed  rolls  are  driven  by  an  improved 
system  of  expansion  gearing,  feeding  through  the  machine 
stock  of  .iny  thickness  from  4  in.  to  6  in.  The  upper  feed  rolls 
and  frame  are  made  to  raise  and  lower  by  power  and  driven 
from  the  countershaft  contained  in  the  machine,  so  that  it  does 
not  require  a  separate  device  to  obtain  this  movement,  and  it  is 
certainly  a  very  desirable  one,  taking  into  consideration  that 
every  time  a  change  of  paper  is  made  the  upper  feed  rolls  and 
frame  must  be  raised  and  lowered  to  put  the  paper  on  the 
middle  drum. 

The  three  upper  pressure  rolls,  one  for  each  drum,  are  made 
to  raise  and  lower  parallel,  independent  of  each  other  and  opcr 
ated  by  shafts,  gears  and  hand-wheels,  and  can  be  adjusted  to 
suit  the  dillerent  kinds  of  stock  to  be  finished. 

The  drums  are  made  of  solid  metal,  having  a  single  fastening 
device  for  holding  the  paper  and  also  for  lightening  same  at 
any  lime  the  operator  finds  it  necessary  to  do  so.  Each  drum 
is  thoroughly  balanced  and  made  with  large  steel  shafts  with 
e.xtra  long  bearings  lined  with  genuine  babbitt.  Each  drum  is 
made  to  raise  and  lower  independent  of  the  other  and  from  the 
woiking  end  of  the  machine,  and  this  is  accomplished  without 
stopping  the  machine.     This  is  a  very  desirable  feature,  and  not 


NEW  TRIPLE-DRUM   SAND-PAPERING   MACHINE. 

found  on  some  of  the  machines  of  ihis  kind.  The  last  drum  is 
filled  up  with  a  patent  brush  attachment  which  is  indispensable 
for  fine  work.  It  brushes  the  dust  from  the  board  before  it 
goes  through  the  feeding  out  rolls.  Each  drum  is  made  to 
oscillate  at  a  high  rale  of  speed. 

This  is  a  very  useful  machine  for  many  purposes,  including 
interior  finish,  car  work  and  similar  work.  It  is  made  by  the 
Egan  Company,  Nos.  194-214  West  Front  Street,  Cincinnati. 


General  Notes, 


The  new  circular  lately  issued  by  Mr.  Robert  A.  Keasbey, 
New  York,  gives  certain  reductions  in  the  price-list  of  his 
magnesia  sectional  coverings.  The  circular  contains  some  in- 
teresting statements  with  regard  to  these  coverings  and  an 
account  of  the  method  of  applying  them,  illustrated  by  dia- 
grams. It  may  be  noted  here  that  the  demand  is  rapidly  in- 
creasing, and  a  very  satislactory  business  is  reported  by  the 
manufacturer. 

THii  Ashton  Valve  Company  announces  that  it  has  bought 
the  entire  plant,  material  and  business  of  the  Boston  Steam 
Gage  Company,  together  with  a  series  of  valuable  patents,  and 
has  consolidated  the  business  with  its  own.  The  company  has 
secured  the  services  of  the  former  manager  of  the  business, 
Mr.  H.  L.  Willard,  long  and  favorably  known  to  the  Iraile. 
The  .Ashton  Company  will  manufacture  all  classes  of  steam 
pressure  and  vacuum  gauges,  hydraulic  gauges,  water  pressure 
and  ammonia  gauges,  and  all  similar  instruments  used  in  con- 
nection with  steam  plants,  being  more  particularly  the  sole 
manufacturers  of  the  "  Boston  Patent"  steam  gauge. 

Tiiii  Pennsylvania  Steel  Company  has  recently  added  a 
number  of  new  tools  to  its  machine  shops  at  Steelton,  Pa.,  in 
order  to  provide  needed  facililies  for  the  rapidly  increasing 
amount  ot  work  called  for. 
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The  Board  of  Public  Improvements  of  St.  Louis  will  re- 
ceive ^t  its  office  in  that  city  until  August  g  proposals  for  fur- 
nishing all  the  materials,  constructing  and  erectinj?  at  the  water 
works  at  Bissell's  Point  one  high-service  pumping  engine,  five 
boilers  and  all  the  appurtenances.  Full  particulars  can  be  had 
at  the  ofiice  of  the  Board. 

The  St.  Charles  Car  Company,  St.  Charles,  Mo.,  is  building 
10  passenger  cars  for  the  Vandalia  Line. 

The  New  York  Car-Wheel  Works,  Buffalo,  N.  Y.,  are  very 
fully  equipped  with  special  machinery  for  making  and  finishing 
wheels.  In  addition  to  the  ordinary  work  on  whetls,  at  this 
establishment  they  are  centered,  turned  true  on  the  tread  and 
balanced.  A  special  department  lately  added  is  for  wheels 
and  axles  for  electric  motors.  The  New  York  office  of  the 
Company  is  now  at  Bank  and  West  streets. 

The  Builders'  Iron  Foundry,  Providence,  R.  L,  is  now 
finishing  and  assembling  43  new  12-in.  breech-loading  mortars 
for  coast  defense.  This  will  make,  with  ihe  previous  contract, 
73  of  these  mortars  built  for  the  United  States  Government. 

The  Pullman  shops  of  Pullman's  Palace  Car  Company  are 
building  55  passenger  cars  for  the  Chicago,  Burlington  & 
Quincy  Railroad. 

The  Chattanooga  Car  &  Foundry  Company,  Chattanooga, 
Tenn.,  is  making  arrangements  to  build  passenger  cars  as 
well  as  freight  cars  at  its  works. 

The  works  of  the  Barney  &  Smith  Manufacturing  Company 
in  Dayton,  O.,  have  passed  into  possession  of  a  new  corpora- 
tion organized  under  the  same  name.  The 
property  is  now  capitalized  at  §4,500,000,  the 
issues  including  $1,000,000  in  6  per  cent, 
bonds,  §2,500,000  in  preferred  stock  and  $1,- 
000,000  in  common  stock.  There  is  no  change 
in  management. 

The  Dickson  Manufacturing  Company  in 
Scranton,  Pa.,  has  completed  10  consolidation 
locomotives  for  the  New  York,  Ontario  & 
Western  Railroad. 

The  Michigan-Peninsular  Car  Company  is 
the  name  of  a  new  concern  formed  by  the  con- 
solidation of  five  Detroit  companies — the  Mi- 
chigan Car  Company,  the  Peninsular  Car 
Company,  the  Detroit  Car-Wheel  Company, 
the  Michigan  Forge  &  Iron  Company  and  the 
Detroit  Pipe  &  Foundry  Company.  The  new 
corporation  issues  ifs.ooo.ooo  in  S  per  cent, 
preferred  stock,  .'i;3, 000.000  in  common  stock 
and  |2,ooo,ooo  in  5  per  cent,  bonds,  making  a 
total  capitalization  ot  ."ilio.ooo.ooo.  The  com- 
bined works  have  a  capacity  of  nearly  100 
freight  cars  a  day. 

It  is  stated  that  arrangements  have  been 
completed  toremovelhe  works  of  the  Ingersoll- 
Sergeant  Rock  Drill  Company  to  Easton,  Pa., 
where  large  shops  will  be  erected. 

The  Cleveland  Electrical  Manufacturing 
Company,  manufacturer  of  the  American  watch- 
man's time  detector,  has  contracted  to  furnish 
the  Chicago  Telephone  Company  with  all  the 
time  detectors  they  will  use  for  the  ne.xt  five 
years,  and  has  just  shipped  100  instruments  on 
this  contract.  These  time  detectors  all  have 
capacity  for  10  stations  and  are  fitted  with  a 
movement  which  revolves  once  in  seven  days, 
so  that  the  dial  on  which  the  record  is  received 
can  be  used  for  a  week  without  changing. 

The  new  catalogue  of  the  Consolidated  Car  Heating  Com- 
pany, Albany,  N.  Y.,  calls  attention  to  several  recent  improve- 
ments in  car-heating  apparatus.     These  include  : 

1.  A  new  hot-water  circulating  low-pressure  system  known 
as  the  multiple  circular  drum  system,  which  will  work  with 
4  lbs.  pressure.  Its  application  does  not  break  the  seal  of  any 
water  heater,  and  it  can  also  be  used  without  any  water  heater. 

2.  The  improved  commingler  system,  noiselessly  injecting 
steam  and  leaving  the  water  heater  always  ready  for  building 
a  fire,  if  needed.     This  system  will  work  with  2  lbs.  pressure. 

3.  The  dust  guard  for  the  Sewall  steam  coupler.  The  coupler 
is  always  to  hang  in  this  guard  when  not  in  use,  and  it  takes 
the  place  of  the  chain  and  protects  face  of  coupler  from  injury. 

4.  The  special  hose  nipple  for  Sewall  steam  coupler.  This 
special  nipple  is  so  designed  that  it  absolutely  fixes  the  position 
of  hose  when  forced  on  such  nipple,  and  insures  standard 
length  when  couplers  are  repaired  by  putting  on  new  hose  ;  it 
is  of  special  value  in  putting  on  new  hose. 


The  Delaware  &  Hudson  Canal  Company  is  fitting  a  number 
of  its  passenger  cars  with  the  Gould  automatic  coupler. 

The  Washburn  &  Moen  Manufacturing  Company,  of  Wor- 
cester, Mass..  has  nearly  completed  extensive  branch  works  at 
Waukegan,  III.,  whence  Western  orders  will  be  filled.  The 
new  plant  will  have  a  capacity  of  400  tons  a  day,  and  is  fitted 
with  all  the  latest  improvements. 


A  New  Skylight  System. 


It  is  well  known  that  the  adjustment  of  skylights  and  glass 
roofs  has  frequently  been  very  imperfect,  causing  much  annoy- 
ance from  leakage,  breaking,  etc.,  and  sometimes  even  prevent- 
ing the  use  of  glass  where  it  would  be  very  desirable.  The 
accompanying  illustrations  show  a  system  which  presents  many 
advantages,  and  which  seems  to  obviate  the  objections  made 
to  those  generally  in  use.  The  larger  cut  shows  the  general 
arrangement,  figs.  1-5  giving  the  details. 

This  system  has  been  devised  and  introduced  by  Messrs. 
A.  Edgcumbe  Rendle  &  Company,  of  Philadelphia,  who  have 
given  it  the  name  of  the  "  Paradigm"  system. 

Referring  to  the  cuts,  the  astragal  or  channel  bar  A  is  made 
of  strong  steei,  varying  in  width  from  i  in.  to  2  in.,  depending 
on  the  distance  between  the  roof  purlins  to  which  said  astragals 
are  bolted,  by  means  of  malleable  iron  shoes,  as  shown  at  fig.  i. 

About  every  iS  in.  apart,  ^-in.  holes  are  made  in  the  sides 
of  the  astragal  bar,  into  which  are  secured  the  cross-bolt  £ 
and    eye  bolt    C.       These    bolts   secure   the   glass  in   place  by 


THE   RENDLE   GLASS  ROOF  SYSTEM. 

means  of  the  cap  D  and  the  brass  nut  E.  This  cap  is  made  of 
a  bent  piece  of  sheet  copper,  fig.  i,  or  narrow  pieces  of  iron 
covered  with  copper  or  lead,  figs.  2  and  3. 

The  new  cross  or  joint  bar  of  the  Paradigm  system  is  made 
of  copper  or  any  sheet  metal  of  the  shape  shown  at  figs.  4  and 
5.  Tne  upper  sheet  of  glass  lays  on  the  ledge  of  cross-bar  as 
shown,  and  can  be  set  in  putty  or  dry  ;  the  sheet  of  glass  im- 
mediately below  it  rests  on  the  edge  of  cross-bar,  and  is  cov- 
ered by  the  cross  "  cap,"  which  is  preferably  made  of  lead  or 
copper. 

At  the  top  of  the  lower  sheet  of  glass,  fig.  4.  there  is  a  small 
gutter.  In  this  gutter,  every  2  in.  apart,  jin.  holes  are 
punched  in 'the  metal  before  bending.  These  holes  permit  any 
water  that  may  be  driven  in  under  the  cross  cap  to  drop  into 
the  cross-bar,  and  thus  find  its  way  into  the  main  astragal. 

Condensation  forming  on  the  under  side  of  the  glass  runs 
down  the  glass,  and  drops  into  the  cross-bar,  and  so  into  the 
main  channel  bar. 
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The  cross-gutter  bars  are   fitted   into  slots  cut   in   the  steel 

channel  b.irs,  ij  in,  lonK  hy  i  in.  deep,  as  shown  M  fii;.  4,  and 
particularly  at  fxe.  5  ;  anil  thfy  are  made  the  exact  length  of 
width  of  glass,  and  lap  over  main  astragal  or  channel  bar,  as 
shown  at  fig.  5,  so  that  all  rain  water  or  roiidensatinn  finds  its 
wav  into  the  main  channri  bar. 

For  vertical  gl.i/ing,  the  Paradigm  system  is  unsurpassed. 
Sides  and  ends  of  railroail  depots  could  be  glazed  in  this  man- 
ner very  readily,  with  advantages  that  are  apparent. 

With  this  system  it  would  seem  almost  impossible  for  the 
roof  to  get  out  of  order  :  and  in  case  of  breakage  of  gl.iss  the 
broken  plate  can  be   very  easily  replaced. 


A  New  Lubricator. 


The  illustrations  here  given  show  the  lubricator  made  by  the 
Automatic  Lubricator  Company,  New  York,  for  use  in  car  and 
locomotive  axle-boxes.  Fig.  t  is  a  longitudinal  section  of  a 
journal-box  ami  fig.  ;  a  cross-section,  while  fig.  3  shows  one 
of  the  lubricating  pads  on  a  larger  scale. 

The  lubricator,  it  will  be  seen,  is  a  pad  which  is  held  up 
against  the  lower  side  of  the  journal  by  a  spring,  and  is  pro- 
vided   with   a   wick   to   draw    up   the   oil.     The   pad  is  of   such 


Fig.'l. 


Fig.  2. 
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Fig.  3- 

material  that  it  wdl  remain  saturated  as  long  as  there  is  any 
oil  in  the  box,  while  the  surface  will  not  glaze  or  harden  by 
friction.  It  can  be  very  easily  and  quickly  put  in  place  and 
will  remain  constantly  in  the  proper  position  after  it  is  placed 
in  the  box. 

On  the  Staten  Island  Rapid  Transit  Line,  where  a  number 
of  these  lubricators  have  been  in  use,  the  cost  of  keeping  boxes 
in  order  is  reported  at  1 1  cents  per  month,  against  7^  cents 
with  boxes  packed  with  waste  and  oi',  and  tests  on  other  roads 
have  shown  a  great  saving.  The  average  life  of  a  pad  has  been 
shown  to  be  aljout  iS  months  on  cars  in  constant  use.  It  may 
be  mentioned  that  the  New  York,  New  Hav'en  &  Hartford 
Company  has  applied  these  pads  on  all  its  locomotive  and 
tender  journal-boxes,  having  nearly  S.ooo  of  them  in  use. 


Baltimore  Notes. 


Tuf;  engineers  in  charge  of  the  Balt'more  Belt  Railroad 
tunnel  report  the  amount  of  lunnel  completed  in  the  different 
shafts  to  July  15.  as  follows;  Preston  Street.  i.oSS  ft.;  Madi- 
son Street,  1.144  ft.:  Franklin  Street,  765  ft.;  Saratoga  Street, 
g53  ft.;  German  Street,  1,271  ft.:  Howard  Street  covered  wav. 
58  ft.;  making  a  total  of  5.27c)  ft.,  or  practically  a  mile.  This 
makes  a  continuous  stretch  ol  tunnel  from  the  north  head  of 
the  Franklin  Street  shaft  to  the  south  side  of  Lombard  Street, 
a  distance  of  3,047  ft.  There  yet  remains  to  be  completed  7y2 
ft.     The  work  is  being  pushed  with  all  possible  despatch. 

The  Baltimore  Electric  Refining  Company  has  contracted  to 
enlarge  its  plant  at  Canton,  so  that  its  tankage  or  capacity  will 
be  doubled.     The  additions  and  changes  will  be  completed  in 


the  early  fall,  when  the  company  expects  10  be  able  to  treat 
4,000,000  lbs.  of  copper  ore  or  iiiaite  per  month.  The  crjin- 
pany  now  employs  150  men,  which  number  will  be  largely 
increased.  Jusi  one  year  ago  the  company  was  organized  lor  re- 
fining ami  separating  metals  by  eletiroljsis.  The  olhce rs  are 
Samuel  Keyser,  Prcsitent,  <>(  New  York  ;  R,  Brent  Keyser, 
Vice-President  and  Treasurtr,  and  ji'Siph  Clendtnjn,  Jr., 
Secretary.  The  plant  was  located  on  Fourth  Avenue,  Canton, 
in  proximty  to  the  Works  of  ihe  Baliimore  Copper  Smelling 
Company.  The  interests  of  the  two  companies  are  closely 
allied  and  they  are  also  connecti  d  with  the  great  Anaionda 
copper  mine  m  Mo  itana.  Tire  doubling  of  the  (apacity  of  the 
Baltimore  E  eciric  Refining  Company  is  due  10  the  decision 
of  President  J.  B.  Haggin,  of  the  Anaconda  mine,  to  have 
the  entire  output  of  the  mine  refined  in  America  instead  of 
in  Europe,  and  it  has  been  arranged  to  have  the  pioduct  of 
the  mine  undergo  the  electrolytic  treatment  at  Baltimore.  The 
silver  and  gold  obtained  from  the  Anaconda  ore  constitutes  an 
important  element  in  the  value  of  its  output,  and  hereafter  it  is 
proposed  to  extract  thj  precious  metals  before  marketing  the 
copper.  The  output  from  the  Anaconda  mines  is  for  the  pres- 
ent to  be  reduced,  but  it  is  said  that  the  treatment  of  all  the 
material  in  America  instead  of  sending  a  large  part  of  it  abroad 
in  the  form  of  argentiferous  matie  or  ore  will  add  largely  to 
the  employment  of  labor  at  the  smelling  and  refining  works, 
and  thus  compensate  for  the  reduced  force  at  the  mines. 

The  contract  for  cabling  the  Blue  Line  of  the  City  Passenger 
Railway  Company  has  been  awarded  to  Edmund  Saxton,  who 
has  built  a  number  of  cable  roads  in  \Vashington  and  oilier 
cities.  The  I-!lue  Line  will  be  built  in  substantially  the  s^me 
manner  as  the  Red  and  White  Lines  of  the  same  Company  are 
now  being  constructed.  The  yokes  and  rails  arc  being  dis- 
tributed on  St.  Paul  Street,  beyond  North  Avenue.  Mr.  Sax- 
ton  says  the  work  on  Charles  Street  will  be  finished  during  the 
summer,  while  many  of  the  residents  along  that  street  aie  on 
their  summer  trips.  Mr.  John  Waters,  Superintendent  of 
Construction  of  the  Charles  Street  powerhouse,  has  begun  the 
excavation  for  the  building.  It  is  expected  to  have  the  Blue 
Line  cable  in  operation  before  the  end  of  the  present  year. 
The  Gay  .Street  tracks  for  the  Red  Line  cable  are  being  con- 
structed. The  East  Baltimore  part  ot  the  White  Line  is  nearly 
finished.  The  Red  Line  tracks  are  laid  easterly  to  Eutaw 
Street,  and  the  White  Line  tracks  aie  finished  from  Druid  Hill 
Paik  to  Fayette  Street.  The  part  of  the  road  next  to  rebuild 
is  along  the  crowded  p.irt  of  Baltimoie  Street  from  Eutaw  to 
Exeter  Street.  As  much  of  this  work  as  possible  will  be  done 
during  the  night. 

The  Belt  Railroad  officials  some  time  ago  accepted  a  propo- 
sition of  the  Thompson-Houston  Company  to  give  a  trial  to  an 
electric  motor,  which  that  company  claimed  could  generate 
sufficient  power  to  haul  trains  through  the  tunnel  wiihout  the 
use  of  steam.  In  addiiion  to  supplying  motive  power  for  the 
trains,  the  plant  to  be  built  will  have  capacity  and  appliance  to 
furnish  electric  light  for  all  the  Baltimore  &:  Ohio  buildings  in 
the  city,  including  those  at  Locust  Point.  This  change  in  the 
plan  will  necessitate  a  change  in  the  location  of  the  electric 
plant.  The  original  intention  was  to  build  in  the  neighbor- 
hood ol  the  Bolton  lot.  This  has  been  abandoned,  and  the 
company  are  looking  for  a  location  in  the  neighborhood  of 
Camden  Station  or  the  new  Belt  depot.  Mr.  \V.  H.  Knight, 
of  the  Thompson-Houston  Electric  Company,  is  in  Baltimore 
looking  for  a  suitable  location  for  the  power  house  which  the 
electric  company  will  build  to  operate  trains  in  the  Belt  tun- 
nels ;  also  as  to  proper  water  supply.  For  the  boilers  artesian 
welis  will  be  sunk,  and  will  give  sufficient  supply.  These 
wells  are  impracticable,  however,  for  the  supply  needed  for 
condensing  purposes,  which  rtquires  a  large  volume.  Mr. 
Knight  thought  he  might  secure  his  supply  from  the  basin,  but 
abandoned  this  idea  when  he  saw  the  foul  condition  of  the 
water  in  the  summer.  It  has  been  suggested  that  a  sufficient 
supply  can  be  obtained  from  near  the  mouth  of  Gwynn's 
P'alls,  and  this  suggestion  will  probably  be  adopted.  The 
motor  the  electric  light  company  is  building  to  haul  the  heavy 
trains  through  the  lunnel  will  be  So  tons  in  weight. 

The  Baltimore  &  Ohio  Company  has  just  closed  a  contract 
with  the  South  Baltimore  Car  Works,  Curtis  Bay,  Baltimore, 
to  thoroughly  repair  too  of  their  Wickes  refrigerator  cars. 

The  South  Baltimore  Car  Company  is  arianging  plans  for 
building  shops  for  the  construction  and  repairs  of  passenger 
cars.  The  shops  will  be  of  the  latest  design,  and  equipped 
with  improved  machinery.  The  shops  will  be  located  at  Curtis 
Bay  near  their  present  freight-car  shops. 

The  Edge  Moor  Iron  Works,  Wilmington.  Del.,  have  taken 
a  contract  to  build  11  new  iron  bridges  for  the  New  York, 
Susquehanna  &  Western  Railroad. 
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The  Lake  Roland  Elevated  Railroad  has  let  the  contracts  for 
the  construction  of  the  greater  part  of  the  line.  The  contract 
for  laying  the  tracic  was  awarded  to  the  Duplex  Railroad  Com- 
pany of  New  York.  This  is  a  new  form  ol  construclion,  and 
is  all  of  metal,  even  to  the  ties.  The  duplex 
rails  have  no  joints,  and  the  whole  framework 
of  rails,  plates  and  ties  are  bolted  together, 
making  a  very  rigid  and  stable  track.  The 
weight  of  double  rails  is  about  72  lbs.  to  the 
yard.  All  but  the  elevated  portion  of  the  road  is 
to  be  completed  within  90  days.  The  elevated 
portion  is  expected  to  be  finished  by  October  i. 
The  contract  for  the  electric  equipment  was  let 
to  the  Thomson-Houston  Company,  for  motors, 
dynamos,  and  generatois.  The  overhead  equip- 
ment will  be  supplied  by  John  G.  White  &  Com- 
pany, of  New  York.  The  contract  for  the  motors 
is  for  the  largest  size  ever  built  for  street  rail- 
road service.  Each  car  will  carry  two  30  H.P. 
motors.  The  cars  will  be  capable  ol  carrying 
two  trailers,  and  they  will  move  so  steadily  a 
change  in  grade  will  hardly  be  perceptible,  and 
they  will  move  at  the  rate  of  20  miles  per  hour. 
The  passenger  cars  will  vary  from  18  to  34  ft.  in 
length,  and  their  seating  capacity  will  vary  from 
25  to  50.  The  contract  for  engines  and  boilers 
was  awarded  to  the  Corliss  Engine  Company. 
of  Providence,  R.  I.  They  will  be  of  the  com- 
pound condensing  tandem  type,  with  1,400  H.P., 
and,  as  the  site  of  the  power  house  will  be  at 
the  point  where  Stony  Run  empties  into  Jones's 
Falls,  the  Company  will  have  sufficient  water. 
At  this  place  the  Company  has  about  one  acre 
of  ground.  For  the  overhead  construction  a 
metallic  circuit  will  be  used,  and  an  unusually 
large  copper  wire  will  be  used  to  feed  the  mo- 
tors. This  will  have  the  effect  of  giving  an  even 
voltage.  The  Roland  Park  Connpany  will  erect 
upon  the  highest  point  within  its  grounds  a  water 
tower  70  ft.  high,  20  ft.  in  diameter,  and  en- 
circled by  a  spiral  staircase  of  105  steps  3  ft. 
wide.  The  whole  structure  will  be  of  steel,  and 
have  capacity  for  165.000  gallons.  The  contract 
to  build  it  has  been  let  to  Riter  &  Conley,  of 
Pittsburgh,  for  $8, 000.  The  spiral  stair-case 
will  be  lighted  to  the  top  by  electric  lights,  and  at  the  sum- 
mit of  the  tower  will  be  a  balcony  coveted  with  a  pagoda  top 
and  surmounted  with  a  weather-vane.  The  water  will  be 
pumped  into  the  tower  by  the  large  springs  in  the  park,  one 
of  which  has  a  daily  flow  of  25  000  gallons.  The  pump  will  be 
operated  by  electricity  from  ttie  railroad.  The  building  to  be 
erected  for  the  power  station  will  be  60  X  125  ft.,  with  provi- 
sions for  extending  it  to  a  length  of  iSo  ft.  It  will  be  ol  brick, 
with  an  iron  roof,  and  two  stories  in  height.  The  boilers, 
engines  and  generators  will  occupy  separate  portions  of  the 
main  building.  The  floor  of  the  engine-room  will  be  7  ft.  above 
that  of  the  boder-room,  so  as  to  allow  all  of  the  steam  pipes  to 
run  under  the  flooring  and  out  of  the  way.  The  elevated  por- 
tion of  the  road  will  be  wholly  of  steel.  The  girders  and  braces 
will  not  obstruct  the  light,  and  yet  be  sufficiently  close  to  make 
the  structure  as  strong  as  it  can  be  made.  Stations  will  be 
built  at  Franklin  Street,  convenient  to  travelers  on  the  North- 
ern Central  by  way  of  Calvert  Station,  and  at  other  points  along 
the  structure. 


the  portions  embraced  by  the  cable  and  subject  to  abrasion  and 
wear,  also  to  some  extent  to  obviate  wear  of  the  cables  or  ropes 
which  occurs  when  they  bear  on  soft  iron  that  retains  sand  or 
grit." 


A  New  Rope  Pulley. 


The  accompanying  illustrations  show  a  sheave  or  pulley  for 
wire  ropes  and  cables  devised  by  Mr.  William  F.  Buswell. 
These  pulleys  have  been  furnished  to  some  of  the  principal 
cable  railroad  lines  in  San  Francisco,  and  have  the  feature  of  a 
hard  wearing  surface,  without  much  departing  from  the  com- 
mon section  and  proportions  for  such  sheaves.  The  following 
from  Mr.  Buswell's  patent  specification  will  explain  the  nature 
and  objects  of  the  system  : 

"  My  invention  relates  to  pulleys  or  sheaves,  especially  such 
as  are  employed  for  wire  rope  under  heavy  strain,  as  in  the 
case  of  traction  cables  for  street  railroads  or  in  transmitting 
power  by  means  of  wire  ropes  or  cables,  and  consists  in  con- 
structing such  pulleys  or  sheaves  with  a  series  of  inserted  seg- 
ments, forming  the  bottom  or  wearing  part  of  the  groove  or 
grooves  in  which  the  cables  bear  ;  the  segments  being  of  chilled 
iron,  steel,  or  other  hard  material,  and  so  inserted  and  held  as 
to  be  removed  or  replaced  in  whole  or  in  part  without  disturb- 
ing the  pulley  or  sheaves,  and  while  the  rope  is  in  place. 

"  The  object  of  my  invention  is  twofold — mainly,  to  avoid 
wear  of  the  main  parts  of  the  sheaves  or  pulleys  by  inserting 


BUSWELL'S  PATEXT  ROPE  SHEAVES. 

The  patentee  states  that  with  carefully  made  patterns  the  hard 
segments,  made  of  chilled  cast  iron,  steel,  gray  iron,  or  other 
hard  material,  can  be  inserted  in  a  very  complete  manner,  and 
the  rim,  when  filled  and  closed  by  the  side-plates,  is,  of  course, 
safe  from  any  accident  or  derangement  such  as  may  happen  to 
built-up  wheels  or  sheaves.  The  hard  sections  can  be  removed 
or  replaced  while  the  wheel  is  in  position,  and  without  remov- 
ing the  ropes,  by  taking  off  the  side  plates  which  are  a  little 
longer  than  the  inserted  sections. 

In  the  details  shown,  fig.  i  is  a  section  of  the  rims  for  a  sin- 
gle rope.  Figs.  2  and  3  show  sections  of  the  inserted  sections 
for  a  number  of  ropes  or  wraps,  the  construction  of  the  sheaves 
being  otherwise  the  same  as  for  a  single  rope. 

One  would  scarce  expect  that  in  the  development  of  cable  or 
rope  gearing  any  difficulty  would  arise  in  so  simple  a  thing  as 
sheaves  or  pulleys,  but  their  wear  when  exposed  to  grit  and 
dust  has  called  for  a  good  deal  of  search  and  experiment  to  keep 
down  the  expense  of  maintenance,  and  such  experiment  has 
been  in  the  direction  of  hard  material.  In  the  present  case  this 
end  is  attained  because  the  chilled  sections,  being  cast  inde- 
pendently, can  be  as  hard  as  metal  can  be  made. 
■ « 

A  Steel  Rail-Brace. 


I 


The  accompanying  illustration  shows  an  excellent  rail-brace 
formed  by  a  die  from  steel  plale.  These  braces  are  made  of 
homogeneous  steel,  i  in.  or  -{'^  in.  thick,  as  may  be  preferred, 
and  are  so  shaped  as  to  have  parallel  vertical  sides.  These 
vertical  sides  are  bridged  across  under  the  head  of  the  rail  to 
strengthen  them  at  the  point  where  the  brace  engages  the  under 
and  outer  side  of  the  rail-head.  The  shape  adopted  gives  a 
very  strong  and  rigid  brace  with  a  moderate  thickness  of  mate- 
rial. Being  of  a  box  form,  it  fits  over  the  spike  in  the  lie,  and 
it  is  secured  by  three  spikes.  The  spike  holes  in  the  foct-plate 
of  the  brace  are  left  open  on  one  side  or  entirely  surrounded 
by  metal,  as  may  be  preferred  ;  the  brace  itself  can,  of  course, 
be  made  to  suit  any  height  or  size  of  rail. 

The  form  adopted  for  this  brace  prevents  the  rail  from  cant- 
ing entirely,  as  the  head  is  supported  underneath,  as  well  as 
the  flange  and  web  ;  the  strain  on  the  spike  on  the  inside  flange 
of  the  rail  is  thus  entirely  removed.  The  brace  being  of  steel 
will  last  an   indefinite  time,  and  cannot  be  broken   in   spiking 
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down,  as  cast-iron  braces  often  are.  At  the  same  time  the 
method  of  manufacture  enables  the  makers  to  furnish  thein  at 
a  low  price. 

|||>  These  braces  are  made  by  the  Weir  Frog  Company,  of  Cin- 
cinnati. We  are  informed  that  nearly  2,000,000  of  them  are 
now  in  use  on  different  railroads,  showing  that  they  are  well 
appreciated.  The  roads  using  them  includes  such  lines  as  the 
Boston  &  Maine  ;  Baltimore  &  Ohio  ;  Pennsylvania  Company  ; 
Illinois  Central  ;  Louisville  &  Nashville  ;  Chicago  &  Northwest- 
ern ;  Chicago,  Rock  Island  &  Pacific  ;  Atchison,  Topeka  & 
Santa  F6  ;    Union  Pacific,  and  the  Northern  Pacific. 


An  Engineer's  Tape  Level. 


The  accompanying  illustration  shows  a  little  device  invented 
by  Mr.  Ernest  McCullough,  a  California  engineer,  the  use  of 
which  will  readily  be  seen  with  very  little  description. 


It  is  a 


McCCLLuUt.H'S  TAPE   LEVEL. 

small  level  intended  to  be  attached  to  a  surveyor's  tape  about 
8  or  10  in,  from  the  end.  In  measuring  a  distance  of  15  ft.  or 
less  with  the  proper  tension  the  bubble  of  the  level  should  be 
in  the  middle,  but  for  greater  distances  an  allowance  must  be 
made  for  the  sag  of  the  tape.  In  practice  this  can  be  readily 
ascertained  by  trying  the  tape  on  the  surface  known  to  be  level, 
and  marking  the  position  of  the  bubble  on  the  tube  for  dis- 
tances of  25,  so  and  100  ft.  In  measuring,  when  the  bubbles 
come  opposite  these  marks  the  ends  of  the  tape  are  at  the  same 
height.  The  level  should  be  on  the  forward  end  of  the  tape 
when  dragging  chain  in  going  uphill,  and  on  the  rear  end  m 
going  down.  Some  engineers  prefer  a  level  on  each  end.  The 
cut  shows  the  device  full  size,  and  its  weight  is  only  i  oz.  It 
is  used  by  clamping  it  to  the  tape  by  means  of  the  two  strings 
underneath,  and  can  be  attached  or  detached  instantly. 

This  device  has  been  meetmg  with  great  favor  wherever 
used,  and  is  recommended  as  a  very  convenient  addition  to  an 
engineer's  outfit. 


Pennell's  Water-Purifying  Plant. 


The  importance  of  purifying  the  water  used  in  locomotive 
and  other  boilers  has  long  been  recognized.  Tne  most  im- 
portant impurities  are  the  scale-forming  salts  which  e.xist  in 
various  forms  in  what  is  generally  known  as  hard  water. 
Boiler  scale  most  generally  consists  of  the  carbonates  and 
sulphates  of  lime  and  magnesia,  which  are  found  in  varied 
quantities  in  almost  all  of  the  water  in  the  Middle  and  Western 
States,  wherever  calcareous  rock  is  found,  mixed  with  vegetable 
matter  or  mud  that  may  be  in  suspension  in  the  water. 

When  water  containing  these  scale-forming  salts  is  used  in  a 
boiler,  the  pure   water   evaporates,  leaving   the  salts   behind. 


If  we  know  the  amount  of  water 
evaporated  in  a  given  time  and 
have  a  chemical  analysis  of  the 
water,  we  can  judge  approxi- 
mately of  the  amount  of  solid 
material  which  remains  in  the 
boiler,  and  which  gradually  set- 
tles down  and  forms  hard  scale, 
generally  on  the  fire-bo.\  sheets, 
the  tubes  and  other  portions  of 
the  boiler  which  are  most  directly 
exposed  to  heat. 

The  ordinary  mud  or  residuum 
found  in  dirty  water  can  gener- 
ally be  disposed  of  by  settling, 
but  frequently  an  apparently 
bright,  clear  water  is  found  to 
be  hard,  owing  to  the  presence  of 
cari-onates  of  lime  or  magnesia 
in  solution.  The  most  direct  and 
simple  method  of  purifying  such 
waters  is  by  the  addition  of  a 
sufficient  amount  of  slacked  lime 
to  the  water  to  combine  with  the 
carbonic  acid.  The  carbonates 
will  then  precipitate,  giving  a 
clouded  appearance  to  the  water, 
and  in  a  given  time  will  settle. 
■^The  accompanying  drawing  shows  an  arrangement  for  puri- 
fying water,  which  has  been  devised  by  Mr.  Arthur  Pennell. 
The  drawing  shows  a  plan  arranged  to  work  in  connection 
with  an  ordinary  tank  16  ft.  in  diameter  and  16  ft.  depth.  A 
closed  iron  tank  B  is  placed  in  any  convenient  position  along- 
side the  feed- pipe  and  connected  with  it  by  an  inlet-pipe  enter- 
ing at  the  bottom,  and  an  outlet-pipe  D  returning  from  near 
the  top  of  the  tank.  Between  these  two  a  gate-valve  C  is 
placed  on  the  feed-pipe.  By  partially  closing  it  any  desired 
percentage  of  water  can  be  compelled  to  pass  through  the 
chemical  tank  B,  and  there  become  charged  with  the  lime  or 
other  ingredient  which  may  be  found  necessary  to  cause  the 
salts  in  the  solution  of  the  water  to  precipitate.  The  feed-pipe 
then  enters  the  settling  tank  /,  as  shown  in  the  drawing,  pass- 
ing upward  through  a  tee  R,  to  the  upper  end  of  which  is  bolted 
a  funnel  F.  The  neck  G  of  this  funnel  extends  up  above  the 
top  of  the  tank  so  as  to  carry  off  any  imprisoned  air  or  other 
gas.  The  water  passes  out  into  the  tank  through  the  horizon- 
tal limb  of  this  tee,  which  is  so  mounted  that  this  horizontal 
axis  is  at  right  angles  to  the  radius  of  the  tank  passing  through 
the  tee,  the  result  being  that  the  current  of  water  from  the 
feed-pipe  imparls  a  rotary  motion  to  the  water  in  the  tank. 

Experience  has  shown  that  this  tee  is  best  mounted  so  that 
its  horizontal  axis  is  at  about  one-fourth  the  height  of  the 
tank,  permitting  the  settling  to  be  carried  on  at  the  bottom  of 
the  tank,  while  the  clear  water  rises  to  the  surface,  whence  it 


PENNELL'.S  WATER  PURIFYING   PLANT. 

is  thrown  ofT  through  the  outlet-pipe  H.  The  capacity  of  this 
tank  should  be  sufficient  to  allow  time  for  the  chemical  com- 
bination to  act,  and  the  precipitate  form  and  deposit,  and  for 
this  purpose  account  must  be  taken  of  the  maximum  demand 
for  water.  The  rotary  motion  imparted  to  the  water  in  the 
tank  assists  the  mixing  of  the  particles  and  hastens  the  action. 


384 


THE     RAILROAD     AND 


[August,  1894. 


It  is  considered  that  the  capacity  of  the  tank  should  be  at  least 
three  times  as  great  as  the  maximum  hourly  demand  for  water, 
and  if  it  could  be  increased  to  four  or  five  times,  it  is  better. 
A  false  bottom,  J  J,  which  miy  be  either  of  light  boards  or 
sheet-iron,  assists  the  sediment  in  finding  its  way  to  the  center 
of  the  floor  of  the  tank,  where  it  will  settle  down  over  ihe  open- 
ing of  the  waste-pipe  K,  whence  it  can  be  flushed  avray  as  often 
as  required. 

In  using  this  plant  it  should  be  borne  in  mind  that  the 
amount  of  scale-forming  salts  in  any  water  supply  will  vary 
with  the  season  of  the  year  and  the  weather,  and  the  amount 
of  ingredienis  used  in  the  chemical  tank  should  be  varied  so  as 
to  correspond  as  nearly  as  possible.  This  is  especially  the 
case  where  the  water  supply  is  taken  from  a  river.  For  ex- 
ample, it  has  been  found  by  actual  test  that  in  water  taken 
from  the  Missouri  River  in  the  month  of  January,  there  were 
13  grains  of  carbonates  and  11  grains  of  sulphates  of  lime  and 
magnesia  per  gallon  ;  while  during  the  June  freshet  there  were 
only  about  three  grains  of  each  per  gallon,  but  there  was  a 
large  quantity  of  mud  in  suspension.  In  the  first  place,  the 
chemical  ingredients  needed  were  about  \\  lbs.  of  slacked  lime 
and  I  lb.  of  soda  ash  per  thousand  gallons  of  water,  whereas 
in  the  latter  case  \  lb.  of  caustic  soda  and  J  lb.  of  potash  alum 
would  do  the  work. 

It  is  hardly  necessary  to  state  the  advantages  obtained  by 
purifying  the  water  from  the  bulk  of  the  scale-forming  salts. 
When  this  is  done  the  water  entering  the  boiler  will  contain  a 
certain  amount  of  residuum,  but  it  will  not  be  the  salt  matter 
which  forms  a  hard  scale,  but  simply  loose  slush,  which  can 
readily  be  blown  off.  It  may  be  said  also  that  there  is  a  great 
advantage  in  ascertaining  the  composition  of  the  water  and  in 
being  able  thus  to  treat  it  intelligently. 

For  railroad  work  this  device  can  be  attached  to  existing 
supply  tanks.  The  arrangement  of  the  outlet-pipe  //  near  the 
top  of  the  tank  is  considered  important,  and  would  in  fact  be 
desirable  in  any  tank,  as  the  water  near  the  surface  will  al- 
ways be  clearer  than  that  at  the  bottom. 

This  system  has  been  tried  on  the  Union  Pacific  with  very 
satisfactory  results,  and  is  now  being  introduced  on  other  roads 
by  the  inventor. 


The  Stow  Flexible  Shaft. 


The  accompanying  illustration  shows,  in  fi^.  i,  a  section  of 
the  flexible  shaft  invented  by  Mr.  Nelson  Stow  and  made  by 
ihe  Stow  Manufacturing  Company,  and  in  fig.  2  one  of  the 
numerous  applications  which  can  be  made  of   this  shaft.     The 


Fio  2.— 8tow  Center  Grinder 

success  of  this  device  within  a  few  years  is  another  illustration 
of  the  fact  that  a  really  useful  tool  is  sure  to  make  its  way.  It 
has  taken  position  as  a  standard  tool,  and  is  in  use  in  a  very 
large  number  of  shops  all  over  the  country. 


The  application  shown  in  fig.  2  is  of  a  center  grinder.  This 
consists  of  a  3i-ft.  flexible  shaft  with  the  traction  pulley  at  one 
end,  the  other  attached  to  a  sliding  spindle  holding  a  3-in. 
emery-wheel.  The  spindle  turns  in  the  tool-post  the  same  as 
an  ordinary  tool,  and  it  can  be  set  in  place  or  taken  down  in  a 
very  short  time,  and  with  it  a  lathe  center  can  be  ground  true 
very  quickly.  Numerous  other  applications  can  be  suggested, 
which  are  probibly  well  known  to  our  readers. 

The  demand  for  these  tools  has  become  so  great  that  the 
Company  has  recently  taken  up  its  quarters  in  one  of  the  best- 
appointed  shops  to  be  found  anywhere,  where  many  appliances 
of  similar  description  to  that  shown  above  are  manufactured  as 
well  as  the  shaft. 

The  officers  of  the  Company  are  Nelson  Stow,  President  ; 
C.  E.  Warner,  General  Manager,  and  C.  F.  Hotchkiss,  Treas- 
urer, and  their  office  is  at  Binghamlon,  N.  Y. 


The  Detroit  Supplemental   Steam   Dome. 


Thf,  accompanying  cuts   show  a  very   neat  device  made  by 
the    Detroit    Lubricator   Company,  and   called   a  supplemental 


HODGE'S   SUPPLEMENTARY  DOME. 

dome.  It  is  intended  to  prevent  the  necessity  of  the  numerous 
holes  in  the  boiler  which  are  usually  made  for  steam  connec- 
tions bbout  the  cab. 

The  dome  is  located  on  center  of  boiler  head,  and  all  steam 
connections  are  made  to  it.  It  is  provided  with  a  cut-off  valve 
A,  having  a  lever  handle,  one-half  turn  of  which  closes  the 
connection  betvveen  it  and  the  boiler,  enabling  the  engineer  to 
repair  or  repack  any  of  the  connections  without  loss  of  time  in 
allowing  engine  to  cool.  The  dome  is  also  provided  with  a 
security-valve  B,  located  inside  the  boiler,  which  closes  in- 
stantly, in  case  the  dome  should  become  detached  by  accident, 
and  thus  prevent  escape  of  steam,  and  great  risk  of  scalding 
the  engineer  and  fireman.  From  five  to  seven  dry  pipes  are 
dispensed  with  by  using  this  dome  ;  and  taking  steam  from  a 
common  reservoir,  nothing  but  dry  steam  can  ever  be  furnished 
to  the  different  connections. 

The  ordinary  sire  dome  is  g|  in.  in  diameter,  and  is  com- 
plete with  valves  A  and  B,  as  in  cut,  and  is  tapped  to  fit  stand- 
ard connections. 


Manufacturing  Notes. 


At  the  Wheeler  Yard,  West  Bay  City,  Mich.,  the  large 
steamer  Gilbt-rt  and  the  light-ship  No.  51  have  recently  been 
sent  away  ready  for  service.  The  W.  II,  Gilbert  is  one  of  the 
largest  vessels  ever  built  in  the  yard.  She  is  345  ft.  long  over 
all  ;  32S  ft.  keel  ;  42  ft.  6  in.  beam,  and  24  ft.  deep.  She  has 
a  triple-expansion  engine  with  cylinders  23  in.,  37  in.  and  62 
in.  in  diameier  by  44  in.  siroke.  Steam  Is  supplied  by  three 
boilers,  each  12  ft.  8  in.  in  diameter  and  12  ft.  6  in.  long.  The 
engines  ha"e  been  built  by  the  Frontier  Iron  Works,  of  Detroit. 

Wheeler  &  Company  have  just  closed  a  contract  for  another 
freight  boat  similar  to  the  Gilbert.  The  general  dimensions 
will  be  the  same,  but  there  will  be  a  slight  difference  in  the 
motive  power.  The  triple-expansion  engine  will  have  cylinders 
20  in.,  32  in.  and  54  in.  in  diameier  and  42  in.  stroke.  The 
propeller  will  be  12  ft.  in  diameter  and  14  ft.  g  in.  pitch.  There 
will  be  two  boilers  12  ft.  in  diameter  acid  12  ft.  long,  built  for 
160  lbs.  pressure.  The  engines  for  this  boat  will  be  built  in 
the  Wheeler  Works,  the  machine  shops  having  recently  been 
enlarged  so  that  ships  built  there  can  be  engined  in  their  own 
shops. 

It  is  reported  that  the  Johnson  Switch  &  Signal  Company 
has  been  consolidated  with  the  Hall  Signal  Company  of  New 
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York.  The  Johnson  Company  was  organized  by  Chailes  R. 
Johnson  some  years  ago,  and  controls  some  valuable  patents 
for  interlocking  and  other  signals.  It  is  at  present  equipping 
the  New  York  Central  line  to  Moti  Haven,  and  has  some  other 
large  contracts. 

TllK  St.  Charles  Car  Company.  St.  Charles,  Mo.,  during  the 
past  SIX  months  has  maile  large  additions  to  its  (reiiihtcar 
plant,  and  has  put  in  a  new  stationary  engine  and  a  number  of 
tools,  increasing  the  output  S  cars  per  day.  The  shops  have 
just  completed  i.joncars  foi  the  Atchison.  Topeka  iS:  S.iota  1"6, 
and  are  now  building  1,000  bc).\  ;ind  500  coal  cars  (or  the  Mis 
souri  Pacilic.  The  passenger  car  plant  is  also  being  enlarged 
10  meet  the  demands  made  upon  it.  They  are  now  Duilding 
an  addition  which  will  hold  IJ  passenger  cars.  The  latest 
orders  received  include  10  coaches  for  the  V'andalia  Line  and 
20  for  the  Northern  Pacific.  The  latest  freight  order  is  for  300 
cars  for  the  Missouri,  Kansas  \  Eastern  road. 

Some  time  ago  the  Company  established  a  branch  shop  at 
Denvsr,  Col.,  under  the  charge  of  the  Assistant  General  Man- 
ager, Clarence  II.  Howard.  This  shop  was  established  to 
repair,  rebuild,  and  put  in  good  order  a  large  number  of  nar- 
row-gauge cars  belonging  to  the  Denver  &  Rio  Grande  Rail- 
road. This  work  has  been  substantially  completed,  and  the 
branch  shop  will  soon  be  closed. 


PERSONALS. 


J.  \V.  ScilAUii  has  resigned  his  position  as  Engineer  of  the 
Detroit  Bridge  &  Iron  Works. 

RoKEKT  E.Mii.isii  has  been  appointed  General  Master  Me- 
chanic of  the  Atlantic  &  Pacific  Railroad. 

Ali'ked  p.  Boi.i.ek,  the  well  known  bridge  engineer,  has 
been  dangerously  ill  of  typhoid  fever,  but  is  now  reco/ering. 

E.  J.  Pearso.n  has  been  appointed  Principal  Assistant  Engi- 
neer of  the  Wisconsin  Central  Railroad,  with  olFice  in  Chicago. 

A.  W.  GiBBS,  recently  with  the  Central  Railroad  of  Georgia, 
is  now  Master  Mechanic  of  the  Atlanta  Division  of  the  Rich- 
mond &  Danville  Railroad. 

The  office  of  R.  D.  Wahe,  Superintendent  of  Motive  Power 
of  the  Richmond  &  D.inviUe  Railroad,  has  been  transferred 
from  Atlanta,  Ga.,  to  Washington. 

D.  J.  Daneli..  for  some  time  past  with  the  Illinois  Central 
Railroad,  has  been  appomted  Mechanical  Engineer  of  the 
South  Chicago  Works  of  the  Illinois  Steel  Company. 

PkoI'-kssok  J.  B.  Joii.NsoN  has  retired  from  the  firm  of  John- 
son &  Flad,  Consulting  Engineers,  on  account  o(  the  pressure 
of  his  duties  in  Washington  University  and  elsewhere. 

J.  J.  Em.is  has  been  appointed  Master  Mechanic  of  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railroad,  succeeding 
MAffHEW  Ellis,  who  has  resigned  on  account  of  ill  health. 

Ge.neral  V.  E.  McBee,  recently  with  the  Cential  Railroad 
of  Georgia,  has  been  appointed  General  Superintendent  of  the 
South  Carolina  lines  of  the  Richmond  &  Danville  Railroad. 

Georoe  a.  Hancock,  formerly  with  the  Atlantic  &  Pacific 
Railroad,  is  now  Superintendent  of  Motive  Power  of  the  San 
Antonio  &  Aransas  Pa  s  Railroad,  with  office  at  San  Antonio, 
Texas. 

Cii.VRLEs  F.  SrovvELi.,  for  so  jie  years  past  Bridge  Engineer 
of  the  New  York  R.^i  road  Commission,  has  resigned  that 
position  and  has,  with  M.  C.  Clay  and  A.  C.  Cunningham, 
formed  the  A  nerican  Engineering  i!c  Inspection  Association, 
which  will  have  its  headquarters  in  Albany,  N.  Y. 

Ci.ARi.NCE  H.  HoWAKii,  recently  Assistant  General  Manager 
of  the  St.  Charles  Car  Compjny,  has  '  een  appointed  Secretary 
of  the  Safety  Car  Healing  ^:  Lghling  Company,  and  will  re- 
move his  residence  to  New  York.  .Mr.  Howard  has  done  a 
great  deal  of  hard  and  successful  work  while  with  the  St. 
Charles  Company. 


OBITUARIES. 


Cdi.onei.  Ciiaules  E.  Bi.lni.  I'.  S.  Engineers,  died  sud- 
denly in  Boston,  July  10,  aged  61;  years.  He  was  a  native  of 
New  Hampshire,  and  graduated  from  West  Point  in  the  Class 
of  1846.  During  his  40  years'  service  in  the  Engineer  Corps, 
be  had  a  wide  experience  in  charge  of  fortifications  and  river 


and  harbor  work  on  the  Atlantic  Coast  and  the  great  lakes, 
lie  was  stationed  for  15  years  at  Buffalo,  N.  Y.,and  was  retired 
at  his  own  request,  in  January,  1S87. 


W.  K.  Ml  IK,  who  died  June  28,  was  for  a  number  of  years 
connected  with  ihe  former  Great  Western  Railway  as  Assistant 
General  Su[)ei intendcnt.  He  was  also  for  some  time  (iencral 
Manager  of  the  Detroit,  Gr.<nd  Haven  &  Milwaukee  Railroad, 
and  was  uficrwaul  General  Superintendent  of  the  Michigan 
Central.  He  was  born  in  Scotland  in  1829,  and  alter  some 
service  on  Scotch  and  English  railroads  came  to  Canada  in 
1S52  and  was  employed  on  the  first  section  of  the  Great  West- 
ern. Mr.  Muir  retired  from  the  Michigan  Central  several 
years  ago  and  has  been  since  President  of  the  Eureka  Steel 
Works. 


PROCEEDINGS   OF   SOCIETIES. 


Roadmasters'  Association  of  America.— Mr.  J.  H.  K. 
Burgwin.  Secretary,  announces  that  the  Annual  Convention 
will  be  opened  at  Chattanooga,  Tenn.,  on  Tuesday,  October  18 
next.  One  meeting  will  be  held  in  Chattanooga,  and  then  the 
Association  will  adjourn  to  meeting  for  the  business  sessions 
at  Atlanta,  Ga.,  on  the  following  morning. 


American  Institute  of  Mining  Engineers. — The  sixty- 
second  meeting  was  held  at  the  Hotel  Champlain,  near  Platts- 
burgh,  N.  Y.,  beginning  July  5.  At  the  opening  meeting  Mr. 
F.  S.  Witherbee  made  an  address  on  the  Early  Development 
of  Iron  Manufacture  in  the  Champlain  Region,  where  a  large 
number  of  forges  were  in  operation  at  a  very  early  date.  The 
President,  Mr.  John  Birkinbine,  then  made  an  address  on  the 
Influence  of  Location  on  the  Pig-iron  Industry,  showing  the 
various  changes  which  have  occurred  from  the  fiist  establish- 
ment of  the  industry  in  this  country,  and  the  causes  which  pro- 
duced them,  the  chief  among  which  were  the  proximity  to 
market  and  supply  of  ore  and  fuel. 

Memoirs  of  the  late  Dr.  Hunt  and  of  William  P.  Shinn  were 
read.  Dr.  James  Hall,  State  Geologist,  exhibited  the  new 
geological  map  of  New  York. 

On  the  second  morning  the  members  proceeded  to  Port 
Henry  and  thence  to  Crown  Point  and  Mineville,  inspecting 
the  furnaces  and  mines  at  those  place*.  In  the  evening  a  ses- 
sion was  held  at  which  several  papers  were  read,  including  one 
by  Dr.  C.  B.  Dudley  on  Specifications  for  Iron  and  Steel. 

On  Thursday  morning  an  excursion  was  made  to  the 
Chataugav  Iron  Mines  and  Lake  Saranac,  a  slop  being  also 
made  at  Lyon  Mountain. 

The  meeting  was  concluded  by  two  business  sessions,  at 
which  a  number  of  papers  were  presented  and  some  of  them 
were  discussed. 


Mechanical  Engineering  Teachers'  Association.  — This 
Association  was  formed  at  a  meeting  held  in  Columbus,  O.,  in 
June,  iSi)!,  the  object  being  to  secure  by  co-oprration  the  best 
courses  of  study  and  the  adoption  of  methods  of  instruction 
which  may  lead  to  the  highest  efhciency  of  mechanical  engi- 
neering schools.  A  number  of  members  have  joined  and  others 
are  expected  to  be  present  at  the  next  meeting,  which  will  be 
held  in  Rochester,  N.  Y.,  August  iS.  The  place  and  time  has 
been  chosen  in  order  to  accommodate  those  members  who 
wish  to  be  present  at  the  meeting  of  the  American  Association 
for  the  Advancement  of  Science. 

The  officers  of  the  Association  are  :  Presiient,  S.  W.  Robin- 
son, Columbus,  O. :  First  Vice-President.  C.  W.  Scribner,  Ames, 
la.;  Second  Vice  President,  O.  P.  Hood,  Manhattan,  Kan.; 
Secretary,  A.  J.  Wiechardt,  South  Bethlehem,  Pa.;  Treasurer, 
Siorm  Bull,  Madison,  Wis. 

In  the  circular  announcing  the  meeting  the  following  points 
are  suggested  for  study  either  for  the  presentation  of  papers  or 
for  general  discussion  ; 

"  What  subjects  should  be  embraced  in  the  course  of  Mechani- 
cal Engineering  leading  to  graduation  ? 

"  Should  any  of  them  be  optional  ? 

"  Should  there  be  a  post-graduate  course,  and  if  so  in  what 
should  it  consist  ? 

"  What  should  be  the  degrees  for  the  above,  and  what  the 
studies  ? 

"  Should  there  be  included  one  or  two  modern  foreign  lan- 
guages? 

"  Whit  engineering  studies  should  be  included  ? 

"  What  amount  of  mechanical  laboratory  should  there  be 
included  ? 

"  W^bai  subjects  should  be  included  in  tbe  mechanical  labi^tra- 
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tory  ;  how  much  practice  with  the  object  of  mechanical  and 
manual  training? 

"  How  much  fine  mechanical  practice,  such  as  scraping  of 
surface  plates,  grinding  of  standards,  etc.? 

"  Should  the  construction  of  articles  of  manufacture  be  at- 
tempted at  the  school  laboratory  ? 

"  What  testing  should  be  attempted  ? 

"  Should  any  part  of  the  laboratory  practice  be  classified  as 
shop  work,  and  so  named  unless  articles  are  made  for  sale  ? 

"  Should  anything  be  introduced  that  should  be  called  '  shop 
work  '  ? 

■'  Should  that  portion  of  the  laboratory  embracing  the  man- 
ual element  be  classified  as  '  shop,'  '  school  shop,'  '  work 
shop.'  etc.,  or  e'ementary  mechanical  laboratory? 

"  Should  the  more  advanced  portion,  embracing  testing  of 
various  kinds,  bt  classified  in  such  way  as  advanced  mechanical 
laboratory,  testing  laboratory,  etc.? 

"  It  is  further  suggested  that  particular  attention  be  given  to 
the  number  of  hours  devoled  to  a  subject,  and  the  ground 
covered  ;  the  method  of  instruction — i.e.,  whether  by  lecture, 
recitation  or  practice,  separately  or  combined." 


American  Boiler  Manufacturers'  Association. — The  Filth 
Annual  Convention  was  held  in  Buffalo,  N.  Y.,  beginning  June 
14,  and  was  more  largely  attended  than  any  previous  conven- 
tion. A  number  of  important  matters  came  up  for  considera- 
tion. 

The  Committee  on  Uniform  Inspection  Laws  reported  prog- 
ress toward  the  adoption  of  a  common  standard  for  inspection 
in  the  different  States,  and  also  progress  toward  the  adoption 
of  a  national  law. 

The  Committee  on  Riveting  and  Calking  reported  progress, 
and  was  instructed  to  proceed  with  the  tests  which  have  been 
undertaken.  These  tests  will  include  the  bursting  of  boiler 
shells  prepared  in  the  same  way  as  for  actual  service. 

The  Committee  on  Materials  was  continued,  a  carefully  pre- 
pared report  having  been  accidentally  destroyed  by  the  burning 
of  the  Chairman's  office. 

The  Committee  on  Horse-Power  presented  a  paper  on  the 
subject  of  the  horse-power  of  boilers,  and  received  instructions 
as  to  the  final  report,  which  is  to  be  made  next  year. 

The  Committee  on  Statistics  made  a  report  explaining  the 
difficulty  in  the  way  of  obtaining  figures  and  pointing  out  the 
errors  of  the  Census  report  on  the  boiler  business. 

The  Committee  on  Strikes  made  a  report,  which  was  discussed 
in  executive  session.     This  Committee  was  continued 

The  following  officers  were  elected  for  the  ensuing  year  : 
President.  Philip  Rohan  ;  Vice-Presidents,  Richard  Garstang, 
Charles  Kroeschell  and  Michael  Geary  ;  Treasurer,  Richard 
Hammond  ;  Secretary,  E.   D.  Meier. 

It  was  decided  to  hold  the  next  meeting  in  Chicago. 


Railroad  Telegraph  Superintendents'  Association. — The 
eleventh  annual  meeting  was  held  in  Denver,  Col.,  beginning 
June  15.  Four  sessions  were  held,  two  on  each  day  of  the 
Convention,  at  which  a  number  of  papers  were  presented  and 
discussed.  Committees  were  appointed  on  Revision  of  the 
Constitution  and  to  prepare  a  new  form  of  service  card. 

Among  the  papers  presented  were  one  on  Insulation,  by 
T.  A.  Edison  ;  on  Galvanometers,  by  T.  D.  Lockwood  ;  on 
the  Government  Time  Svstem,  by  Professor  W.  A.  Gardner  ; 
on  Block  Signals,  by  J.  B.  Stewart,  and  on  Electricity  in  Rela- 
tion to  Transportation,  by  Charles  Selden. 

It  was  resolved  to  hold  the  next  meeting  in  Milwaukee. 
The  officers  elected  were  :  President,  L.  B.  Korty,  Omaha  ; 
Vice-President,  U.  J.  Fry,  Milwaukee  ;  Secretary  and  Treas- 
urer, P.  B.  Drew,  Chicago. 

Master  Mechanics'  Association. — The  officers  elected  at 
the  Saratoga  Convention  are  ;  President,  John  Hickey.  St. 
Paul,  Minn.;  First  Vice-President,  William  Garstang,  Rich- 
rrond,  Va.;  Second  Vice-President,  R.  C.  Blackall,  Albany, 
N.  Y.;  Secretary,  Angus  Sinclair,  New  York  ;  Treasurer, 
O.  Stewart,  Charlestovvn,  Mass. 

A  summary  of  the  Committee  reports  presented  at  the  Con- 
vention will  be  found  on  another  page. 


Master  Car-Builders'  Association. — The  officers  elected 
at  the  Convention  In  Saratoga  are  :  President,  E.  W.  Grieves, 
Baltimore  ;  First  Vice-President,  F.  D.  Casanave,  Altoona, 
Pa.;  Second  Vice-President,  J.  S.  Lentz,  Packerton,  Pa.; 
Third  Vice-President,  T.  A.  Bissell,  Buffalo,  N.  Y.;  Treasurer, 
G.  W.  Demarest,  Baltimore  ;  Secretary,  John  W.  Cloud, 
Chicago  ;  Executive  Committee,  J.  T.  Chamberlain,  G.  W. 
Rhodes,  J.  S.  Leeds,  and  J.  C.  Barber. 


The  Secretary  announces  that  the  revised  Rules  of  Inter- 
change, which  will  take  effect  September  1,  are  now  ready  for 
distribution,  and  will  be  furnished  railroad  companies  at  the 
same  rate  as  heretofore. 

The  Alr-Brake  and  Signal  Instructions,  as  approved  at  the 
Saratoga  Convention,  will  also  be  published  in  pamphlet  form, 
the  cover  and  size  being  so  arranged  as  to  make  them  readily 
distinguishable  from  the  Rules  of  Interchange.  The  prices 
will  be  the  same  as  for  the  Rules. 


A  CIRCULAR  from  Secretary  J.  W.  Cloud  has  been  issued, 
submitting  two  propositions  to  letter-ballot.  The  first  is  on 
the  question  of  changing  the  Standard  Wheel  Guarantee  under 
the  heading  of  "  Except  In  cas?  of  Wheels  removed  for  the 
following  causes."  so  that  the  first  item  shall  read  "  Flat  or 
comby  by  sliding,"  instead  of  "  Flat  by  sliding,"  as  now. 


G.\UGES   FOR   M.   C.   B.   STANDARD   COUPLER.'! 

The  second  ballot  is  on  the  adoption  of  the  coupler  gauges 
shown  in  figs,  i  and  2  herewith,  as  standards  of  the  Association. 

The  voles  will  be  counted  on  August  31,  and  votes  not  re- 
ceived at  the  Secretary's  office  before  that  date  will  be  excluded. 


Engineers'  Club  of  Philadelphia. — At  the  regular  meeting, 
June  18,  the  Tellers  reported  the  election  of  Messrs.  George 
C.  Thayer  and  William  Elton  Mott  to  Active  Membership. 

The  resignations  of  Professor  L.  M.  Haupt  and  Mr.  Jesse 
Garrett  were  accepted. 
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Upon  motion  the  Club  appointed  Mr.  Josepli  M.  Wilson  to 
aid  the  Committee  of  the  American  Society  of  Civil  Engineers 
by  the  suKRestion  of  suitable  persons  to  furnish  papers  for  the 
meetinif  of  the  World's  Congress  Auxiliary  of  the  Chicago 
exposition. 

A  paper  by  Captain  Smith  S.  Leach,  on  the  Improvement  of 
the  Mississippi  River,  was  presented  and  read  by  the  Secre- 
tary. Mr.  Trautwine  explained  that  this  paper  was  written, 
by  request,  to  rrore  fullv  explain  the  method  of  fixing  the 
banks  and  confinint;  the  floods  of  this  river,  which  had  been 
illustrated  by  a  series  of  phoioRraphs  presented  some  time 
since  by  one  of  the  members  of  the  Club. 

A  communication  from  Mr.  Robert  L.  Holliday,  describing  a 
s'one  box  culvert,  built  in  iS',2,  south  of  Newcastle,  upon  the 
Delaware  Division  of  the  Philadelphia,  Wilmington  it  Balti- 
more Railroad,  was  read,  and  a  sample  of  2-in.  white  pine 
plank,  which  formed  part  of  its  foundation  and  had  been  under 
water  for  60  years,  was  exhibited  in  «onnection  therr  with. 
The  wood  showed  an  excellent  state  of  preservation,  and  ex- 
cited much  interest. 

A  section  of  the  first  rail  used  by  the  Cairjden  &  Amboy  Rail- 
road was  presented  by  Mr.  Rufus  Hill,  Master  Mechanic  of  the 
Pavonia  Shops.  It  is  believed  to  be  from  the  first  lot  of  rails 
made  in  this  country,  and  was  laid  November  12,  1S31,  at 
Bordentown,  N.  J.     Designed  by  Mr.  R.  I..  Stevens. 

Mr.  Wilfred  Lewis,  upon  request,  briefly  described  the  re- 
cent trip  cf  the  American  Society  of  Mechanical  Engineers  to 
San  Francisco. 

Engineers'  Society  of  Western  Pennsylvania. — The  reg- 
ular monthly  meeting  was  held  in  Pittsbuigh,  June  21.  Mr. 
Alfred  E.  Hum  in  the  chair  ;   Mr.  R.  N.  CI  irk.  Secretary. 

The  paper  for  the  evening  was  bv  Mr.  W.  Lucian  Scaife,  on 
Some  Data  on  Rail  Joints.  In  18S5  a  paper  was  read  before 
Ihe  Society  by  Mr.  Max  J.  Becker  on  Why  do  Rail  Joints 
Break?  This  paper  caused  so  much  interest  that  a  committee 
was  appointed  consisting  of  Messrs.  Thomas  Rodd,  Max  J. 
Becker,  W.  H.  Borntraeger,  the  late  W.  R.  Jones,  C.  L. 
Strobel.  W.  L.  Scaife,  William  Scherzer,  James  G.  Dagron  and 
Franz  Engstrom.  In  order  to  obtain  the  benefit  of  the  experi- 
ence of  railroad  engineers  a  circular  was  prepared  and  sent  to 
most  of  the  railroad  companies  in  the  United  States  and 
Canada  ;  it  contained  a  list  of  25  questions  which  were  believed 
to  cover  the  subject.  In  response  to  these  and  other  circulars, 
answers  were  received  from  engineers,  general  managers,  and 
superintendents  of  about  61,000  miles  of  railroad  ;  many  of 
them  were  accompanied  with  drawings  of  rails,  splice-bars, 
road-beds,  nutlocks,  etc.,  and  furnished  much  valuable  infor- 
mation outside  of  the  questions  contained  in  the  circulars. 
These  were  carefully  tabulated  by  Mr.  Engstrom  at  the  time 
hey  were  received. 

Messrs.  Max  J.  Becker,  F.  Engstrom,  Victor  Welrman, 
E.  B.  Taylor  and  others  joined  in  the  discussion.  The  Com- 
mittee by  its  request  was  relieved  from  further  duty. 

The  Society  adjourned  to  September  20. 


At  the  regular  meeting  of  the  Chemical  Section  on  June  28, 
Mr.  R.  B.  Carnahan,  Jr.,  read  an  interesting  paper  on  Tin 
Plate  Analysis.  He  described  simple  and  rapid  methods  of 
determining  tin,  lead,  iron,  and  manganese  in  tin  and  terne 
plate.  He  also  spoke  of  the  determination  of  tin  in  solder. 
His  paper  was  discussed  by  Messrs.  Williams,  Camp,  Handy 
and  others. 

Engineers'  Club  of  Cincinnati. — The  subject  for  discussion 
at  the  regular  meeting  held  in  June  was  that  of  a  new  water- 
supply  for  the  city  of  Cincinnati,  which  was  appropriate  at  this 
time  on  account  of  the  election  to  be  held  soon  to  vote  on  an 
appropriation  for  the  purpose,  and  the  new  water-works  com- 
mission to  be  appointed. 

Papers  on  the  subject  were  prepared  by  Colonel  Latham 
Anderson,  G.  Bouscaren,  M.  D.  Burke,  and  John  W.  Hill,  of 
Cincinnati,  and  by  Edward  Flad,  of  St.  Louis,  in  addition  to 
which  Messrs.  Hosea,  Whinery,  Baldwin,  Harper,  Ewing, 
Mathewson  and  Punshon  took  part  in  the  discussion. 

Several  prominent  citizens,  not  members  of  the  Club,  were 
present  and  were  much  interested  in  the  proceedings. 


Technical  Society  of  the  Pacific  Coast. — At  the  regular 
meeting  in  San  Francisco,  July  1  M.  P.  Boes  and  G.  W.  Sher- 
wood were  elected  members  ;  \V.  R.  Phillips  an  associate 
member. 

A  committee  was  appointed  to  prepare  a  memorial  of  An- 
drew Eraser,  lately  murdered  in  Mexico. 

A  paper  was  read  by  Mr.  Hugo  P.  Frear.  entitled  A  Problem 
in  Launching  the  Pacific  Mail  Steamer  Peru  at  the  Union  Iron 
Works,     The  paper  was  illustrated  by  diagrams. 


Civil  Engrineers'  Club  of  Cleveland. — The  regular  meeting 
of  the  Club  was  held  at  the  Club-rooms,  June  14.  Mr.  Irving 
Mason  Wolverton  was  elected  an  Active  Member.  The  dis- 
cussion of  the  evening  was  on  the  annual  address  of  the  retiring 
Presideni,  Mr.  Gobeillc,  on  the  subject  of  the  Financial  Status 
of  the  Engineer. 


The  regular  meeting  was  held  in  the  club  rooms  July  12. 
The  committee  appointed  to  take  action  on  the  death  of  John 
Whitelaw,  ex-President  of  the  Club  and  for  many  years  Super- 
intendent of  the  Cleveland  Water  Works,  made  their  report. 
Wendell  Phillips  Brown  was  elected  an  active  member. 

The  paper  of  the  evening  was  read  by  Dr.  C.  S.  Howe,  of 
Ihe  Case  School  of  Applied  Science,  and  was  a  Mathematical 
Discussion  of  Some  Census  Reports,  with  Special  Application 
to  the  Population  of  Cleveland,  Past  and  Future. 


Engineering  Association  of  the  South. — The  regular  June 
meeting  was  held  at  the  Association  headquarters  in  Nashville, 
Tenn.,  June  9,   Vice-President  James  Geddes  presiding. 

After  consideration  it  was  decided  to  hold  the  regular  meet, 
ings  of  the  Association  on  the  regular  dates,  the  second  Thurs- 
day evening  of  each  month,  and  not  to  suspend  during  the 
summer,  as  heretofore. 

The  paper  of  the  evening — Notes  on  Mine  Surveying — was 
read  by  Mr.  Benjamin  W.  Robinson.  Mining  Engineer  of  the 
St.   Bernard  Coal  Company  of  Earlington,    Ky. 


The  regular  July  meeting  was  held  in  Nashville,  July  14  ; 
Colonel  H.  M.  Robert.  U.S.A.,  presided. 

W.  W.  Carson,  of  Knoxville,  Tenn.,  then  read  a  paper  on 
the  Mississippi  River  problem.  He  spoke  briefly  of  the  caving 
in  of  the  banks  of  the  Mississippi  River  by  the  acre  ;  of  the 
vast  amount  of  silt  borne  by  the  stream  while  in  Hood  ;  and  of 
the  heavy  deposits  which  occur  where  the  current  is  retarded. 


NOTES  AND  NEWS. 


A  New  Rail-Joint. — The  accompanying  drawing  shows  a 
rail-joint  recently  devised  and  patented  by  Mr.  G.  Bouscaren, 
of  Cincinnati,  the  well-known  engineer.  Fig.  i  is  a  section  of 
the  joint  ;  figs.  2  and  3  show  the  spring  washer  used  in  con- 
nection with  it.  In  this  joint  Mr.  Bouscaren  seeks  to  avoid 
the  imperfections  of  existing  joints,  as  he  explains  in  his  patent. 


BOUSCARENS  KAIL-JOINT, 


"  by  employing  splice-bars  as  deep  as  consistent  with  Ihe  clear- 
ance of  the  flange  and  tread  of  the  wheels  ;  and  my  invention 
consists  in  the  channel  form  of  cross-section  of  the  bars, 
whereby  the  distribution  of  metal  in  the  flanges  of  the  bars  is 
as  far  as  possible  removed  from  the  neutral  axis  and  thereby 
conducive  to  the  greatest  resistance  ;  in  giving  the  bars  a 
symmetrical  cross-section,  whereby  the  bolt  holes  are  located 
on  the  neutral  axis  and  their  weakening  effect  reduced  to  a 
minimum  ;  in  the  use  of  a  non-rotatable  spring-washer  of  great 
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power  under  the  nut  of  each  bolt,  whose  function  is  to  maintain 
at  all  times  a  perfect  bearing  between  the  rails  and  splice-barf, 
and  in  providing  for  the  non  rotation  of  the  bolls,  thereby 
assisting  to  preserve  the  proper  relation  of  pans.  The  coin- 
bination  of  all  these  features  gives  a  joint  of  great  strength  and 
durability  under  both  vertical  and  lateral  stresses,  which  can 
be  cheaply  manufactured  and  easily  jnaintained  in  the  track." 

Some  Heavy  German  Locomotives. — Not  long  ago  there 
were  put  in  service  on  the  Wiirtemberg  State  Railroads  some 
extremely  powerful  locomotives,  which  aie  used  in  freight  ser- 


to  reproduce  them  to  the  eye,  it  was  sufficient  to  superpose  the 
three  images,  one  with  red  light,  one  with  green,  and  one  with 
blue-violet.  This  was  accomplished  either  in  his  new  helio- 
chromoscope — a  device  about  the  size  of  a  hand  stereoscope, 
and  used  in  much  the  same  way — or  by  projection  with  a  spe- 
cial optical  lantern,  having  three  optical  systems,  with  red, 
green  and  blue  glasses.  The  three  images,  being  exactly  super- 
posed, appeared  as  one  only,  in  which  the  natural  colors  were 
exactly  reproduced,  together  with  the  light  and  shade.  Images 
of  three  ordinary  photographs,  exactly  alike,  if  superposed  in 
the  same  way  through  the  same  colored  glasses,  would  show  no 


TEN-WHEEL  LOCOMOTIVE,   WURTEMBERG   STATE   R.VILROADS. 


vice  on  the  Goppingen-Gaislingen  section,  where  there  are 
continuous  grades  of  i  in  100,  or  52. S  ft.  per  mile,  and  on  the 
adjoining  Gaislingen-Ulm  section,  where  the  ruling  grade  is 
I  in  44,  or  120  ft.  per  mile. 

These  engines,  which  are  decribed  in  a  recent  number  of 
Glaser^s  Annah'ti,  are  carried  on  10  wheels,  all  coupled,  the 
connection  of  the  two  pairs  at  the  outer  ends  being  by  the 
Klose  system.  The  drivers  are  48  3  in.  in  diameter,  and  the 
total  wheel-base  is  19.7  ft.  The  total  length  of  the  engine  over 
all  is  37  ft.  The  sketch  given  shows  the  general  outline.  The 
engines  are  compound,  having  one  high-pressure  cylinder 
placed  inside,  and  two  low-pressure  cylinders  outside  :  all 
three  cylinders  are  the  same  size.  They  are  so  arranged  that 
on  the  heavy  grades  steam  from  the  boiler  is  admitted  directly 
to  the  low-pressure  cylinders  the  locomotive  then  working  as 
a  three  cylinder  simple  engine. 

The  arrangement  of  the  wheels  on  the  Klose  system  gives 
these  engines  sufficient  flexibility  to  work  over  sharp  curves, 
while  the  long  wheel-base  gives  them  sufficient  stability  to  run 
at  passenger-train  speed,  thus  making  them  very  usefiil  ma- 
chines. The  object  in  designing  tht  m  was  to  make  an  engine 
which  could  be  used  for  all  service,  and  would  do  the 
work  which  usually  required  two  six-wheeled 
engines  coupled.  They  are  believed  to  be  ' 
the  heaviest  and  most  powerful  engines  in  use 
in  Germany. 

In  ordinary  service  these  engines  take  a  train 
weighing  600  tons  up  the  i-per  cent,  grades  and 
one  of  300  tons  on  the  120-ft.  grades.  On  trial 
trips  they  have  taken  trans  of  700  tons  and 
350  tons  respectively.  They  have  worked  so 
far  very  well,  handling  the  trains  on  the  moun- 
tain lines  more  economically  and  safely  than 
when  they  were  worked  with  two  engines. 

Color  Photography. — In  a  lecture  recently 
delivered  before  the  Royal  Institution  in  Lon- 
don, Mr.  F.  E.  Ives  described  a  new  process 
of  color  photography.  This  is  an  invention 
utilizing  comparatively  old  and  familiar  pho- 
tographic processes.  It  was  not  a  simple 
invention,  but  comprised  several  inventions  by  different  men. 
By  means  of  a  compound  camera  front  three  photographic 
negatives  of  the  object  were  made  by  simultaneous  and 
equal  exposure,  from  the  same  point  of  view,  and  upon  the 
same  sensitive  plate.  The  photographic  plate  was  sensitive 
to  all  colors  of  light,  but  by  the  introduction  of  light  filters 
one  of  the  negatives  was  made  by  such  light  rays  only  as 
excited  the  fuml^mental  r' (1  sensation,  and  in  due  proportion 
another  by  light  rays  that  excned  the  fundamenial  green 
sensation,  and  another  by  light  rays  that  excited  the  funda- 
mental blue-violet  sensation.  From  this  triple  negative  a  triple 
lantern  slide  was  made  which,  although  it  showed  no  color,  con- 
tained such  a  graphic  record  of  the  natural  colors  that,  in  order 


color  whatever.  The  process  was  as  scientifically  accurate  for 
reproduction  in  color  as  ordinary  photography  was  for  repro- 
ductions in  monochrome,  but  at  present  it  could  be  carried  out 
successfully  only  by  a  scientific  expert  employing  the  photo- 
spectrograph  for  testing  the  sensitive  plates  and  adjusting  the 
selective  color  screens.  When  such  preliminary  adjustments 
had  been  correctly  made  the  process  was  almost  as  simple  and 
trustworthy  as  the  ordinary  negative  process.  By  a  modifica- 
tion of  the  process,  introducing  further  complication,  color 
prints  were  made  on  glass  or  paper  ;  but  the  comparative  sim- 
plicity of  the  plan  of  superposing  images  commended  it  to  sci- 
entists and  was  more  convincing  to  the  general  public. 

A  New  Sound  Steamer. — The  accompanying  illustration, 
for  which  we  are  indebted  to  the  SfaboarJ,  shows  a  new  steamer 
for  Long  Island  Sound,  of  a  class  which  is  gradually  replacing 
the  side-wheel  steamers  which  have  for  so  many  years  been  the 
prevailing  type  in  the  waters  around  New  York. 

The  new  steamer,  which  is  named  Hartford,  has  been  lately 
completed  by  Neafie  &  Levy,  in  Philadelphia,  for  the  route  be- 
tween New  York  and  Hartford,  Conn.  She  is  an  iron  boat, 
251  ft.  long,  40  ft.  beam  and   13  ft.  depth  of  hold.   The  passen- 


STEAMBOAT   "HARTFORD,"  .LONG:  ISLAND., SOUND. 


ger  accommodations  are  excellent,  the  main  saloon  being  on 
the  upper  deck  and  having  44  statfe-rooms.  There  is  room  for  a 
large  amount  of  freight  on  the  lower  deck.  There  is  a  full  elec- 
tric light  plant,  including  a  search-light  on  the  pilot-house. 
The  hull  is  divided  by  water-tight  bulkheads  into  a  number  of 
compartments. 

The  Harfford  \'^  propelled  by  twin  ?r'-ew"=,  carH  d'-ivrn  by  an 
independent  compound  engine  with  C)linJeis  20  in.  and  40  in. 
in  diameter  and  2S  in.  stroke.  Steam  is  furnished  by  four 
tubular  boilers  S  ft.  diameter  and  14  ft.  long. 

Although  of  comparatively  light  draft,  as  required  for  her 
route  up  the  Connecticut  River,  she  has  shown  very  good 
speed,  making  15  knots  an  hour  in  regular  work. 
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On  another  page  will  be  tound  the  first  of  a  second 
series  of  articles  on  "  Practical  Railroad  Information." 
Like  the  first  series,  this  will  be  based  on  the  results  of 
many  years' experience  in  the  Testing  Department  of  a 
large  railroad  ;  but  while  the  first  dealt  with  results,  this 
series  will  describe  the  methods  used  in  testing.  It  will 
contain  much  that  has  never  before  been  made  public, 
and  much  valuable  information. 


The  plans  for  the  new  rapid  transit  line  in  New  York 
are  nearly  finished,  and  the  Commission  will  soon  be 
ready  to  take  the  next  step  and  offer  the  franchise  for 
sale.  It  will  then  be  seen  whether  any  capitalists  are 
willing  to  undertake  the  building  of  the  line.  Some  doubt 
has  been  thrown  over  this  by  the  cutting  off  of  the  most 
valuable  part  of  the  tranchise^that  lor  a  line  through  the 
densely  populated  east  side  of  the  city  and  into  the  an- 
nexed district  north  of  the  Harlem  River,  which  is  grow- 
ing more  rapidly  than  any  other  part  of  the  city. 


In  this  connection  it  may  be  noted  that  the  New  York  Cen- 
tral &  Hudson  River  Company  has  unaccountably  neglected 
its  opportunities  of  serving  the  annexed  district.  It  has  a 
line  already  built  to  the  center  of  the  city,  and  were  proper 
facilities  given,  its  Harlem  Division  might  carry  three 
times  the  business  it  now  does.  Under  the  present  sys- 
tem the  business  which  really  belongs  to  it  is  being  car- 
ried off  by  the  Suburban  Elevated  and  other  lines,  while 
the  growth  of  the  district  is  checked  by  the  lack  of  trans- 
portation. A  short-sighted  policy  like  this  is  not  to  the 
credit  of  the  company. 

The  annual  statement  of  the  Sault  Ste.  Marie  Canal  for 
the  year  ending  June  30  shows  an  enormous  business. 
The  number  of  vessels  passing  through  the  canal  was 
11.557.  or  2,027  more  than  in  the  previous  year,  and  a 
greater  number  than  ever  before.  To  pass  these  vessels 
required  5,615  lockages.  They  carried  over  25,000  pas- 
sengers and  10,107,622  tons  of  freight.  The  figures  show 
that  the  average  distance  each  ton  ol  freight  was  carried 


was  820  miles,  and  the  average  rate  was  extremely  low, 
being  only  o  135  cent  per  ton-mile. 

It  may  be  noted  that  the  total  number  of  passages  given 
above  was  made  by  652  vessels — that  is,  each  passed 
through  the  canal  an  average  of  174  limes.  Ol  these  ves- 
sels 595  belonged  to  the  United  Slates  and  57  to  Canada. 
The  largest  cargo  taken  through  was  by  the  steamer 
E.  C.  Pope,  and  consisted  of  103.000  bushels  of  wheat. 

The  great  lock  at  Sault  Sle.  Marie  now  enjoys  the  dis- 
tinction of  passing  a  greater  tonnage  than  any  other  canal 
lock  in  the  world,  the  business  far  exceeding  that  of  the 
Suez  Canal. 


The  bids  for  the  new  Croton  Dam,  the  plans  for  which 
were  recently  described,  were  all  rejected  by  the  New 
York  Department  of  Public  Works  ;  and  new  bids  are  to 
be  advertised  for. 


The  great  drawback  to  the  Southern  iron  trade  hereto- 
fore has  been  tlial  the  pig  iron  produced  in  the  Alabama 
and  other  districts  has  had  loo  large  a  proportion  of  silicon 
and  phosphorus  to  be  used  in  making  Bessemer  steel.  It 
is  now  stated  that  a  process  recently  invented  by  Benja- 
min Talbot,  of  Chattanooga,  has  been  successful  in  re- 
moving the  silicon,  and  it  is  claimed  that  by  the  use  of 
this  method  steel  of  a  good  quality  can  be  produced  at  a 
very  moderate  cost.  The  process  is  to  have  a  thorough 
practical  test  on  a  large  scale.  If  it  succeeds,  it  will  be  a 
matter  of  very  great  importance  to  the  Southern  iron- 
makers — and  to  their  Pennsylvania  competitors  as  well. 


It  is  stated  that  considerable  changes  have  been  made 
in  the  armor  plans  for  some  of  the  new  ships.  The  tur- 
rets for  the  Ncui  York  are  to  have  straight  vertical  instead 
of  inclined  sides,  and  in  some  of  the  other  ships  the  form 
of  the  armor  will  be  a  series  of  straight  lines,  instead  of 
corresponding  to  the  lines  of  the  ship. 

It  is  said  that  these  changes  are  made  to  hasten  con- 
struction by  avoiding  the  difficulties  incurred  in  bending 
heavy  plates  to  the  exact  shapes.  It  is  unfortunate  that 
this  has  appeared  to  be  necessary,  and  it  is  to  be  hoped 
that  as  little  of  this  kind  of  work  as  possible  will  be  done. 


The  effort  to  concentrate  the  road  exhibit  at  Chicago 
has  not  been  abandoned,  and  is  to  be  continued  by  Colonel 
Pope  and  others  as  long  as  there  is  any  possibility  of  suc- 
cess. It  will  certainly  be  a  mistake  if  the  effect  of  the 
exhibit  of  machinery  and  appliances  of  such  an  important 
class  is  weakened  by  scattering  it  about  through  several 
different  buildings.  It  should  be  kept  together  so  that 
those  interested  in  the  subject  could  study  it  carefully, 
and  the  attention  of  many  others,  who  ought  to  be  inter- 
ested, may  be  easily  drawn  to  it.  It  is  somewhat  late 
now  to  make  a  new  classification,  but  it  ought  to  be  done 
if  there  is  any  possible  way  to  do  it. 


The  most  valuable  through  train  which  ever  crossed 
the  continent  was  one  which  arrived  in  New  York  on  the 
morning  of  August  9,  carrying  .$20,000,000  in  gold  sent 
from  the  sub-treasury  in  San  Francisco  to  that  in  New 
York.  It  consisted  of  four  baggage  cars  carrying  the 
gold  and  a  sleeping  car  for  the  guards  who  accompanied 
it.  It  was  in  charge  of  officials  of  the  Post-t Hfice  Depart- 
ment, and  was  well  guarded  throughout  its  journey  ;  but 
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no  attempt  was  made  to  interfere  with  the  safe  transit  of 
the  treasure. 

The  train  made  an  exceptionally  fast  run,  leaving  San 
Francisco  at  6.30  p.m.  on  August  4,  and  reaching  New 
York  at  10.4.6  a.m.  on  August  9  ;  the  total  time  was  thus 
4  days,  13  hours,  16  minutes,  or  less  than  an  hour  more 
than  the  time  made  by  the  fastest  continuous  through 
train  on  record. 


Two  companies  at  least — the  Pennsylvania  Company 
and  the  Illinois  Central — are  making  provision  for  the 
short  travel  to  the  Chicago  Exposition  next  year  by  build- 
ing what  may  be  called  temporary  passenger  cars  — that 
is,  they  are  cars  built  up  on  freight-car  platforms  and  sills, 
with  light  sides  and  a  freight-car  roof  and  framing. 
They  will  be  provided  with  comfortable  seats  and  will 
answer  for  short  excursion  travel,  and  after  the  extra 
demand   is  over  they  can  be  converted  into  freight  cars. 


What  is  the  finest  and  most  expensive  passenger  station 
was  a  question  lately  discussed  by  some  men  of  experi- 
ence, according  to  the  Philadelphia  Record.  The  hand- 
somest architecturally  was  said  to  be  that  of  the  Great 
Indian  Peninsular  line  at  Bombay,  which  took  ten  years 
to  build.  The  most  commodious  was  the  new  union 
station  at  Frankfiirt-am-Main,  Germany,  while  the  most 
costly  were  two  of  the  terminal  stations  in  London  and 
the  North  British  station  in  Edinburgh,  which  were  made 
so  by  the  enormous  prices  paid  for  the  property  they 
occupy. 


The  Chief  Engineer  of  the  Navy  has  prepared  recently 
a  new  system  of  examinations  for  promotion  in  the  Engi- 
neer Corps  of  the  Navy,  which  is  said  to  be  very  compre- 
hensive and  thorough.  Candidates  for  promotion  will 
have  to  be  thoroughly  versed  in  the  theory  and  practice 
of  the  modern  marine  engine  and  boiler,  and  in  methods 
of  propulsion  of  vessels,  while  some  knowledge  of  electric- 
lighting  plants  and  their  management  will  also  be  neces- 
sary. 

THE  LABOR  QUESTION. 


Doubtless  many  of  those  who  read  the  above  title  will 
feel  the  same  sense  of  weariness  in  doiiig  so  that  we  do  in 
writing  it.  For  weeks  the  daily  papers  have  been  full  of 
accounts  of  strikes,  attended  with  violence  and  bloodshed, 
and  at  times  it  seems  as  though  a  civil  war  was  hmpend- 
ing.  It  is  impossible  for  a  fair-minded  man  to  say  of  either 
side  that  it  is  altogether  right  and  the  other  altogether 
wrong.  Of  course,  when  murder  and  arson  are  roaming 
hand  in  hand  over  the  country,  all  law-abiding  people 
will  agree  that  the  first  duty  is  to  suppress  such  crime, 
and  enforce  the  laws  and  re-establish  security  to  life  and 
property,  and  settle  the  disputes  afterward,  if  that  is  pos- 
sible. It  has  been  said  by  some  one  that  it  is  a  mistake 
to  assume  that  the  function  of  law  and  government  is  to 
administe-r  justice  ;  its  first  object  is  to  stop  contention 
and  preserve  order,  and  this  takes  precedence  over  the 
administration  of  justice.  Therefore,  the  first  duty  of 
law-abiding  people  in  the  community  is  to  suppress  vio- 
lence at  any  cost  of  injustice  to  labor — men  or  employers 
— or,  if  need  be,  any  sacrifice  of  life.  Even  in  the  midst 
of  war,  though,  we  may  speak  and  think  of  the  means  of 
attaining  peace. 

With  reference  to  the  causes  of  the  switchmen's  strike 


at  Buffalo,  the  daily  papers  report  that  "  Grand  Master 
Workman"  Sweeney  made  the  following  statement  : 

Certainly  the  men  hape  done  everything  that  a  man  wilh  an 
ounce  of  self-respect  could  do  to  avoid  forcing  the  issues  to  a 
strike.  The  Lehigh  Valley  men  first  asked  for  a  reform  in  cer- 
tain places  on  June  n  last.  The  companies'  officers  refused  to 
listen  to  anything.  They  have  the  idea  that  they  can  drive  the 
men  and  frighten  them  into  submission,  but  they  are  mistaken. 
Switchmen  cannot  be  driven.  There  is  no  question  of  the  jus- 
tice of  their  demands.  The  public,  the  newspapers,  even  the 
companies,  admit  that  a  man  should  be  paid  for  all  the  hours 
he  works,  and  should  receive  a  decent,  respectful  hearing  if  he 
finds  that  he  is  being  abused.  These  men  ask  that  they  be 
paid  by  the  hour,  and  that  they  be  given  time  to  eat  their  din- 
ner.    Not  unreasonable  demands,  are  they  ? 

They  also  ask  that  when  their  committees  go  to  the  officers 
of  the  road  to  call  the  attention  of  the  officers  to  abuses  in  a 
respectful  Manner  the  committees  be  accorded  common  civility. 
The  committee  that  waited  on  Superintendent  Burrows  ol  the 
New  York  Central  were  insulted  by  him,  and  were  at  once  dis- 
charged. They  reported  to  the  organization,  and  as  a  result  of 
Burrows'  brutal,  overbearing  conduct  the  men  are  out.-  No- 
body to  blame  but  Burrows. 

Now,  we  have  not  the  slightest  means  of  knowing  how 
far  or  how  near  this  statement  is  to  or  from  the  exact  facts, 
or  what  mitigating  circumstances  there  may  be  which,  if 
known,  would  modify  these  charges.  .Some  allowance 
ought  doubtless  to  be  made  for  the  heat  of  the  weather 
and  of  Mr.  Sweeney's  brain. 

In  another  daily  paper  the  same  official  is  reported  as 
saying  that  Mr.  McLeod,  the  President  of  the  Reading 
system,  "  declined  to  even  see  the  committee  of  the  or- 
ganization which  went  to  interview  him,"  and  that 

The  committee  that  called  on  the  New  York  Central  officials 
were  discharged  in  a  body  by  Mr.  Rossiter,  the  Assistant  Super- 
intendent of  the  Western  Division,  merely  for  making  their 
grievances  known.  They  were  subsequently  reinstated,  how- 
ever. 

They  were  subsequently  discharged  peremptorily  by  Yard- 
master  Maloney.  A  second  commiitee  went  to  the  company 
with  the  same  grievance,  and  expecting  to  meet  with  the  same 
fate.  Mr.  Rossiter  told  them  the  other  committee  had  been 
discharged  because  they  lied  to  him. 

The  difficulty  of  getting  at  facts  in  the  present  excited 
state  of  the  minds  of  the  parties  on  both  sides  of  this  dis- 
pute is  apparent  when  at  the  end  of  the  same  article  it  is 
reported  that  Mr.  Voorhees,  the  General  Superintendent 
of  the  New  York  Central  Railroad,  denied  all  knowledge 
of  the  statement  made  by  Mr.  Sweeney  that  the  members 
of  the  Committee  of  Grievances  had  been  discharged  for 
coming  before  him.  He  said  they  had  been  suspended  for 
leaving  their  work  without  permission,  and  that  the  sus- 
pension only  lasted  five  days. 

The  exact  measure  of  truth  in  these  statements  is  not 
important,  however,  for  our  present  purpose,  which  is  to 
call  attention  to  a  lecture  delivered  by  M.  Julien  Weiler, 
which  is  reprinted  on  another  page,  and  which  gives  some 
experience  and  suggestions  with  reference  to  this  question 
of  the  treatment  and  recognition  of  committees  of  the 
men.  In  other  words,  the  question  propounded  is  whether 
it  is  wise  to  refuse  to  receive  and  hear  committees  appoint- 
ed by  the  unions  of  the  men  to  represent  their  interests  .' 
There  can  be  no  doubt  that  it  gives  the  men  a  decided  ad- 
vantage to  be  thus  represented,  and,  to  quote  from  Mr. 
Thornton's  excellent  treatise  on  labor,  "  On  what  pretence 
are  they  to  be  denied  the  privilege  of  having  their  cause 
argued  for  them  by  attorney."  As  a  consequence,  as 
pointed  out  by  M.  Julien  Weiler,  of  the  danger  of  dis- 
missal, the  best  men  are  indisposed  to  serve  on  commit- 
tees. The  blatherskites,  then,  take  their  places,  and  the 
dilTiculty  of  rational  negotiation  is  much  increased.  In 
some  cases  men  to  serve  on  committees  are  selected  from. 


Vol.  LXVI,  No.  v;.J 


ENGINEERING    JOURNAL. 


391 


trades  outside  of  the  one  which  has  ;i  grievance  to  present, 
in  order  (hat  the  committee  may  not  incur  the  danger  of 
dismissal  l>y  such  service.  .Surely  it  cannot  be  a  whole- 
some relation  between  employers  and  men  when  the  most 
clear-headed,  the  most  industrious,  intelligent,  and  con- 
servative are  prevented  from  representing  their  own  inter- 
ests and  those  of  their  associates  to  their  employers.  "  To 
him  that  worketh,"  says  St.  Paul,  "  reward  is  reckoned, 
not  of  grace,  but  of  debt."  Some  railroad  officials  seem 
to  be  slow  in  taking  this  apostolic  view. 

In  the  present  condition  of  lawlessness  the  paramount 
question  is,  of  course,  its  suppression  ;  but  under  a  reign 
of  law  the  complete  recognition  of  the  right  of  men  to  be 
represented  by  committees  of  their  own  number  woultl,  it 
is  believed,  do  more  than  any  other  step  to  prevent  misun- 
derstandings and  contentions  between  men  and  their  em- 
ployers. 

■ •- 

COMPOUND  LOCOMOTIVES. 


Any  one  who  has  served  on  juries  often  must  have 
noticed  that  during  the  effort  to  come  to  an  agreement, 
in  cases  concerning  which  there  is  any  marked  difference 
of  opinion,  the  conduct  of  nearly  all  juries  is  very  nearly 
alike.  On  having  a  case  submitted  for  a  verdict,  a  major- 
ity of  the  jurors  are  at  first  reticent  and  indisposed  to  re- 
veal their  opinions — if  they  have  any — while  one  or  two 
are  apt  to  announce  their  conclusions  decisively.  There 
is  then  a  little  cautious  argument,  which  gradually  grows 
into  warm  discussion.  A  vote  will  likely  be  taken  to  see 
how  the  members  stand,  .\fter  the  vote,  if  opinions  dif- 
fer, discussion  will  be  renewed,  mildly  at  first,  but  in- 
creasing in  warmth,  until  one  half  will  probably  be  shout- 
ing. Some  are  then  reduced  to  silence,  and  finally  the  loud 
administrators  of  justice  grow  weary,  and  boisterous  argu- 
ment is  succeeded  with  tranquility,  and  then  rational  dis- 
cussion may  again  be  possible  and  some  jurors  made 
amenable  to  sound  reason. 

The  compound  locomotive  discussion  seems  to  have 
gone  through  most  of  these  different  stages  and  to  have 
reached  the  period  of  tranquility,  so  that  we  may  now 
expect  enlightened  discussion,  and  a  fair  consideration  of 
the  evidence  which  has  been  submitted. 

A  seeker  for  information  concerning  the  relative  merits 
of  compound  and  non-compound  locomotives,  after  ex- 
amining the  subject  is  apt,  too,  to  find  himself  in  the  same 
confused  state  of  mind  that  jurors  are  often  in  before 
argument  on  their  case  has  been  heard,  and  the  eloquence 
of  the  advocates  of  this  system  of  locomotives  is  apt  to 
leave  the  inquirer  with  a  similar  bias  to  that  which  the 
administrators  of  justice  are  apt  to  have  after  the  counsel 
for  the  plaintiff  has  been  heard.  Probably  many  of  those 
who  attended  the  Master  Mechanics'  Convention  last 
June,  after  hearing  the  report  and  the  discussion  on  the 
subject  of  this  article,  were  also  left  in  the  perplexed  state 
of  mind  that  jurors  are  sometimes  in  after  counsel  for  the 
defense  has  knocked  down  the  arguments  and  thrown  doubt 
on  the  evidence  of  the  other  side.  Unfortunately  thus  far 
no  competent  judge  has  summed  up  the  case  of  compound 
versus  simple  locomotives,  so  that  all  of  us  who  are  in- 
terested in  the  subject  are  compelled  to  browse  among  the 
rather  sparse  facts  and  evidence  which  is  accessible,  and 
draw  such  conclusions  as  we  can,  or  keep  our  minds  blank 
until  such  time  as  the  light  will  be  clearer. 

To  most  sincere  inquirers  for  information  the  report  of 


the  Committee  of  the  >raster  Mechanics'  Association  on 
this  subject,  we  think,  must  have  been  disappointing. 
Its  iiiconclusiveness  leaves  the  question  very  nearly  where 
it  was  before  they  made  their  elaborate  tests.  The  main 
questions,  after  all,  are  the  amount  of  saving  of  fuel  which 
can  be  effected  by  the  compound  system,  and  the  efficiency 
of  the  engines — and  by  the  latter  we  mean  the  amount  of 
work  which  can  be  done  by  them — or,  in  other  words,  the 
number  of  cars  hauled  per  train  and  the  number  of  miles 
run  per  year. 

It  seems  as  though  decisive  testimony  could  be  obtained 
with  reference  to  these  important  points  with  much  less 
elaborate  tests  than  the  Committee  undertook.  In  fact, 
the  Committee  seems  to  have  been  almost  overwhelmed 
by  the  excessive  elaborations  of  their  own  experiments. 
The  real  questions  which  a  railroad  manager  wants 
answered  in  order  to  determine  whether  it  would  be  best 
to  ge,t  compound  or  simple  engines  for  the  traffic  of  his 
road  arc,  first,  whether  the  compounds  will  haul  his 
trains  and  do  it  regularly  without  an  excessive  amount  of 
failures,  and,  next,  whether  the  saving  in  fuel  will  be 
materially  greater  than  the  addition  to  the  cost  of  repairs 
and  interest  on  first  cost. 

Now  on  nearly  all  roads  there  are  a  number  of  trains 
which  run  with  a  tolerable  degree  of  regularity,  and  with 
a  uniform  number  of  cars.  At  any  rate,  with  the  co-opera- 
tion of  the  transportation  department  the  number  of  cars 
can  usually  be  regulated  during  a  period  long  enough  to 
make  conclusive  tests.  Now  supposing  that  on  such  a 
road  a  run  of  this  kind,  of  from  100  to  150  miles,  with,  say 
a  freight  train,  was  selected,  on  which  the  number  of  cars 
to  be  hauled  by  the  experimental  train  could  be  regulated 
within  certain  limits.  The  question  of  most  importance 
to  the  manager  would  be.  How  much  coal  will  be  burned 
by  a  compound  engine  and  how  much  by  a  simple  engine 
of  like  size  and  weight  and  under  like  conditions  ?  The 
question  is  not  whether  a  heavy  compound  locomotive 
will  haul  more  cars  or  do  it  with  less  fuel  than  a  light 
simple  machine,  but  it  is,  which  of  two  machines  of  the 
same  weight  and  with  the  same  steam  pressure  w-ill  do 
the  work  most  economically.  Until  this  is  decided  indi- 
cators, dynamometers,  pyrometers,  calorimeters,  etc., 
might  be  ignored  and  their  use  reserved  to  investigate  the 
causes  of  the  good  or  bad  results  obtained  by  the  simpler 
tests.  Havinj;  two  such  engines,  let  one  of  them  begin  by 
hauling  a  moderate-sized  train  on  a  given  run,  and  ap- 
point some  careful  and  reliable  person— two  would  be 
better  to  check  off  each  other — to  weigh  the  coal  taken  on 
the  tender  and  that  left  on  it  at  the  end  of  the  run.  Also 
arrange  to  have  the  cars  of  each  train  weighed  by  an  ex- 
perienced weigh-master.  Let  the  simple  engine  take  such 
a  train  one  day  and  the  compound  the  same  kind  of  a 
train,  as  near  as  possible,  and  on  the  same  run  the  next. 
Gradually  increase  the  loads  hauled,  until  each  engine  has 
reached  its  limit  of  capacity.  If  the  results  of  such  a 
series  of  tests  was  made  by  careful  engineers  and  firemen 
on  each  engine  for,  say,  two  weeks,  and  were  then  repeated 
for  two  w-eeks  more  and  the  men  exchanged  from  the  one 
engine  to  the  other,  the  tests  would  show  with  a  very  con- 
siderable amount  of  conclusiveness  which  kind  of  locomo- 
tive was  able  to  do  the  kind  of  work  in  which  it  was  em- 
ployed most  economically,  at  least  so  far  as  fuel  consump- 
tion and  efficiency  are  concerned.  .-Mter  such  facts  were 
established  it  would  be  time  to  use  indicators,  pyrometers, 
calorimeters,  dynamometers,  and  other  scientific  instru- 
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ments  to  ascertain  the  causes  which  led  to  the  results  thus 
obtained. 

Of  course  in  making  such  tests,  in  order  to  arrive  at 
any  reliable  conclusions,  both  engines  should  have  fair 
play.  It  is  to  be  presumed  that  the  inventors,  builders, 
and  advocates  of  the  compound  system  will  do  all  in  their 
power  to  obtain  the  very  best  results  from  it,  and  it  is  of 
course  right  that  they  should  ;  but  there  is  reason  for  be- 
lieving that  in  some  of  the  comparative  tests  which  have 
been  made  the  simple  engines  have  had  no  equally  intelli- 
gent and  zealous  advocates  and  friends. 

The  performance  of  new  compound  locomotives  witli 
every  appliance  that  ingenuity,  skill,  and  experience  can 
suggest  have  been  worked  in  competition  with  old  simple 
engines  which  were  friendless.  After  all  has  been  said  in 
favor  of  the  compound,  it  still  remains  that  the  simple 
system  has  some  advantages  over  the  compound,  as  is 
indicated  by  their  respective  names.  Ever  since  machinery 
has  been  used  simplicity  has  been  regarded  as  an  advan- 
tage, and  it  is  only  when  some  very  important  advantage 
can  be  obtained  by  complexity  that  it  becomes  economical. 

All  the  systems  of  compound  locomotives  thus  far  pro- 
posed involve  a  material  addition  to  their  weight.  To  the 
extent  to  which  the  vveight  is  increased  by  compounding 
it  is  a  disadvantage,  and  it  is  no  more  than  fair  that  the 
simple  system,  in  a  comparative  test,  should  have  the  ad- 
vantage which  might  be  derived  from  a  similar  increase  in 
weight.  If  the  boiler  of  a  simple  engine  can  be  made 
larger  to  the  extent  of  several  thousand  pounds  of  weight, 
it  will  have  very  much  the  same  influence  on  its  economy 
that  the  diminished  demand  for  steam  has  on  the  com- 
pound boiler.  This  is  an  advantage  which  may  legiti- 
mately be  claimed  for  the  simple  system. 

All  compound  locomotives  must  have  either  larger  cyl- 
inders or  more  of  them,  and  some  other  additional  parts 
which  will  be  certain  to  cost  more  to  maintain  than  the 
smaller  and  simpler  mechanism  of  the  old-fashioned 
machines.  How  much  or  how  little  this  increase  will  be 
probably  only  a  considerable  number  of  years'  experience 
will  tell. 

There  is,  too,  a  perpetual  amount  which  must  be 
charged  to  the  compound  system,  on  account  of  the  in- 
creased cost  of  the  engines.  This  has  been  roughly  esti- 
mated at  about  $750.  It  is  probably  more  in  some  cases 
and  less  in  others.  Ten  per  cent,  should  be  allowed  on 
this  annually  for  inlerest  and  renewals,  which  gives  a 
yearly  charge  of  .'J;75  against  the  compound  engines. 

In  their  favor  it  must  of  course  be  admitted  that  there 
is  a  saving  in  fuel.  How  much"  is  this  ?  is  the  question 
which  all  who  are  interested  in  locomotive  performance 
have  been  eagerly  askmg.  The  Master  Mechanics'  Com- 
mittee give  as  the  result  of  their  test  a  final  figure  of  7.6 
per  cent.,  but  add  that  the  series  of  tests  which  represent 
most  nearly  the  average  monthly  or  yearly  economy  to 
be  derived  from  compound  engines  show  a  saving  of  16,9 
per  cent,  of  coal  and  14. 1  per  cent,  of  water.  These 
taken  in  connection  with  others,  but  notably  the  results 
of  three  months'  work  on  the  Northern  Railroad  of  France 
— a  report  of  which  was  published  in  the  JOURNAL  of  last 
month — and  which  showed  an  economy  of  14.4.5  per  cent., 
lead  to  the  inference  that  it  would  be  safe  to  accept  15  per 
cent,  as  the  average  saving  in  fuel  by  the  compound  sys- 
tem of  locomotives.  It  is  not  certain  though  that  this 
might  not  be  reduced  if  the  simple  engine  was  given  all 
the  advantages  which  might  rightly  be  claimed  for  it. 


On  this  basis  Mr.  Leeds,  Superintendent  of  Machinery 
of  the  Louisville  S:  Nashville  road,  during  the  discussion 
at  the  recent  meeting  of  the  Master  Mechanics'  Associa- 
tion, summed  up  the  argument  for  and  against  compound 
engines  for  his  line  very  concisely  by  saying  that  his  en- 
gines burn  about  ^i,Soo  worth  of  coal  per  year.  A  saving 
of  15  per  cent,  on  this  amounts  to  $270.  Deducting  the 
inlerest  and  maintenance  charge  of  ¥75  leaves  a  net  econ- 
omy of  I195.  If  we  represent  the  unknown  extra  cost  of 
repairs  for  compound  engines  at  x,  then  we  would  have 
.$195  —  X  z=  the  net  saving  for  the  compound  engines  on 
that  line.  On  the  Louisville  &  Nashville  line,  however, 
coal  costs  somewhat  less  than  %\  per  ton.  If  the  calcu- 
lation was  made  for  a  line  whose  coal  costs,  say,  $5  per 
ton,  then  the  net  saving  would  be  =  $1,275  —  ^<  or  on 
the  Central  Pacific  and  other  lines,  where  it  costs  over  %\o, 
the  saving  would  be  =  §2.625  —  .v.  It  may  and  probably 
will  appear  then  that  while  the  compound  system  may  be 
economical  on  roads  on  which  coal  is  dear,  it  may  not  be 
on  those  on  which  fuel  is  cheap. 

The  question  whether  compound  locomotives  will  do  as 
much  work — that  is,  pull  as  heavy  trains  and  run  as  many 
miles,  on  an  average,  in  a  year,  is,  however,  a  very  im- 
portant one.  A  horse  which  is  often  sick  and  thus  un- 
fitted for  work  when  he  is  needed  is  a  much  less  valuable 
beast  than  one  which  can  work  every  day.  Continuous 
and  unremitting  capacity  for  doing  work  is  of  much 
greater  importance  in  locomotives  than  in  horses.  When 
a  road  is  crowded  with  traffic  and  with  an  insufficient 
equipment  it  is  of  the  utmost  importance  that  its  engines 
should  be  able  to  work  without  ceasing.  The  machine 
which  will  turn  up  ready  for  service  at  all  limes  is  the  one 
which  will  be  preferred,  even  though  it  is  not  as  economi- 
cal in  fuel  as  same  others,  but  which  have  delicate  consti- 
tutions. 

Then,  loo,  the  loads  which  can  be  hauled  is  a  very  im- 
portant matter,  as  a  very  great  saving  results  from  an 
increase  of  train  loads  when  there  is  a  heavy  traffic. 
This  has  been  explained  very  often,  but  a  few  figures  to 
show  it  anew  s^ill  not  be  amiss  here. 

On  the  Lake  Shore  road  last  year  the  cost  of  fuel  for 
locomotives  amounted  to  4.76  per  cent,  of  the  earnings. 
The  cost  of  locomotive  service  was  6.51  per  cent.,  and  of 
fieight-train  service  3.17,  or  a  total  for  both  kinds  of  ser- 
vice of  9.68.  An  increase  of  train  loads  would  add  little 
or  nothing  to  this  latter  item  of  expense.  An  increase  of  10 
per  cent,  in  the  train  loads  would  therefore  effect  a  saving  of 
0.96S  per  cent.  If  the  fuel  consumed  was  increased  in 
like  proportion  it  would  amount  to  only  0.317,  so  that 
there  would  be  a  net  saving  of  .651  per  cent.  It  will  be 
seen  then  that  it  would  be  economical  to  increase  the 
weight  of  the  trains,  even  though  the  fuel  consumed  was 
increased  in  even  a  greater  proportion  than  the  loads 
hauled.  It  is  therefore  of  the  utmost  importance  to  know 
whether  compound  engines  can  haul  as  heavy  trains  as  sim- 
ple engines  of  the  same  weight,  and  therefore  it  is  to  be 
hoped  that  the  able  Committee  which  has  been  appointed 
to  report  on  this  subject  next  jear  will  take  some  steps  to 
throw  light  on  this  branch  of  the  subject. 

There  is  one  kind  of  service  in  which  undoubtedly  com- 
pound locomotives  may  be  expected  to  show  a  much 
greater  economy  of  fuel  than  15  per  cent.  We  refer  to 
service  on  heavy  and  long  grades.  For  pushing  engines 
the  compound  system  ought  to  have  very  much  greater 
advantages  than  for  ordinary  service, 
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Ar  tlilTercnt  times  reference  has  been  made  to  the  methods 
by  (vhich  rHilroad  statistics  are  collected,  and  the  dilliculty  of 
obtaining  general  ligiircs  in  relation  to  the  roads  of  the  country. 
The  Interstate  Commerce  Commission  has  undertaken  to 
remedy  this  in  parr,  and  the  report  of  its  Statistician  presents 
some  valuable  figures.  The  recent  publication  of  Poor's  Mnn- 
»<i/ gives  us,  according  to  the  usual  custom  of  its  publisheis, 
an  Introduction  containing  figures  for  a  year  later  than  those 
given  in  the  Interstate  report.  The  statements  given  in  the 
JAi</«ij/ cover  very  nearly  all  the  railroads  in  the  country  ;  ihe 
year  is  not  uniform,  dilTerent  companies  closing  their  fiscal 
years  at  d  fferent  periods,  but  the  totals  given  must  approx- 
imate very  nearly  to  orrectness. 

According  to  the  .I/.u/hu/  there  was,  at  the  close  of  i8gi,  a 
total  of  170,(101  miles  of  railroad  in  the  United  Slates,  being  an 
increase  of  3,898  miles  during  the  year.  The  mileage  of  the 
roads  reporting  their  earnings,  etc.,  was  164,262  miles,  and  on 
these  lines  there  were  in  use  34.022  locomotives  ;  24,497  pas- 
senger and  7,368  baggage,  mail  and  express  cars  ;  and  1,110,304 
freight  cars. 

This  property  was  represented  by  $4,809,176,651  capital 
stock  ;  !?5, 235, 295.074  funded  debt  ;  and  $345,362,503  other 
debt.  The  last  item,  perhaps,  does  not  exactly  represent  the 
reil  debt,  as  a  large  part  of  it  consists  of  balances  of  ac- 
counts and  similar  matters. 

The  result  of  the  operations  of  these  roads  was  : 

1S91.  1S90. 

Gro^s  tradic  earnings J5'<i3S<o24,459  $1,097,847,428 

Working  expenses 781,814,579  750,926,110 

Net  tnlftic  e.irnings $356,209,880  $346,921,318 

Interest  paid 231,259,810  226,799,682 

Dividends  paid 90i7i9.737  85,075,705 

The  average  interest  paid,  including  all  debt,  was  4.10  per 
cent.,  and  the  average  dividend  on  slock  was  1.S5  per  cent. 

The  average  mile  of  road  earned  last  year  $6,926  gross  and 
$2,i6S  net.  Of  the  total  earnings  passenger  traffic  contributed 
25  84  per  cent.,  freight  67  and  other  traffic  7.16  per  cent.  The 
average  passenger  train  earned  90.7  cents  and  the  average 
freight  train  152.8  cents  per  train  mile. 

The  total  traiBc  reported  for  the  year  was  : 

P.isscnger  train  niilctge 320,712,013 

Freight  train  mileage 493,541.969 

Mixed  train  mileage 16,948,394 

Total  revenue  train  mileage 831,202,376 

Passengers  carried 556,015,802 

Passenger — mileage 13,316,925,239 

Tons  freight  moved 704,398,609 

Tons  freight  moved  one  mile 81,210,154,523 

From  this  it  would  appear  that  the  average  passenger  journey 
was  23.95  miles,  and  the  average  freight  haul  was  115.29  miles. 
For  the  first  time  in  a  number  of  years  there  was  a  slight  in- 
crease in  the  average  rates,  which  for  three  years  past  have 
been  : 

1891.  1890.  1S89. 

Rate  per  passenger-mile 2.184015.  2.174  cts.  2.16901$. 

Ratfr  per  ton-mile 0.929     "  0-927     "  0.970     '* 

The  figures  Indicate  that  the  year  was,  on  the  whole,  a  fairly 
prosperous  one  for  the  railroads. 

♦ 

NEW   PUBLICATIONS. 


The  MF.Mriiis  Bridge— a  Correction. 

In  our  issue  for  July  it  was  stated  that  Mr.  George  S.  Moii- 
son.  Chief  Engineer  of  the  Memphis  Bridge,  had  issued  an 
"  album  containing  a  number  of  sheets  showing  the  general 


plan  and  much  of  the  detailed  work  of  the  differ:  nt  spans  of 
the  bridge."  We  are  requested  by  Mr.  Morison  to  say  that 
what  we  spoke  of  as  an  album  was  merely  a  set  of  the  litho- 
graphic plans  stitched  up  by  themselves,  these  being  taken  from 
some  of  the  plans  which  were  made  for  use  during  construc- 
tion, and  were  left  over  on  ihe  completion  of  the  bridge.  As 
he  has  had  various  inquiries  asking  where  the  album  could  be 
obtained,  he  has  requested  us  to  say  that  none  was  published. 


Rare  and  Useful  Information  for  Travelers,  Mechanics 
AND  Railroad  Men.  Compiled  by  T.  J.  Nicholl,  C.  E. 
Chicago,  111.;  Danks  &  Company. 

This  is  a  little  book  of  72  pages  and  of  size  to  be  carried  in 
the  pocket,  which  contains  a  quantity  of  miscellaneous  infor- 
mation on  all  sorts  of  subjects,  railroad  statistics,  accidents, 
business  law,  speed  of  trains  and  a  variety  of  other  things, 
with  a  number  of  tables  thrown  in  apparently  to  fill  out  the  size 
of  the  book.  Like  most  books  of  the  kind  it  has  something  in 
it  which  is  useful,  but  the  tables  can  nearly  all  be  found  in  any 
standard  handbook,  and  it  is  somewhat  difficult  to  understand 
the  plan  or  principle  upon  which  the  book  has  been  put  together. 
A  traveler,  however,  may  find  it  handy. 


The   Log   of   the    "Savannah."     By   J.    Elfreth   Walkins, 
Curator  of   the   Section    of    Transportation   of    the    United 
States  National  Museum.     Washington  ;  published  by  the 
Smithsonian  Institution. 
Tnis  is  a  reprint  of  the  log  of  the  Savannah,  which  was  the 
first  steamship  to  cross  the  Atlantic,  and  it  is   acco.npanied  by 
a  quantity  of  information  in  relation  to  the  steamer,  her  con- 
struction and  her  cruise  across  the  ocean.      It  is  illustrated  by 
several  drawings  and   photographs.      Mr.  Walkins  has  done  a 
service  in  thus  preserving  and  putting  into   shape  an  authentic 
record,  with   the  evidence   connected  with  this  noted  voyage, 
in  an  accessible  form. 


Venezuela.      Bulletin    Xo.   34.     Washington  ;    issued   by   the 
Bureau  of  American  Republics,  W.  E.  Curtis,  Director. 

This  is  another  one  of  the  very  useful  and  convenient  mono- 
graphs on  the  different  South  American  countries,  which  have 
been  from  time  lo  time  issued  by  the  Bureau  of  the  American 
Republics  in  pursuance  of  its  general  plan  for  promoting  the 
knowledge  of  those  countries  and  intercourse  with  them.  It  is 
arranged  on  the  same  plan  as  the  others,  to  which  reference 
has  heretofore  been  made,  and  has  some  excellent  illustrations. 
Venezuela  is  a  country  of  great  natural  resources,  but  is  even 
less  known  in  the  United  States  than  others  of  its  sister  repub- 
lics, and  the  present  volume  will  be  of  service. 


The  History  of  the  Band-Saw.     By  W.  Samuel  Worssam, 
Engineer.      London,  England  ;  printed  for  the  Author. 
Histories  of  special  tools  are  not  common,  though  in  many 
cases  they  might  be  made  interesting.      Indeed,  Mr.  Worssam 
says  in  his  preface  : 

No  previous  account  has  appeared  of  the  oriijin  of  the  band- 
saw  and  of  the  progress  and  development  it  has  made  up  to  the 
present  day.  This  work  is  the  outcome  of  my  experience, 
dating  from  the  practical  introduction  of  this  interesting  type 
of  saw  into  this  country,  and  of  a  personal  knowledge  of  several 
of  the  inventors  who  are  referred  to. 

The  book  includes  a  historical  account  of  the  first  introduction 
and  subsequent  progress  of  the  band-saw  ;  descriptions  of  the 
machines  devised  for  its  use  for  various  purposes  ;  an  account 
of  ils  manufacture  and  of  the  various  methods  of  using  it. 
While  Mr.  Worssam  is,  of  course,  most  familiar  with  English 
practice,  he  does  not  neglect  that  of  other  countries,  especially 
of  Ihe  United  States,  where  wood-working  machinery  has  had 
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its  greatest  development.  While  this  little  book  is  chiefly  in- 
teresting to  woodworkers,  it  is  readable  for  any  one  who  takes 
an  interest  in  industrial  progress. 


Commercial  Infokmation  Concerning  the  American  Repub- 
lics AND  Colonies.  1S91.  Washington  ;  Bureau  of  the 
American  Republics. 

This  is  Bulletin  No.  41  of  the  Bureau  of  the  American  Repub- 
lics, and  contains  a  large  amount  of  recent  information  con- 
cerning changes  in  tariffs,  shipping  lines,  mails  and  similar 
matters,  besides  late  statislics  of  imports  and  exports,  in  the 
Argentine  Republic,  Colombia,  Venezuela,  Me.\ico  and  other 
countries.  It  is  issued  in  pursuance  of  the  general  plan  of  the 
Bureau,  to  disseminate  commercial  information  as  widely  as 
possible  and  to  promote  commercial  intercourse  between  this 
and  the  other  American  countries. 


Rules  AND  Instructions  for  the  Government  of  Employes 
OF  the  Department  of  Maintenance  of  Way  and  of 
Bridges  and  Buildings  adopted  by  the  Southern 
Pacific  Company,  Atlantic  System  and  its  Controlled 
Lines.  J.  Krultschnilt,  General  Manager.  Houston,  Tex.; 
published  by  the  Company. 

In  this  little  book,  which  is  issued  for  the  information  of  its 
employes,  the  Southern  Pacific  Company  gives  a  well-consid- 
ered and  carefully  prepared  set  of  rules  for  the  government  of 
the  men  employed  in  its  track  and  bridge  work.  The  rules 
have  apparently  been  carefully  revised  to  meet  the  demands  of 
practice,  and  are  generally  expressed  in  a  clear  and  direct  way. 
In  order  to  make  them  clearer  still,  they  are  accompanied  by  a 
"number  of  plates  showing  the  standard  sections  of  road-bed, 
the  standard  rail-joints,  frogs,  switches,  etc.,  adopted  by  the 
Company. 

A  full  criticism  would  be  impossible  without  taking  up  the 
rules  one  by  one,  but  in  a  general  way  it  may  be  said  that 
they  seem  to  fill  the  requirements  of  such  a  system  of  orders 
in  a  very  satisfactory  way.  It  is  of  great  importance  that  rules 
for  the  government  of  railroad  employes  should  be  fully  en- 
forced. It  IS  also  of  importance  that  they  should  be  such  as 
the  employes  can  clearly  understand,  and  that  they  do  not  in- 
clude any  that  are  difficult  or  impossible  to  be  carried  out. 
Requirements  that  cannot  be  enforced  tend  to  bring  the  whole 
system  into  contempt  and  should  not  be  allowed  to  exist.  A 
certain  degree  of  .lexibility  is  always  necessary,  but  this  can 
well  and  properly  be  provided  for  in  the  rules  themselves. 


The  Comparative  Merits  of  Various  Systems  of  Car 
Lighting.  By  A.  M.  Wellington,  W.  B.  D.  Penneman 
and  Charles  W.  Baker.  New  York  ;  The  Engineering  News 
Publishing  Company. 

This  is  a  book  of  some  300  pages  and  77  illustrations,  and 
is  a  reprint  of  a  series  of  papers  published  in  Engineering 
News,  which  were  intended  to  be  an  investigation  into  the 
comparative  cost,  safety,  light-giving  power  and  general  advan- 
tages of  oil  lamps,  compressed  gas,  gasoline  carburetters  and 
electric  lighting  for  the  illumination  of  passenger  cars.  The 
investigalion  has  apparently  been  made  with  considerable  care, 
and  with  the  desire  to  be  as  impartial  as  possible  as  to  the 
merits  of  different  systems.  The  book  includes  descriptions 
of  different  systems  of  lighting  ;  an  investigation  into  ihe  com- 
parative photometric  value  of  different  lights  ;  the  comparative 
cost  of  plants  and  the  comparative  safety  of  different  systems 
in  cases  of  accident.  It  is  perhaps  the  first  attempt  at  a  system- 
atic consideration  of  the  subject,  and  is  really  worthy  of 
reading  and  consideration  by  railroad  managers  who  have  the 
decision  of  lighting  questions. 


The  small  size  of  the  book,  adopted  for  some  unknown 
reason,  is  open  to  the  objection  that  nearly  all  the  plates  and 
some  of  the  tables  have  had  to  be  put  upon  folding  insets, 
which  are  always  a  nuisance  to  a  reader.  Most  of  the  illus- 
trations are  good,  but  a  larger  page  would  have  allowed  them 
to  come  in  their  proper  place  on  the  pages  and  would  have 
been  a  very  great  improvement. 

jManual  ok  the  Railroads  of  the  United  States  for  1S92. 
By  Henry  V.  Poor.     New  York  ;  H.  V.  &  H.  W.  Poor. 

But  little  that  is  new  can  be  said  of  this  volume,  which  is  the 
25lh  annual  number  of  the  well-known  Poor's  Manual,  which 
many  years  ago  became  a  standard  book  with  all  who  are  in- 
terested in  railroads.  No  change  has  been  made  in  its  form 
beyond  the  necessary  increase  in  size  which  comes  from  year 
to  year.  It  is  the  only  work  of  the  kind  which  we  have,  and 
upon  it  investors  and  others  must  rely  absolutely  for  informa- 
tion. Of  course  errors  will  creep  in  occasionally,  but  we  be- 
lieve that  very  great  pains  are  taken  to  make  the  book  as  cor- 
rect as  possible,  and  its  thoroughness  and  reliability  are  its 
great  merits. 

Some  reference  to  the  introduction  to  the  Manual  will  be 
found  on  another  page. 


Dynamometers  and  the  Measurement  of  Power.  A  Treat- 
ise on  the  Construction  and  Application  of  Dynavionieters ; 
with  a  Description  of  the  Methods  and  Apparatus  Employed 
in  Measuring  Water  Power.  By  John  J.  Flather,  Ph.  B., 
M.M.E..  New  York  :  John  Wiley  &  Sons. 

The  title  of  this  book  is  suflSciently  descriptive  to  give  a  gen- 
eral idea  of  its  character.  It  contains  six  chapters  on  the  De- 
termination of  Driving  Power  ;  Friction  Brakes  ;  Absorption- 
Dynamometers  ;  Transmission  -  Dynamometers  ;  Power  re- 
quired to  Drive  Lathes,  and  the  Measurement  of  Water  Power. 
It  contains  77  illustrations,  mostly  very  neat  outline  engravings 
made  by  the  wa.x  process.  It  contains,  however,  a  few  execra- 
ble "half-tone"  engravings,  such  as  figs.  25  and  39.  Such 
cuts  as  these  often  make  one  regret  that  the  halftone  process 
was  ever  invented. 

The  book  consists  very  largely  of  excellent  descriptions  of 
the  various  kinds  of  dynamometers  which  have  been  used  by 
different  experimenters.  These  ate  admirably  clear,  although 
the  professional  tendency  to  rush  into  mathematics  unneces- 
sarily often,  it  is  thought,  manifests  itself  all  the  way  through 
the  book.  To  illustrate  what  we  mean,  on  page  3  it  is  said 
that  "  for  a  general  rule,  in  ordinary  machine  work  we  may 
take  roughly  i  H.P.  as  sufficient  to  drive  machine  tools  neces- 
sary to  keep  ten  men  at  work." 

It  would  seem  as  though  this  statement  was  as  clear  as  it  is 
possible  to  make  it.  By  way  of  explanation,  however,  it  is 
added  : 

"  Expressed  algebraically,  this  rule  of  thumb  would  be 

^=H.P., 
10 

when  N  equals  the  number   of  men  employed  ;  or,  if  we  let 
10  =  C,  a  constant,  we  have 

-^  ^  C." 
H.P. 

Now  it  is  submitted  that  the  explanation  is  harder  to  under- 
stand than  the  original  proposition.  If  the  author  had  a 
psychological  dynamometer  and  could  measure  the  amount  of 
cerebral  energy  which  the  reader  must  expend  to  understand 
his  first  proposition,  and  that  exerted  in  following  the  mathe- 
matical elucidation,  we  feel  sure  that  more  units  of  phosphorus 
would  be  consumed  in  the  latter  exercise  than  in  the  former. 

The  book,  however,  is  good  in  so  many  ways,  so  convenient- 
ly arranged  and  so  clearly  written  as  to  deserve  very  high  com- 
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mendalion,  and  it  is  destined  to  become  a  standard  of  refer- 
ence on  the  subjects  to  which  It  relates. 

The  priming  and  meclianical  worlc  is  generally  very  good. 
It  has  one  fault,  however,  very  common  in  American  books. 
The  sheds  arc  tightly  stilched  together,  so  thai  it  will  not  open 
readily.  To  add  to  the  discomfort  in  reading  it,  the  margin  is 
comparatively -narrow,  particularly  the  inside  one.  A  quarter 
of  an  inch  more  margin  on  the  inside  would  have  added  greatly 
to  the  comfort  of  the  reader. 


Street  Railways  ;  their  Construction.  Operation  and 
Maintenance.  A  Practical  Handiiook  for  Sirekt 
Railway  Men.  r?y  C.  B.  Fairchild.  New  York  ;  the 
Street  Railway  Publishing  Company.      Price,  '^4. 

There  have  been  treatises  on  street  railroads  or  tramways, 
but  none  recently,  and  this  class  of  roads  has  received  so  rapid 
a  development,  both  in  extent  and  methods  of  operation,  within 
a  few  years  past  that  a  new  treatise  had  become  a  necessity. 
Mr.  Fairchild  has  undertaken  to  fill  this  vacancy,  and  has  done 
it  with  a  very  considerable  degree  of  success.  In  his  preface 
he  modestly  disclaims  any  intention  of  making  a  complete  or 
exhaustive  work,  but  says  that  he  has  desired  only  to  present 
in  convenient  form  as  many  facts  as  possible  bearing  upon  the 
street  railroad  industry,  and  to  embody  and  present  the  results 
of  experience  brought  as  closely  as  possible  up  to  date.  A 
considerable  part  of  the  book  has  been  published  in  serial  form 
in  the  Strett  Railway  Journal,  but  it  has  been  revised  in  bring- 
ing it  into  book  form.  The  extent  of  the  subject  can  be  best 
seen  by  the  titles  of  the  chapters,  which  are  on  Electric  Trac- 
tion ;  Cable  Traction  ;  Horse  Traction  ;  Steam,  Air  and  Gas 
Motors  ;  Inclined  Planes  ;  Rack  Rail  Inclines  ;  Elevated 
Roads  ;  Car  Buildmg  ;  Track  Construction  ;  Discipline  and 
Rules  ;  Franchises,  Stocks  and  Bonds  ;  Book-keeping  and 
Accounts  ,  Leading  Types  of  Cars  and  Auxiliary  Appliances. 
The  great  development  of  electric  traction  is  very  well  treated 
and  much  space  is  given  to  electric  appliances,  but  the  cable 
road  and  other  systems  are  not  neglected.  The  chapters  on 
Rules  and  on  Operating  are  of  a  practical  kind,  and  the  author 
has  given  accounts  of  the  best  methods  of  management  and 
those  which  have  been  approved  in  praclice. 

Upon  the  whole  Mr.  FairchilJ  has  made  a  very  good  book, 
and  one  \Vhich  will  meet  a  decided  want.  It  is  very  fully  illus- 
trated, although  exception  might  be  taken  to  the  quality  of 
some  of  the  engravings.  This  is  a  minor  fault,  however,  and 
it  is  better  to  have  abundant  illustration  in  a  book  of  this  kind, 
since  the  engravings  help  very  much  to  an  understanding  of 
the  te.xt  in  description  of  machinery  and  appliances. 

The  book  has  a  large-sized  page,  permitting  the  use  of  large 
engravings  without  the  use  of  folding  insets,  which  is  an  excel- 
lent feature.  It  can  be  recommended  to  all  who  are  interested 
in  street  railroads  and  their  methods. 


Elements  Of  Machine  Design.     Notes  and  Plates  for  the  Use 
of  Students  in  Lehigh   University.     By  J.  F.  Klein,  Profes- 
sor of    Mechanical    Engineering.       Second    and    Revised 
Edition,   1892.     Bethlehem,  Pa.;  the  Moravian   Puolishing 
House. 
This  is  a  nicely  edited  work,  printed  in  large  type  on  good 
paper,  and  illustrated  with   large   folding  plates.      Its  sphere  of 
usefulness,  however,  appears  to  be  limited  to  the   use  of  the 
students  at  Lehigh  University,  as  is  stated  in  the  title-page, 
and  outside  of  that  we  find  little  in  the  work,  as  a  whole,  to 
recommend  it  for  general  reference. 

Probably  the  students  have  a  general  course  of  study  into 
which  this  work  would  admirably  fit,  but  most  of  its  chapters 
do  not  go  deep  enough  into  the  subject-matter  for  the  use  of 
the  engineer  in  his  office,  unless  he  be  particularly  well  posted  ; 
and,  if  this  is  the  case,  then  he  would  probably  not  have  need 
for  thisjparticular  work. 


It  belongs  to  that  class  of  literature  which  abounds  in  the 
library  of  the  mechanical  engineer,  and  which  is  particularly 
dangerous  from  the  fact  that  the  work  is  not  complete  in 
itself  ;  at  least,  that  is  true  of  nearly  all  its  chapters.  In  work- 
ing up  any  design  this  book  would  only  assist  one  who  had 
other  works  of  reference,  except  in  the  few  particulars  of  small 
dimensions,  and  if  the  book  were  limited  to  this  use  alone  it 
coulil  tie  made  about  oneihird  its  si/.c,  and  therefore  much 
handier  to  use  and  easier  to  refer  to. 

The  work  appears  to  have  been  carefully  compiled,  and  is  as 
free  from  typographical  errors  as  any  book  of  this  kind  can  be. 
Most  of  the  illustrations  explain  themselves,  but  fig.  ';.  page 
10,  is  difficult  to  understand  from  the  text,  and  should  have 
been  accompaniwl  by  a  drawing  in  plan.  The  subject  of  boiler 
thicknesses  for  strength  is  touched  upon,  but  is  left  incom- 
plete. The  thickness  of  (lues  to  withstand  collapsing  pressure 
is  also  studied,  but  the  formula  given  is  too  complicated  for 
practical  use,  and  a  much  simpler  one  is  always  adopted. 

In  fact,  if  the  work  is  to  be  useful  as  an  assistant  to  the 
designing  engineer  these  approximate  formulas  should  always 
be  given,  as  they  will  probably  always  be  used  in  preference 
to  any  that  may  be  more  exact,  but  which  are  difficult  to  apply. 
Again,  a  chapter  on  riveting  is  given  at  some  length,  but  to 
study  the  subject  at  all  one  must  refer  to  other  books.  The 
proportions  for  rivets  appear  good  as  far  as  th'ey  go,  but  they 
do  not  go  far  enough.  For  instance,  in  boiler  work  rivets  are 
selected  more  with  reference  to  a  tight  joint,  and  when  this  is 
accomplished  the  rivets  will  be  large  enough.  Therefore  it 
seems  to  us  that  a  table  giving  the  average  proportions  of 
rivets  as  used  today  for  different  thicknesses  of  plate  would 
have  been  much  better  than  the  discussion  as  published. 

Again,  under  fastenings  for  boiler-heads  it  would  have  been 
well  to  have  called  attention  to  the  fact  that  the  styles,  as  rep- 
resented in  fig.  4  and  fig.  6,  are  best  adapted  for  machine  rivet- 
ing, and  that  is  the  chief  reason  why  they  are  so  largely  used. 
It  would  have  been  well  also  to  have  stated  the  advantages  and 
disadvantages  of  the  conical  and  snap-shaped  rivet  heads,  as 
long  as  the  subject  is  touched  upon  at  all. 

The  chapters  on  Gears  and  Gearing  contain  some  good 
information,  especially  on  the  advantages  to  be  derived  from 
using  involute  teeth,  but  we  think  it  would  be  diflScult  to  de- 
sign teeth  for  a  given  wheel  from  this  work  alone  ;  and  yet 
the  space  given  to  the  subject  is  sufficient  to  cover  all  ordinary 
cases  that  occur  in  practice.  Under  the  subject  of  bells  many 
formulas  are  given,  but  belts,  especially  leather  and  rubberones, 
aie  always  proportioned  by  much  simpler  methods.  The  same 
is  true  of  line  shafting.  While  it  is  always  well  to  explain  the 
theoretical  side  of  these  questions,  we  still  think  that  the  prac- 
tical methods  should  always  be  given,  as  they  are  the  ones  to 
be  used  in  everyday  work,  and  when  a  special  case  arises 
which  calls  for  greater  refinement,  other  works  are  at  hand 
which  treat  exhaustively  of  that  particular  question. 

The  book  is  full  of  good  references  to  other  authorities,  and 
this  practice  should  be  encouraged.  The  tables  of  ordinates  at 
the  end  of  the  book  for  laying  out  the  profiles  of  teeth  are 
good,  and  easily  applied  when  one  understands  them. 


TRADE    CATALOGUES. 


Grant's  Gear  Book  for  iSg2.  The  Lexington  Gear  Works,  Lex- 
ington, Mass. 
This  book,  while  of  course  primarily  intended  to  advertise 
the  work  done  at  the  Lexington  Gear  Works,  contains  some 
excellent  hints  on  the  drawing  of  gear-wheels,  both  spur  and 
bevel,  and  some  discussion  on  the  best  form  of  teeth.  It  also 
contains  a  dst  of  a  great  variety  and  number  of  sizes  of  gear- 
wheels made  by  the  Works.  A  copy  will  certainly  be  con- 
venient for  any  one  who  has  occasion  to  use  gearing  of  any 
description. 
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Manilla  Rope  Powtr  Transmission  as  Applied  by  the  Linkjielt 
Machinery  Company,  Chicago. 
Rope  driving  is  not  new,  having  been  in  use  for  a  number 
of  years,  more  perhaps  in  England  and  in  European  countries 
than  in  the  United  States.  Lately,  however,  the  use  of  rope 
for  the  transmission  of  power  instead  of  leather  belts  or  line 
shafting  has  commanded  increased  attention  from  engineers 
and  manufacturers.  The  advantages  of  this  method  of  trans- 
mission and  the  different  ways  of  applying  are  well  set  out  in 
this  pamphlet,  which  contains  also  illustrations  of  a  number  of 
places  where  it  has  been  applied.  The  Link  Belt  Company  is 
prepared  to  make  plans  and  estimates  for  transmitting  any 
amount  of  power  in  this  way. 


Contractors'  Earth-Moving  Implements  and  Road  Machines. 
The  F.  C.  Austin  Manufacturing  Company,  Chicago,  III. 
This  handsome  catalogue  contains  an  illustrated  description 
of  the  Austin  Company's  "  New  Era"  grader  and  ditcher  ;  the 
Austin  dump  wagon  and  the  Austin  reversible  road  machine 
and  road  roller,  together  with  some  other  machinery  manu- 
factured by  the  Company,  including  their  street  sweeper,  their 
stone-breaking  machine  for  road  purposes,  their  well-borer  and 
their  portable  engine.  The  merits  of  the  New  Era  grader  and 
the  road  machine  arc  very  well  known  by  the  large  number  of 
engineers  and  contractors  who  have  used  them,  or  have  seen 
their  work,  and  but  little  needs  to  be  said  about  them.  The 
catalogue  has  something  more  than  the  mere  description,  for  it 
gives  some  valuable  hints  on  the  best  methods  of  using  ex- 
cavating machinery  and  of  moving  eaith,  and  also  some  infor- 
mation on  road  making.  The  illustrations  are  very  good  of 
their  kind,  being  well  adapted  to  show  the  machinery  and  the 
manner  of  using  it.  Every  engineer  on  construction  work  and 
every  contractor  would  find  a  copy  of   this  catalogue  useful. 


CURRENT   READING. 


In  Goldthwaite's  Geographical  Magazine  for  August 
there  is  the  usual  variety  of  short,  pilhy  articles,  tieating  of 
River  Valleys  ;  the  Yellow  River  ;  End  Towns  of  the  World  ; 
the  Tehuantepec  Inter-Oceanic  Route  ;  China  and  the  Tea 
Trade  ;  the  Landfall  of  Columbus,  and  a  variety  of  other 
topics.  It  must  not  be  supposed  that  this  magazine  is  for 
teachers  or  geographical  specialists  only  ;  almost  every  intelli- 
gent reader  can  find  something  of  interest  in  its  pages. 

Among  the  books  in  preparation  by  John  Wiley  &  Sons, 
New  York,  is  a  Te.xt-book  on  Experi.mental  Engineering, 
by  Professor  RoUa  C.  Carpenter,  of  Cornell  University. 

The  August  number  of  the  Arena  was  largely  given  up  to 
women,  and  the  September  number  continues  the  free  discus- 
sion for  which  this  magazine  is  noted.  Both  sides  of  the 
present  political  discussion  are  ably  presented  in  its  pages. 

The  Engineering  Magazine  for  August  has  papers  on  Com- 
pressed Air  for  Street  Cars,  by  General  Herman  Haupt  ;  the 
Mississippi  Problem,  by  C.  N.  Outton  and  H.  St.  L.  Coppiie  ; 
Ornament  in  Archiieclure,  by  L.  H.  Sullivan  ;  Underground 
Water  in  Arid  Regions,  by  R.  T.  Hill  ;  River  Improvement  at 
Portland,  by  G.  W.  Freeman  ;  the  Railroad  of  the  Future,  by 
Oberlin  Smith  ;  Gold  Mining  in  the  Black  Hills,  by  H.  M. 
Hanson  ;  Practical  Hints  on  House  Heating,  by  L.  Allen  ; 
Evolution  of  the  Constructive  Faculty,  by  J.  M.  Burnett.  The 
special  departments  continue  to  improve. 

Recent  numbers  of  Harper's  Weekly  have  given  illustrated 
accounts  of  the  progress  of  work  on  the  Exposition  at  Chicago, 
an  account  of  the  Sault  Ste.  Marie  Canal  and  other  papers  of 
value. 


The  first  article  in  Good  Roads  for  August  is  on  the  Demand 
for  Better  Roads,  by  Colonel  J.  A.  Price.  Other  papers  are  on 
Cost  of  Labor  ;  Convict  Labor  ;  Brick  Pavement  and  a  con- 
tinuation of  the  series  on  Diit  Roads  and  Gravel  Roads.  The 
number  is  a  very  good  one. 

In  Outing  for  August  there  are  a  number  of  blight,  season- 
able papers,  making  it  an  excellent  number  for 'summer  read- 
ing.    The  illustrations  are  very  good. 

The  August  number  of  the  Eclectic  Magazine  is  very  good 
reading  also,  and  the  selection  of  articles  fiom  English  periodi- 
cals has  been  judiciously  made. 

The  September  number  of  Scrib.nek's  Magazine  has  articles 
on  Buffalo  Hunting,  on  the  Pueblo  Indians,  on  St.  Petersburg 
and  its  chief  street,  on  the  Greely  Expedition,  and  on  the 
future  of  the  Tilden  trust.  Besides  these  there  are  several 
stories  and  lighter  articles. 

The  Popular  Science  Monthly  for  September  describes 
the  work  done  in  the  Marine  Laboratory  at  Wood's  Holl  ;  it 
has  a  Study  of  Involuntary  Movements,  by  Professor  Jaslrow  ; 
a  paper  on  Infectious  Diseases,  by  Surgeon  Sietnberg,  of  the 
Army,  besides  several  other  papers  of  much  interest. 

A  complete  and  handsomely  illustrated  description  of  the 
Farallon  Islands  is  the  leading  article  in  the  Overland 
Monthly  for  September.  Other  articles  describe  the  Red- 
woods of  Northern  California,  and  give  an  interesting  chapter 
of  War  history  never  before  published. 

The  September  number  of  Harper's  Magazine  is  fully  up 
to  the  standard  both  in  text  and  illustrations,  and  furnishes 
much  solid  reading,  besides  lighter  and  more  entertaining 
matter. 


BOOKS    RECEIVED. 


A  Memorial  to  Congress  on  the  Subject  of  a  Comprehensive  Ex' 
hibit  of  Roads,  their  Construction  and  Maintenance  at  the  World' s 
Columbian  E.xposilion.     Boston  ;  Albert  A.  Pope. 

Dynamometers  and  the  Measurement  of  Power  :  A  Treatise 
on  the  Construction  and  Application  of  Dynamometers.  By  Pro- 
fessor John  J.  Flather,  Purdue  University.  New  Yofk  ;  John 
Wiley  &  Sons.     Price,  $2. 

Administration  Report  on  the  Railways  of  India  for  1891-92. 
By  Lieutenant-Colonel  R.  A.  Sargeaunt,  R.E.,  Director-General 
of  Railways.     Simla.  India  ;  Government  Printing  Office. 

The  Carolo-  U'ilhelmina  Ducal  Technical  High  School  at 
Brunswick  :  Programme  for  the  Scholastic  Year  1892-93. 
Brunswick,  Germany  ;  issued  for  the  School. 

Transactions  of  the  Liverpool  Engineering  Society  :  Volume 
XIII.  Edited  by  J.  H.  T.  Turner,  Honorary  Secretary. 
Liverpool,  England  ;  published  by  the  Society. 

Census  of  Canada,  1891.  Bulletin  No.  12.  Manufactures  in 
Cities,  Towns  and  Villages.  Ottawa,  Canada  ;  issued  by  the 
Department  of  Agriculture. 
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SOME  CURRENT  NOTES. 


TnK.  gre.1t  tunnel  for  the  w.-iter-power  works  at  Niagara 
I'.ills  lb  now  nearly  completetl,  the  Cataract  Consiniciion 
Conip.my  reporting  7,600  ft.  hnished.  This  tunnel,  it 
may  be  noted,  is  19  ft.  in  width  and  21  ft.  high  in  the 
center,  and  is  lined  with  brick  throughout.    It  is  now  ex- 
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peeled  that  the  first   mills  in  connection  with  the  water- 
power  will  be  in  operation  early  in  1893. 

The  American  Iron  &  Sleel  Association  reports,  from 
the  statistics  furnished  to  it  by  the  manufacturers,  that  the 
total  production  ot  pig  iron  in  the  United  States  in  the  first 
half  of  1892  was  4,799.036  gross  tons,  against  4,911,763 
tons  in  the  second  halt  of  1891,  a  decrease  of  1 12,707  tons. 
Adding  the  production  of  the  two  half  years,  we  have  the 
e.xtraordinary  production  of  9,710,819  gross  tons  in  twelve 
months,  which  is  508,116  tons  in  excess  of  the  production 
of  9,202,703  tons  m  1890.  Our  production  of  pig  iron  in 
the  twelve  months  of  1891  fell  below  that  of  1890  because 
of  the  serious  interruption  to  furnace  activity  in  the  first 
halt  of  1891.  when  we  n.ade  only  3,368.107  gross  tons,  the 
total  production  in  that  year  being  8,279  S70  gross  tons. 


The  production  of  Bessemer  steel  ingots  in  the  United 
States  in  the  first  half  of  1892,  as  reported  to  the  American 
Iron  &  Steel  Association,  was  2,305,999  net  tons,  as  against 
1,599,096  net  tons  in  the  first  half  and  2,038,011  Ions  in 
the  second  halt  of  1891.  The  increase  this  year  over  ihe 
corresponding  period  in  i8gi  was  thus  no  less  than  706.903 
tons,  or  44  per  cent. 

The  production  of  steel  rails  in  the  first  half  of  the  pres- 
ent year  was  865,128  tons  ;  an  increase  of  285,199  tons,  or 
49  per  cent,  over  the  first  half  of  1891,  and  an  increase  of 
13  per  cent,  over  the  second  halt  of  last  year. 

When  the  Broad  Street  Station  of  the  l^ennsylvania  Rail- 
road in  Philadelphia  was  built,  the  company  believed  that 
it  would  serve  its  purpose  for  many  years  to  come.  Al- 
ready, however,  it  has  become  too  small  to  accommodate 
the  increasing  travel,  and  work  has  begun  on  its  enlarge- 
ment. According  to  the  plans  there  will  be  a  ten-story 
building  erected  at  the  corner  ot  Broad  and  Market  streets, 
200  ft.  high,  running  50  ft.  west  of  Fifteenth  Street.  The 
total  dimensions  of  the  depot,  when  completed,  will  be 
306  X  212  ft.  The  train  shed  will  be  ihe  largest  known, 
5g8  ft.  8 '2  in.  long,  and  with  a  span  of  304  ft.  The  order 
for  Ihe  iron  and  steel  is  the  largest  of  the  kind  ever  given 
out  in  Philadelphia,  and  will  require  fully  10,000  tons  of 
plates,  girders,  etc.  It  is  expected  that  all  the  additions 
and  alterations  will  be  made  before  the  opening  of  the 
World's  Fair  next  spring. 


The  Highway  Commission  appointed  under  the  new 
Road  Law  of  Massachusetts  has  begun  its  work  by  asking 
for  information  from  the  town  and  city  authorities  through- 


out the  State.  The  present  object  is  to  ascertain  the  meth- 
ods followed,  the  authorities  having  charge  of  the  roads, 
the  cost  of  m.iintenance,  Ihe  general  condition  and  other 
particulars.  Upon  the  inlormation  collected  the  Commis- 
sion will  base  a  report  to  the  Legislature,  which  is  expect- 
ed to  include  practical  recommendations  for  a  general 
highway  law. 


Till",  caravel  Sun/d  Maria,  built  in  Spain  and  as  nearly 
as  possible  a  reproduction  of  the  ship  in  which  Columbus 
made  his  voyage  in  1492,  sailed  from  the  port  ot  Palos, 
August  3.  on  the  four  hundredth  anniversary  of  the  begin- 
ning ot  the  original  voyage.  The  sailing  was  accompanied 
by  appropriate  ceremonies.  Under  the  convoy  of  a  Span- 
ish war-ship  the  San/a  Maria  will  repeat  as  nearly  as 
possible  the  voyage  ot  lour  hundred  years  ago. 

The  sketch  given  below  shows  the  general  appearance 
of  the  Santa  Maria,  which  will  be  seen  in  this  country  in 
due  season.  The  upper  illustration  (from  Engi>it'eriiig)  is 
from  a  photograph  otthe  Saiila  Maria  taken  immediately 
after  her  launch.  It  may  be  added  that  she  was  built  by 
the  S|)anibh  naval  authorities,  and  that  reproductions 
of  her  two  consorts,  the  I'inta  and  the  A'ina,  are  now  be- 
ing built  in  Spain,  at  the  expense  ot  the  United  States. 


The  contractors  for  the  building  of  the  proposed  light- 
house on  the  Diamond  Shoals  off  Cape  Hatleras  gave  up 
the  contract,  as  recently  noted,  the  difficulties  encoun- 
tered being  so  great  that  even  engineers  of  such  experi- 
ence and  resources  as  Messrs.-  Anderson  &  Barr  despaired 
of  overcoming  them.  The  Lighthouse  Board,  however, 
does  not  give  up  the  project,  and  new  plans  for  establish- 
ing the  light  are  now  being  prepared. 


The  record  for  speed  on  a  transatlantic  trip  is  at  present 
held  by  the  Ci/y  of  Paris,  which  has  made  the  run  from 
Queenstown  to  Sandy  Hook  in  5  days,  15  hours,  58  min- 
utes, or  33  minutes  less  than  the  time  made  by  the  Teii- 
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ionic  a  year  ago.  The  actual  distance  run  by  the  log  was 
2,785  knots  ;  the  best  day's  run  was  520  knots,  and  for 
four  consecutive  days  the  ship  made  over  500  knots  a  day. 
The  average  speed  for  the  entire  voyage  was  20  48  knots, 
and  that  ot  the  best  day  21.67  knots  an  hour. 


THE  WATERVLIET  GUN-SHOP. 


The  accompanying  illustration,  from  the  Iron  Age,  is  a 
plan  of  the  new  south  wing  of  the  gun-shops  at  the 
Watervliet  .\rsenal,  showing  the  arrangement  of  the  ma- 
chinery in  this  wing.  It  corresponds  to  the  north  wing  built 
some  time  ago,  but  has  not  the  same  width,  being  400  X 
154  ft.  in  size.  With  the  central  building  the  total  length 
of  the  gun-shop  is  now  958  ft.  The  central  building  con- 
tains the  forges,  shrinkage  pit,  boiler  and  engine-room. 
The  plan  ot  the  south  wing  given  conveys  a  comprehen- 
sive idea  ot  the  tools  which  will  eventually  occupy  it,  a  num- 
ber of  which  are  already  under  construction.     When  they 
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THE    SOUTH     WI.VG    OF    THE     WATERVLIET    GUN    SHOPS 

are  completed  the  shop  will  be  in  condition  to  handle 
without  difficulty  guns  of  the  largest  size  yet  designed  by 
the  Ordnance  Department. 

The  eastern  extension  of  the  south  wing  is  22  ft.  wide 
and  the  western  extension  50  ft.  The  central  portion  is 
76  ft.  between  the  walls  and  60  ft.  from  center  to  center 
of  the  columns  carrying  the  cranes.  The  height  from  the 
floor  line  to  the  peak  of  the  roof  is  75  ft.  Except  at  the 
central  or  shrinkage-pit  section,  which  has  a  monitor  roof, 
the  entire  building  is  lighted  from  the  sides  and  ends,  and 
we  may  here  state  that  it  is  one  ot  the  best  lighted  shops 
we  ever  entered. 

.A.t  the  present  time  there  are  three  boilers  and  one  250 
H.P.  Fitchburg  engine  furnishing  power  for  the  north 
wing.  When  the  boiler  and  engine-rooms  were  designed 
space  was  provided  for  the  engines  and  boilers  necessary 
to  run  the  south  wing. 


The  crane  track  in  the  north  wing  is  50  ft.  wide,  and  on 
it  travel  two  30-ton  square-shaft  cranes  ;  the  track  in  the 
other  wing  is  60  ft.  wide  and  upon  it  are  two  Morgan  elec- 
tric cranes,  one  ot  60  tons  and  the  other  of  120  tons  capac- 
ity. At  the  shrinkage  pit  the  two  tracks  have  been  ex- 
tended past  each  other,  so  that  the  cranes  from  either 
wing  can  be  brought  into  service  handling  guns  at  that 

point.  « 

-♦- 

A   RAPID   STEAM   CRANE. 


The  accompanying  engraving  is  from  a  photograph  of 
one  of  three  steam-power  cranes  built  by  the  Detroit 
Foundry  Equipment  Company,  Detroit,  Mich.,  and  placed 
on  the  steamer  Pioneer-,  built  for  the  Cliffs  Iron  Company, 
ot  Cleveland,  O.,  by  the  Detroit  Dry  Dock  Company. 
These  cranes  were  specially  designed  lor  loading  and  un- 
loading pig  iron,  and  are  very  rapid  in  their  work.  The 
motive  power,  it  will  be  seen,  consists  of  a  double  upright 
steam-engine  acting  on  the  shaft  which  carries  the  spur 
gear.  Both  the  hoisting  and  the  revolving  are  done  by 
steam  power,  and  the  crane  is  very  easily  and  quickly 
controlled.  The  whole  construction  is  so  well  shown  in 
the  engraving  that  but  little  description  is  needed.  In 
use  they  have  given  full  satisfaction. 

The  steam  crane  of  this  class  is  something  of  a  novelty 
on  the  lakes,  the  Pioneer  being  the  first  steamer  to  be 
supplied  with  them.  It  is  evident  that  they  must  be  a 
very  useful  addition  to  a  ship's  equipment,  as  they  can  be 
of  great  use  not  only  in  loading  and  unloading,  but  also 
in  lightening  cargo  in  case  of  accident  by  running  aground. 
The  lake  shipowners  have  shown  themselves  usually  very 
apt  to  adopt  improvements,  and  the  use  of  these  quick- 
working  steam  cranes  seems  to  be  one  which  will  com- 
mend itself  to  them. 


CONTRIBUTIONS    TO     PRACTICAL     RAILROAD 
INFORMATION. 


CHEMISTRY   APPLIED    TO   RAILROADS.* 


CHEMICAL   METHODS.— INTRODUCTORY. 


By  C.  B.  Dudley,  Chemist,  and  F.  N.  Pease,  Assist- 
ant Chemist,  of  the  Pennsylvania  Railroad.  ^ 

(Copyright,  iSgi,  by  C.  t;.  Ijudleyand  F.  N.  Pease.) 


It  is  proposed  to  give,  in  a  series  of  articles  in  this 
Journal,  of  which  this  is  the  first,  the  chemical  methods 
in  use  in  the  Laboratory  of  the  Pennsylvania  Railroad. 
These  methods  are  a  part  of  the  official  specifications  on 
which  materials  are  bought,  and,  of  course,  like  specifica- 
tions, are  subject  to  revision  and  modification  from  time 
to  time  as  new  knowledge  develops.  It  is  hardly  neces- 
sary to  say  that  the  appearance  of  these  methods  in  this 
Journal  is  simply  for  public  information,  and  that  the 
road  is  not  at  all  bound  by  what  appears  in  this  Journal. 
It  is  intended  that  the  methods  as  they  appear  from  time 
to  time  shall  correspond  exactly  with  the  state  of  affairs 
at  the  time,  but  it  frequently  happens  that  slight  changes 
or  modifications  are  introduced  in  the  official  copy  of 
specifications  or  methods  that  could  not  be  made  after 
the  article  has  once  appeared  in  this  series,  so  that  those 
whose  interests  are  affected  must  be  guided  by  an  official 
copy  obtained  in  the  proper  way. 

There  are  a  number  of  reasons  why  it  has  been  decided 
to  make  public  the  chemical  methods  in  use  in  the  Penn- 
sylvania Railroad  Laboratory,  and  to  make  these  methods 
a  part  of  the  specifications. 

First,  the  specification  attempts  to  tell  the  manufacturer 
what  is  wanted.  It  is  therefore  simply  fair  that  the  manu- 
facturer of  any  product  should  know  what  tests  the  mate- 
rial is  going  to  be  subjected-  to,  and  exactly  how  the  tests 
are  to  be  applied.     It  is  hoped  to  make  the  publication  of 


*  The  first  series  of  these  articles  was  published  in  the  Railroad  and 
Engi.\eering  Journal,  December,  1889-June,  1392.  The  present  article  is 
the  first  of  a^second  series. 
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the  methods  sufficiently  minute  and  definite,  so  that  any- 
one possessmg  good  chemical  training  will  be  able  to  use 
the  methods  exactly  as  they  are  used  in  the  Pennsylvania 
Railroad  Laboratory,  and  get  corresponding  results. 
Illustrations  of  apparatus  will  be  given  where  it  is  thought 
they  can  throw  any  light  on  the  method. 

.•\  secoid  reason  for  giving  the  methods  is  the  avoidance 
of  disputes.  It  is  well  recognized  by  those  who  are  con- 
stantly using  the  results  of  chemical  analyses  that  different 
chemists  differ  somewhat  in  their  analysis  of  the  same 
product.  There  are  believed  to  be  four  causes  for  dis- 
crepancy in  chemical  analyses.  These  four  causes  are  as 
follows  : 

First,  the  sample  worked  on  by  the  two  chemists  is  not 
the  same.  This  is  a  frequent  cause  of  discrepancy  in 
chemical  analyses.  We  have  many  times  been  met  with 
discordant  statements  as  to  what  a  certain  lot  of  material 
shows  on  analysis.  On  investigation  we  often  find  that 
the  material  m  question  is  a  carload  consisting  of,  say, 
50  to  75  barrels,  and  that  the  two  or  more  chemists  had 
not  obtained  their  sample  from  the  same  barrel.  11  we 
may  trust  our  experience,  it  is  a  very  common  error  for 
manufacturers  and  many  times  consumers  to  suppose  that 
because  a  certain  amount  of  material  was  shipped  in  one 
car,  or  even  in  one  barrel,  that  therefore  the  material  Is 
uniform.  It  Is  well  recognized  that  the  obtaining  of  a 
uniform  sample  is  one  of  the  uncertainties  that  must 
necessarily  attend  all  commercial  products.     It  has  been 


previously  stated  that  by  design  we  take  a  sample  from  a 
single  package,  and  that  one  sample  must  represent  the 
shipment.  It  follows,  therefore,  that  if  there  Is  a  discrep- 
ancy between  two  chemists  in  examining  the  same  lot  or 
shipment  of  material,  this  discrepancy  may  be  due  to 
difference  in  the  samples  on  which  the  two  chemists 
worked.  This  difficulty  is  not  at  all  a  serious  one,  since 
it  is  very  simple  to  exchange  samples.  We  have  many 
times  done  this,  and  in  all  our  regular  routine  work  always 
retain  a  sample  from  a  condemned  shipment  for  two 
weeks,  so  that  the  party  shipping  the  material  can  have  a 
sample  of  the  material  which  we  workeu  on  If  he  desires. 
The  second  reason  for  discrepancy  in  analyses  is  im- 
purities in  the  chemicals.  Reagents  marked  "  chemi- 
cally pure"  many  times  contain  serious  amounts  of  mate- 
rial that  affect  the  analysis.  Of  course  no  chemist  would 
ever  think  of  making  an  analysis  without  checking  up  the 
chemicals  used.  This  may  be  done  apparently  in  two 
ways,  either  by  a  test  of  the  chemicals  to  see  that  they  do 
not  contain  injurious  constituents,  and  second,  by  making 
a  "dummy"  analysis  alongside  of  the  real  one,  using  in 
this  dummy  analysis  the  same  amounts  of  all  the  chemi- 
cals as  are  used  in  the  case  of  the  real  analysis,  but  with- 
out having  any  of  the  material  to  be  examined  present. 
Of  course  all  the  Impurities  found  in  the  dummy  analysis 
at  the  end  are  deducted  from  the  result  obtained  In  the 
real  analysis.  This  method  of  making  a  dummy  analysis 
is,  of  course,  applicable  in   many  cases.     We  are  hardly 
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willing  to  say  that  we  think  it  is  a  complete  check  on 
errors  due  to  impurity  of  chemicals,  since  we  do  not  know 
that  in  all  cases  the  same  reactions  will  take  place  with 
the  chemicals  alone  that  would  take  place  if  the  substance 
to  be  analyzed  was  present.  The  best  way,  of  course,  is 
to  have  chemicals  free  from  injurious  substances.  So  far 
as  difficulties  arising  from  discrepancies  between  chemists 
due  to  this  cause  are  concerned,  there  is  no  serious  trouble 
in  locating  them.  In  test  cases  it  is  not  at  all  uncommon 
for  chemists  to  swap  chemicals  in  cases  of  discrepancy, 
and  these  three  things — namely,  testing  the  chemicals, 
the  dummy  analysis,  and  the  swapping  of  chemicals 
would,  without  doubt,  locate  the  difficulty  if  it  was  due  to 
impurities  in  the  chemicals. 

The  tliird  cause  for  discrepancy  in  chemical  analyses 
is  what  may  be  embraced  under  the  general  heading  of 
"  poor  manipulation."  This  is  clearly  a  question  of  the 
skill  and  judgment  of  the  chemist.  Hundreds  of  illustra- 
tions might  oe  given  of  how  the  manipulation  affects  the 
analysis.  In  filtering  one  chemist  spills  a  few  drops  while 
another  does  not.  Again,  the  method  requires  that  the 
liquid  shall  be  at  a  certain  temperature.  One  chemist 
uses  a  thermometer,  and  the  other  guesses  at  it.  Again, 
the  method  requires  that  a  certain  amount  of  a  certain 
reagent  shall  be  used.  One  chemist  measures  it,  another 
guesses  at  it.  Again,  one  chemist  takes  into  account  the 
impurities  in  the  air  or  dust,  and  takes  special  means  of 
keeping  these  out  ;  another  one  ignores  this  little  source  of 
error,  and  so  on.  It  is  obvious  that  this  might  be  a  quite 
serious  source  of  discrepancy  between  chemists,  and 
there  are  those  who  think  and  state  that  this  is  the  prin- 
cipal source.  An  old  teacher  of  chemistry  once  said  in 
our  presence,  "  No  chemist  can  make  an  absolutely  accu- 
rate analysis.  There  are  chemists  who  can  work  near 
enough  to  accuracy  so  that  their  work  is  valuable  ;  there 
are  others  who  cannot."  As  a  means  of  overcoming  the 
discrepancy  due  to  lack  of  skill  or  what  is  commonly 
termed  "  manipulation,"  the  two  chemists  who  disagree, 
and  who  desire  to  find  the  cause  of  the  difficulty,  may  get 
together  and  make  an  analysis  each  in  the  presence  of  the 
other.  This  is  frequently  done,  especially  in  assaying. 
Many  times  it  is  not  necessary  to  go  as  far  as  this.  A 
talking  over  of  the  methods  of  procedure  will  usually 
locate  the  difficulty. 

With  regard  to  the  above  three  sources  of  discrepancy 
in  chemical  analyses,  it  will  be  observed  that  there  is  no 
serious  difficulty  in  finding  the  cause  of  the  discrepancy 
and  of  making  the  analyses  agree  by  finding  this  cause. 
This  is  not  the  case,  however,  with  the  method.  A  dis- 
crepancy in  the  results  due  to  a  difference  in  the  method 
used  is  one  that  no  amount  of  work  or  checking  up  of 
chemicals  or  interchange  of  samples  will  eliminate.  The 
discrepancy  is  inherent.  It  is  well  recognized  by  those 
who  are  familiar  with  chemical  work  that  a  number  of 
different  methods  may  be  made  use  of,  or  modifications 
may  be  introduced  into  a  single  method  by  different  chem- 
ists, which  will  vary  the  result  somewhat,  and  there  is  as 
yet  no  agreement,  at  least  in  this  country,  so  far  as  we 
know  between  chemists,  except  in  a  limited  degree  among 
agricultural  chemists,  as  to  what  method  shall  be  regarded 
as  standard  and  be  used  in  case  of  dispute.  As  long  as 
there  is  no  such  agreement  it  is  very  difficult  to  adjust 
these  discrepancies  due  to  method.  Each  chemist  claims 
that  the  method  he  uses  is  as  good,  or  perhaps  better, 
than  the  other,  and  that  the  results  he  obtains  are  the 
correct  ones.  It  is  obvious  that  no  amount  of  talk  or  dis- 
cussion will  bring  such  parties  together,  and  it  is  this 
state  of  affairs  that  has  led  us  to  the  idea  of  making  the 
method  a  part  of  the  specification.  This,  we  think,  will 
eliminate  the  fourth  cause  of  discrepancy  in  chemical 
analyses. 

There  is  still  a  third  reason  why  we  think  it  is  advan- 
tageous to  make  the  methods  a  part  of  the  specification — 
namely,  some  of  the  methods  which  we  use  have  not  yet 
been  put  in  print,  which  is  due  to  the  tact  that  we  are 
examining  commercial  products  which  have  not  previously 
been  much  worked  upon,  and  there  are  no  methods  among 
those  published  which  are  entirely  applicable.  We  have 
a  number  of  times  had  to  devise  methods  for  the  examina- 
tion of  a  new  product.     Parties  desiring  to  check  up  our 


work,  therefore,  cannot  look  to  any  of  the  books  or  pub- 
lished methods  for  information  as  to  how  these  products 
are  examined. 

It  will,  of  course,  be  understood  beforehand  that  there 
is  no  assumption  of  such  superior  knowledge  or  skill  on 
our  part  as  entitles  us  to  dictate  to  the  profession.  We 
are  trying  to  meet  the  difficulties  which  arise  in  our  work 
in  the  best  way  we  know  how,  and  for  this  purpose  make 
the  method  a  part  of  the  specification,  and  use  such  meth- 
ods as  in  our  judgment  are  best  and  most  applicable  to 
the  work.  It  is  well  recognized  by  all  chemists  that  there 
may  be  some  methods  better  than  others,  but  that  the  best 
methods  are  many  times  so  long  and  laborious  that  they 
are  inapplicable  to  such  work  as  may  be  in  hand.  It  may 
happen,  therefore,  that  a  method  will  be  used  that  is  not 
absolutely  the  best  so  lar  as  extreme  accuracy  is  con- 
cerned, but  is  near  enough  to  accuracy  for  the  purpose  in 
hand,  and  has  the  additional  advantage  of  being  more 
rapid. 

This  use  of  methods  not  characterized  by  the  highest 
possible  degree  of  accuracy  can  introduce  no  difficulty, 
since  by  the  plan  which  we  pursue  of  making  the  method 
a  part  of  the  specification,  we  only  require  in  the  specifica- 
tion that  the  constituent  in  question  shall  conform  to  the 
limits  shown  by  the  method  given.  For  example,  suppose 
that  the  most  accurate  method  known  shows  that  a  piece  of 
steel  contains  0.51  per  cent,  manganese,  and  that  the 
method  which  we  use  shows  this  same  piece  of  steel  to 
contain  0.50  per  cent,  manganese.  Here  is  an  error  of 
o.oi  per  cent,  of  manganese,  which  proportionally  would 
pervade  all  determinations  of  manganese  made  by  our 
method.  But  our  limitations  are  based  on  the  determina- 
tions made  by  our  method,  and  therefore,  although  this 
method  might  give  results  above  or  below  the  actual  truth, 
it  introduces  no  hardship. 

It  is,  of  course,  essential  that  the  method  we  employ 
shall  be  reliable  and  uniform  in  its  indications — that  is  to 
say,  a  number  of  different  analyses  made  of  the  same 
sample  by  this  method  must  agree  with  each  other  within 
reasonable  limits  of  error,  or  the  method  is  worthless  ; 
and  it  will,  of  course,  be  our  duty  to  take  care  that  this 
point  is  covered  in  the  methods  given. 

Among  the  advantages  which  we  anticipate  will  result 
from  giving  publicity  to  the  chemical  methods  which  we 
use  is  the  criticism  of  these  methods,  which  will  come  as 
the  necessary  resultant  of  their  publicity.  Recognizing  as 
we  do  that  there  is  more  or  less  uncertainty  in  all  chemi- 
cal methods,  it  is  our  sincere  hope  that  sufficient  criticism 
will  be  put  upon  the  methods  as  they  are  put  forth  from 
time  to  time  to  check  up  any  errors  or  flaws  in  them. 
The  fact  that  a  method  is  made  a  part  of  the  specification 
and  put  in  print  should  not  in  any  sense  prevent  criticism 
of  the  method.  .\  demonstrated  error  in  the  pnelhod  will 
be  accepted  and  recognized  at  once  and  modifications 
introduced.  It  is  clear  that  such  criticism  on  the  part  of 
other  chemists,  and  modifications  of  methods  which  they 
may  suggest,  or  which  may  come  as  the  result  of  our  own 
sludy,  will  have  a  tendency  to  develop  chemical  methods 
for  the  examination  of  commercial  products  which  sooner 
or  later  can  fairly  be  regarded  as  standard,  and  while  we 
do  not  at  all  attempt  to  assume  that  such  methods  as  we 
may  put  forth  can  now  be  regarded  as  standard  in  any  other 
sense  than  as  applying  to  the  materials  purchased  under 
specifications  of  the  Pennsylvania  Railroad,  it  is  our  sin- 
cere hope  that  sufficient  study  and  criticism  will  be  put 
upon  these  methods  as  they  appear  from  time  to  time  by 
other  chemists,  so  that  sooner  or  later,  and  after  a  proper 
period  of  development,  the  profession  will  be  willing  to 
accept  them  as  standard  methods. 

(to  be  continued.) 


COMPOUND  LOCOMOTIVES  IN  THE  WORLD. 


At  the  session  of  the  International  Railroad  Congress 
in  Paris,  in  1889,  the  Compound  Locomotive  was  one  of 
the  questions  submitted  for  discussion  and  report  at  the 
meeting  of  the  Congress  to  be  held  at  St.  Petersburg  dur- 
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injj  the  current  year.  The  reporters  to  whom  this  question 
was  assigned  were  MM.  L.  Parent,  Chief  Engineer  ot  Mo- 
tive I'ower  of  the  French  .State  Railroads,  and  Concanar- 
gues.  Chief  Assistant  Kngineer  of  Motive  Power  of  the 
Paris,  Lyons  &  Mediterranean  Railroad. 

These  gentlemen  have  prepared  an  elaborate  and  inter- 
esting report,  in  which  they  have  given  a  condensed  ac- 
count of  the  various  types  of  compound  locomotives  thus 
far  brought  into  use,  and  of  the  experience  had  with  them 
in  service.  The  general  tenor  of  tne  report  is  well  ex- 
pressed in  its  closing  paragraphs,  which  we  give  below  : 

CONCLUSION. 

The  advantages  of  the  compound  type  are  not  yet  proved 
to  the  satisfaction  of  all  railroad  engineers.  Its  partisans 
are  indeed  more  numerous  than  the  opponents,  and  the  ap- 
plications, as  we  have  seen,  have  increased  from  680  to 
1,858  in  less  than  three  years.  These  figures  may  be 
analyzed  as  follows  :  Two-cylinder  locomotives  have  in- 
creased from  522  to  1,371  ;  three-cylinder  from  99  to  108  ; 
four-cylinder  from  59  to  379.  This  very  great  increase  is 
certainly  due  in  great  part  to  the  general  increase  of  press- 
ure carried  in  locomotive  boilers,  which  requires  either 
double  expansion  or  better  valve  motions  to  utilize  it. 
The  majority  in  favor  ot  the  two-cylinder  type  remains 
strong,  but  in  proportion  the  four-cylinder  type  has  made 
the  greatest  progress,  thanks  to  the  very  considerable  aid 
furnished  by  America,  which  up  to  1889  had  paid  little  at- 
tention to  this  question,  but  reports  already  123  in  the 
figures  above.  The  American  engines  with  four  cylinders 
are  almost  all  of  the  type  with  the  cylinders  side  by  side, 
first  proposed  in  P'rance  in  1882,  but  actually  perfected 
and  brought  out  in  1890  in  the  name  ot  the  Vauclain  type. 

The  result  obtained  from  trials  of  long  continuance 
which  are  still  too  few,  but  which  have  been  made  care- 
fully by  different  companies  between  simple  and  double- 
expansion  locomotives  differing  only  in  the  application  of 
the  compound  principle,  is  that  the  double-expansion  en- 
gine shows  an  economy  in  fuel  of  8  per  cent,  at  the  least, 
when  the  pressure  of  steam  is  125  lbs.  only,  without  any 
considerable  increase   in   the  expenses  of  lubrication   or 
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maintenance,  at  least  when  two  cylinders  only  are  used. 
This  economy  of  fuel  certainly  increases  with  the  increase 
in  boiler  pressure. 

Our  conclusion  will  not  differ  from  that  of  the  report 
presented  to  the  third  session. 

"  If  in  countries  where  coal  is  cheap,  it  is  not  of  ad- 
vantage to  change  ordinary  locomotives  into  compound 
locomotives  nor  perhaps  to  build  new  compound  locomo- 
ti%'es  at  a  moderate  pressure,  it  is  certainly  of  advantage 
in  countries  where  fuel  is  dear  to  build  new  engines  at 
high  pressure  on  the  compound  principle,  and  even  to 
change  to  compound  the  existing  locomotives  when  the 
boilers  are  in  condition  to  carry  a  high  pressure." 

The  new  discussion  to  which  the  examination  ot  the 
compound  question  will  give  rise  will  probably  permit  us 
to  decide,  moreover,  if  it  is  preferable  to  use  two,  three, 


or  four  cylinders  ;  if  it  is  best  to  make  use  of  automatic 

starling  apparatus  or  not  ;  and  finally,  if  we  approve  of 
four-cylinder  engines,  what  is  the  best  arrangement  of  the 
cylinders  to  recommend. 

We  do  not  think  that  the  question  of  the  use  of  the 
triple-expansion  locomotive  can  be  usefully  or  advan- 
tageously taken  up  at  this  meeting. 


CROSSINGS  OF  GREAT  RIVERS. 


A   CONTRIBUTION   TO    RAILROAD   LOCATION. 


By  a.  Zdziarski,   C.E. 


(Copyright,  1892,  by  M.  N.  Forney.) 


{Continued  from  page  364.) 


DETERMINATION  OF  CROSS-SECTIONAL   AREA. 

The  methods  applied  for  the  determination  of  the  cross- 
sectional  area  and  of  the  average  velocity  in  a  vertical 
vary  according  to  the  width  of  the  river. 

\Vhen  the  river  is  not  very  large— 200  to  300  ft.  in  width 
— then  a  dduble  cable  or  steel  wire  can  be  thrown  across, 
and  the  observer,  traveling  along  this  cable  or  wire,  can 
measure  the  depth  of  the  water  and  its  velocity  at  equally 
distant  points  (as  shown  by  the  cable  or  wire). 

When  the  river  is  larger,  say  from  300  to  1,000  ft.  in  width, 
then  the  cable  or  wire  can  be  still  applied,  but  it  should 
be  supported  by  small  boats  held  by  means  of  anchors 
200-300  ft.  apart. 

When  the  width  of  the  river  is  more  than  1,000  ft.,  then 
no  cable  or  wire  can  be  thrown  across  it,  and  the  ob- 
server is  obliged  to  travel  in  a  boat  across  the  river,  fol- 
lowing the  line  of  cross-section  laid  down  on  the  shores 
by  means  of  posts,  and  to  stop  at  some  points  by  means 
of  anchors.  His  position  is  then  determined  by  means  of 
some  angle-measuring  instrument. 

Of  course,  it  is  very  important  for  the  facility  of  com- 
putations, that  the  measurements  of  depth  and  velocity  be 
taken  at  equal  intervals.  It  can  be  easily  arranged  so 
that  the  observer  will  travel  in  the  cross-section  line  A  B, 
fig.  3.  and  stop  in  the  points  a,  b,  c,  d  .  .  .  .  at  the  cross- 
ing of  some  previously  fixed  direction  line.  For  this  pur- 
pose it  is  enough  to  draw  on  the  shore  a  base  ,/  O,  say 
perpendicular  to  the  cross-section  A  B,  and  in  the  point 
O  fix  the  theodolite  or  the  surveyor's  table.  Then  the 
points  a,  b,  c,  d  .  .  .  .  being  designed  on  the  topographic 
plan  of  the  river  at  equal  distances,  it  is  not  difficult  to  fix 
their  positions  by  means  of  the  surveyor's  instruments,  or 

by  computing  the  angles  a   O  A,  b  0  A,  c  o  A 

This  method  requires  two  observers  at  once,  one  in  the 
boat,  the  other  at  the  point  O.  But  the  task  of  this  second 
observer  can  be  facilitated  by  driving  posts  on  the  shore, 
at  the  points  a  ,  b' ,  c'  .  .  .  .  in  the  direction  of  the  lines 

O  a,  O  b,  O  c and  then  putting  a  large  post  in 

the  place  of  the  instrument  O.  The  required  points  a,  b,  c, 
....  will  be  then  fixed  as  the  cross  points  of  the  line 
A  A'  and  of  the  directions  C  a  ,  O  b' ,  O  c' 

The  measuring  of  the  depth  and  velocity  should  be  per- 
formed in  calm  weather,  and  the  best  vessel  for  that 
purpose  is  a  kind  of  raft,  a  platform  built  on  two  boats 
10  to  14  ft.  apart,  and  retained  by  means  of  two  anchors. 

The  measurement  of  depth  is  made  by  means  of  a  wooden 
post  for  small  depths,  or  by  means  of  a  leaden  weight  or 
log  hung  on  a  cable  or  wire. 

For  the  measurement  of  velocity  of  water  for  depth 
under  15  ft.,  the  best  instrument  is  the  hydrometric  ap- 
paratus^^ of  Woltmann,  Baumgarten,  or  Amsler  on  an  iron 
tubular  rod  ;  for  depths  more  than  i,  ft.,  the  Amsler  ap- 
paratus with  electric  signals,  steel  wire,  or  winch  and 
special  hoisting  apparatus  should  be  applied.  In  the  latter 
case  the  apparatus  is  sunk  on  a  wire  by  means  ot  a  winch 
placed  in  the  center  of  the  platform.     Of  course  it  should 


•  Moulinet. 


402 


THE     RAILROAD     AND 


'[September,  1S92. 


be  sunk  from  the  upper  side  ol  the  platform.     A  sketch 
of  the  apparatus  is  shown  in  fig.  4. 

The  boats  are  kept  in  their  place  by  means  of  two  or 
four  anchors,  as  may  be  found  necessary. 

The  form  of  the  platform  can  be  varied  as  it  may  be 
found  convenient.  One  form  is  to  be  seen  in  the  accom- 
panying sketch,  which  is  drawn  from  a  photograph,  show- 
ing the  observations  made  on  the  Irtish  River. 

The  measurements  of  velocity  in  one  cross-section  of  the 
river  should  be  performed  at  such  intervals  of  time  that 
the  water  level  and  generally  the  state  of  the  river  do  not 
vary  sensibly  ;  consequently  the  work  should  be  finished 
in  one  day — say,  from  10  to  15  hours. 

Now,  as  in  a  day  of  10  to  15  hours  it  is  difficult  to  make 
more  than  15  to  18  complete  measurements  in  a  large  river 
without  the  cable,  and  no  more  than  30 
to  40  measurements  with  the  cable  ;  there- 
fore, in  the  case  of  great  rivers,  1,000  to 
1,500  ft.  wide,  it  is  enough  to  make  the 
measurements  at  intervals  of  100  to  200  ft., 
and  in  small  rivers  at  50  to  100  ft. 

THE    DETERMINATION   OF   AVERAGE  VE- 
LOCITY   IN    A   VERTICAL. 

In  order  to  get  the  approximate  aver- 
age velocity  of  water  in  a  vertical,  it  is 
sufficient  to  measure  the  velocity  at  a  point 
of  that  vertical,  distant  from  the  water- 
level  0.6,  or  exactly  0.577,  of  the  total  depth 
of  water  or  total  length  of  the  vertical. 
Professor  Beleloubski  applied  this  method 
when  determining  the  discharge  of  the 
Dnieper  River  for  the  design  of  the  Eka- 
terinoslav  bridge. 

In  order  to  get  a  more  exact  value  of  the 
average  velocity  in  a  vertical,  the  best 
method   is    the    following  :    Measure   the 


We  will  develop  the  above  formula  (i)  for  each  of  these 
cases,  and  deduce  the  final  formula  for  the  average  ve- 
locity. 

In  the  first  case,  when  the  total  depth  ^  =  3  to  4  ft.,  the 
velocities  are  measured  at  depths  equal  to  J,  |,  f  of  that 
depth— viz.,  ^z,  -!,=,  f^r— if  that  depth  is  4  ft.,  the  partial 
depths  will  be  i,  2,  and  3  ft. — and  the  formula  (i)  being 
applied  here  gives 


"^x 

=  A  +iBz  -f 

1    r"^2 

TiT  ^- 

^^ 

=  A  +  \£z  + 

i  Cz' 

V, 

=  A  +iBz  + 

'■>   Cz\ 

Resolving  these  equations,  we  can  get  the  values  of  the 
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velocity  at  three  points  of  the  vertical  ;  near  the  water- 
level,  at  the  middle  of  the  depth,  and  near  the  bottom,  and 
from  these  three  measured  quantities  calculate  the  average 
velocity,  supposing  that  the  velocities  in  a  vertical  change 
as  the  co-ordinates  of  the  curve  defined  by  the  equation 

V  =  A  +  B  z  +  Cz\  (I) 

in  which  the  water-level  is  the  axis  of  abscissa;  and  the 
vertical  the  axis  of  ordinates.  The  average  velocity 
■z/,„  will  be  equal  to  the  area  of  the  curve — i.e.,  between 
the  curve  and  axis  of  co-ordinates — divided  by  the  total 
depth  or  length  of  the  vertical. 

Mr.  Gnousin,  a  Russian  civil  engineer,  who  has  per- 
formed many  hydrographic  and  hydrometric  surveys  of 
rivers  in  Russia,  in  an  article  about  the  determination  of 
velocities  and  discharges,  advises  for  the  sake  of  con- 
venience that  the  three  measured  velocities  be  taken  at 
the  following  depths  expressed  in  fractions  of  the  total 
depth. 


Total  Depth  in  Feet 


2  to  4 

4  to  10 

10  and  more 


Three  Depths   fko.m  the  Water-level  in 
Fractions  of  Total  Depth. 


IL 


III. 


coefficients  A,  B,  C,  or  better  the  values  of  A,  B  s,  C z" — 
viz., 

A  =  zv,  +  V,  —  3;/, 

i  2  2 

Bz  =  1  {?,v^  —  Sv,  —  3  z/jj 
Cz'  =  8  (V,  —  2  2/,  -f  vX 

Therefore  the  average  velocity  will  be 


•/'<• 


I  +  Bs  +  Cz")di 


=  A  +  ^Bz  +  l  Cz\ 
or  putting  here  the  values  o(  A,  B  z  and  C  z",  finally 

_  2  (Wj  +  V,)  —  Z/j, 

3 

For  the  second  case,  when  the  total  depth  z  is  equal  to  4 
to  10  ft.,  and  the  velocities  are  measured  at  the  partial 
depths  ;.z,  ^z,  and  ^z,  by  means  of  the  same  calculations 
as  above,  we  get  the  formula 

^"' 8 

For  the  third  case,  when  the  total  depth  z  is  more  than 
10  ft.,  and  the  partial  depths  are  y\,5,  iz,  and  -/^j,  we  get 
the  formula 
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In  order  to  verify  the  availability  of  the  above  supposi- 
tion, it  is  advisable  to  measure  in  a  few  verticals  the  ve- 
locity at  many  points  separated  by  small  intervals,  and 
from  this  immediate  measurement  calculate  the  average 
velocity. 

The  average  velocity  in  a  vertical  can  be  also  deter- 
mined by  the  method  of  Treviranus,  which  consists  in 


f^:. 


-=-:2- 


For  that  purpose  a  pond  or  a  small  lake  should  be 
chosen  ;  from  one  shore  to  the  other  two  parallel  leading 
ropes  should  be  drawn,  and  between  them  a  boat  placed 
with  the  observer,  as  shown  in  fig.  6.  The  boat  is  to  be 
put  in  motion  by  means  of  two  ropes  attached  to  ihe  bow 
and  to  the  stern.  The  hydrometric  apparatus  should  be 
immersed  from  the  front  end  of  the  boat,  and  as  far  as 
possible  from  it  ;  the  observer  notes  the  time  of  motion 
and  the  number  of  revolutions  (reading  the  quadrant  with- 
out using  the  electric  signal).  The  distance  travelled  over 
by  the  boat  is  measured  by  means  of  marks  made  on  the 
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slowly  sinking  the  hydrometric  apparatus  from  the  water- 
level  to  the  bottom  or  inversely  lallowing  three  seconds  or 
more  for  each  foot  of  depth),  and  calculating  the  velocity 
corresponding  to  the  total  number  of  revolutions  divided 
by  the  depth. 

THE   MEASUREMENT   OF   VELOCITIES. 

As  above  said,  the  most  suitable  apparatus  for  measur- 
ing the  velocities  of  current  at  different  depths  are  the 
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hydrometric  apparatus — Moiilinct,  Fli'igcl — of  Woltmann, 
or  of  Baumgarten,  or  of  Amsler,  the  last  with  electric 
signal  (bell)  and  winch  for  great  depths. 

In  the  portions  of  the  cross-section  where  the  velocity 
is  very  small  floats  can  be  used. 

Applying  the  above  hydrometric  apparatus,  the  velocity 
of  current  is  calculated  by  the  well-known  formula 
V  =:  a  ■'r  b  n, 

where  n  is  the  number  of  revolutions  in  a  second,  and 
a  and  b  the  constant  coefficients  to  be  determined  from 
experiments  in  stagnant  water. 


leading  ropes  (.-7  vi'  B  B)  orhy  means  of  posts  (a  a'  and 
b  b')  placed  on  the  shores  and  giving  two  directions  per- 
pendicular to  the  line  of  motion  of  the  boat.  It  is  enough 
that  the  path  of  the  boat  be  100  to  150  ft. 

The  velocity  given  to  the  boat  by  means  of  a  rope  and 
men,  moving  in  a  direction  perpendicular  to  the  shore, 
can  be  varied  from  \  ft.  to  4  ft.  in  a  second  ;  however,  it 
would  be  desirable  to  reach  a  still  greater  velocity,  say, 
5  to  6  ft.  In  order  to  calculate  duly  and  with  sufficient 
accuracy  the  coefficients  a  and  b,  it  is  necessary  to  make 
from  25  to  50  observations  with  different  speeds  of  the 
boat. 

If  we  designate  by  s  the  path  traveled  by  the  boat,  by  t 

the  time  required,  and  by  iVthe  total  number  of  revolu- ' 

J.  TV' 

tions,  then  the  fractions      and  -  -   will  give  us  the  velocity 

of  motion  v,  and  the  number  of  revolutions  in  a  second — 
viz., 

.f  N 

-^=v.        j  =  n. 

and  from  the  series  of  these  quantities,  by  means  of  the 
method  of  least  squares,  the  coefficients  a  and  b  will  be 
calculated  by  the  formuki: 

III  "^nv  —  'ZnZv 
~  ~m  2  n-  —  (S  «)" 

_  2  v  —  *  2  « 
'  ~  m         ' 

where  m  is  the  number  of  observations  made  in  stagnant 
water  and  i.  the  ordinary  sign  of  summing  up. 

In  calculating  these  coefficients  in  feet,  it  is  quite  suffi- 
cient to  calculate  the  coefficient  a  with  one  or  two  deci- 
mals, and  the  coefficient  b  with  two  or  three  decimals. 

The  observations  of  thy  velocity  of  the  current,  made  by 
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means  of  the  hydrometric  apparatus  with  electric  signal, 
consist  in  noting  the  time  corresponding  to  every  100  revo- 
lutions, marked  by  the  sounding  of  the  electric  bell.  Each 
of  such  observations  should  last  from  two  to  three  minutes, 
in  order  to  include  the  period  ot  fluctuations  of  the  velocity 
of  the  current,  which  in  great  rivers  is  generally  equal  to 
that  interval  of  time — two  to  three  minutes. 


THE   MEAN   VELOCITY  OF   A   CROSS-SECTION  CORRESPOND- 
ING  TO   THE   HIGHEST  WATER-LEVEL. 

Having  thus  determined  the  maximum  discharge,  corre- 
sponding to  the  highest  water-level  in  a  cross-section  of 
the  river,  it  is  very  easy  to  find  the  mean  velocity  of  the 
whole  cross-section,  by  dividing  this  discharge  by  the 
whole  area  of  this  cross-section. 

The  knowledge  of  that  mean  velocity  is  especially  needed 


Having  such  an  accurate  plan  of  the  river,  it  is  now 
possible  to  define  exactly  the  site  of  the  crossing — viz.,  the 
axis  of  the  designed  bridge,  according  to  the  above-men- 
tioned rules  as  follows  : 

1.  The  axis  of  the  bridge  should  be  as  nearly  as  possi- 
ble perpendicular  to  the  direction  of  the  high-water  cur- 
rent. 

2.  The  direction  of  the  high-water  current  should,  if 
possible,  coincide  with  the  low-water  current  ;  and  when 
this  condition  cannot  be  satisfied,  the  center  of  the  clear 
span  should  coincide  with  the  chief  current  of  the  high- 
water,  and  the  low-water  current  should  pass  in  the 
middle  of  one  of  the  spans. 

CRGSS-SECTIGN  OF  THE  RIVER-BED   AND   SHORES. 

A  profile  of  the  cross-section  along  the  line  of  crossing 
— the  axis  of  the   bridge — should   be   taken    by  means  of 
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BORING    IN   THE    BED   OF   THE    IRTISH    RIVER    IN    SIBERIA. 


for  the  reason  that,  according  to  Weissbach,  it  is  approxi- 
mately equal  to  the  maximum  velocity  on  the  bottom,  the 
knowledge  of  which  is  necessary  for  stating  the  conditions 
of  the  washing  out  or  sweeping  of  the  river-bed. 

TOPOGRAPHIC   PLAN    OF    THE    PART    OF    THE   RIVER   AND 
ITS    INUNDATION  OR   FLOOD   LIMITS. 

At  least  a  mile  above  and  a  mile  below  the  point  of  the 
river  crossing,  and  in  addition  at  the  normal  portion  of 
river  chosen  tor  the  determining  of  discharge,  the  limits  of 
floods  should  be  accurately  topographically  leveled  on  a 
scale  of  :,7,T-„o  or  ^-^j^),—^.  The  plan  should  show  the  river 
shores  at  the  lowest  level  of  water,  the  limits  of  inunda- 
tion ;  in  the  plan  of  the  river  channel  the  lines  of  equal 
depths  and  the  direction  of  the  current,  and  in  the  limits 
of  inundations  the  horizontal  lines  and  the  direction  of  the 
general  current  and  of  particular  currents,  in  secondary 
channels  if  there  are  any,  during  the  highest  flood. 

The  surveying  can  be  performed  by  means  of  the  sur- 
veyor's table  or  theodolite,  and  when  the  width  of  the  river 
is  very  great,  the  shores  may  be  connected  by  means  of 
triangulation,  which  should  be  the  base  for  the  surveying 
of  the  shores. 

The  mode  of  determining  the  direction  of  the  currents 
was  described  in  the  chapter  on  the  selection  of  cross- 
sections. 


soundings  of  the  river-bed  and  leveling  the  shores.  This 
profile  should  contain  all  the  levels  of  water — the  lowest, 
the  highest,  and  the  levels  of  spring  and  autumn  ice  run- 
ning. 

The  same  profile  should  show  the  kind  of  soil  of  the  bed, 
and  especially  the  depth  at  which  the  solid  ground  — rock, 
solid  clay,  etc.— is  to  be  found.  This  information  should 
be  got  by  means  of  borings  made  on  the  shores  and  in 
the  river-bed  to  the  depth  where  the  solid  ground  is 
found,  and  generally  no  more  than  75  or  100  ft.  below  the 
low-water  level.  The  borings  should  be  made  in  the  spots 
where  the  piers  are  expected  to  be,  and  generally  at  in- 
tervals of  300  to  500  ft.  For  these  borings  it  is  advisable 
to  use  a  small  portable  drilling  apparatus,  making  holes 
from  1}  in.  to  2i  in.  in  diameter.  Most  excellent  apparatus 
of  this  kind  are  made  by  VVoislav  in  St.  Petersburg,  and 
by  the  F.  C.  Austin  Manufacturing  Company  in  Chicago. 

The  illustration  given  is  from  a  photograph  of  a  party 
engaged  in  making  borings  in  the  bed  of  the  Irtish  River 
in  Siberia  at  the  point  chosen  for  the  crossing  of  the  Sibe- 
rian Railroad. 

Analogous  profiles  should  be  made  of  the  normal  por- 
tions of  the  river  selected  for  the  determination  of  dis- 
charge ;  but  it  will  not  be  necessary  to  make  borings  at 
those  points. 

(to   be   CONTINUED.) 


Vol.  LXVI,  Ko. 


ENGINEERING    JOURNAL. 


40s 


BUILDING  AN  UNDERGROUND  RAILROAD. 

The  Glasgow  Central  Railro.ie!  is  a  city  lino,  chiefly 
iiiulerground,  wiiicli  is  now  under  construction  through 
the  city  of  (".lasgow,  in  Scotland,  froni  tlie  Dalmarnock 
Viaduct,  on  the  Caledonian  Railroad,  to  a  double  terminus 


consists  in  taking  up  the  roadway  and  substituting  timber- 
ing to  carry  the  traffic  ;  such  timl)ering  being  supported 
by  the  piles  already  driven.  Tunneling  then  proceeds  be- 
neath the  timbered  street,  and  were  it  not  for  the  man- 
holes here  and  there,  through  which  soil  is  being  brought 
up  or  material  lowSred  down,  few  persons  would  be  aware 


Tio,  3.— TTUK8v»a3»  Sbctioh  of  Covebm)  Way  for  Cxktral  Station.  Teokoatb  Section 


Pio.  4.— ly^NorrcDiNAL  Section  or  Covbked  Wat  ron  Obktilal  Station. 


Jio.  5.— TRAN3VERSB  Section  of  CovERKn 
Wat  No    > 


Flo.  6. — Transveiuib  Section  of  Covered  Watn 

No3.    \    AND   3,    WITH   AND    WITHODT   INVERT. 


Flo,  7.-^Tkansvrr8e  Srction  of  Covered  Wat 

So.  S,   WITH    AND   WIIHDDT   IlVTKRT. 


THE   GLASGOW   CENTRAL    RAILWAY    TUNNEL,    GLASGOW,    SCOTLANU. 


at  Maryhill  and  Dawsholm,  on  the  opposite  side  of  the 
city.  The  total  length  is  6'+'  miles,  of  which  about  53^ 
miles  are  in  tunnel,  the  rest  in  open  cutting. 


TsANHTEBsa  Sbotion  of  Cotsred  Wat  Ko.  7,  BaxooBTtni  Sbction: 

r  Trie  sec'ions  adop  ed  fur  ihe  tunnel  vaiy 
considerably,  according  to  the  depth  below 
the  surface.  At  some  points  an  ordinary  cyl- 
indrical arch  IS  used  ;  at  others  a  flatter 
arch,  and  at  others  again  the  line  is  so  near 
the  surface  that  the  street  is  supported  by 
girders.  The  accompanying  drawings,  for 
which  we  are  indebted  to  Industries,  show 
sections  of  the  tunnel  at  different  points. 
Figs.  2,  3  and  8  are  taken  at  points  where 
there  are  stations,  and  the  tunnel  is  widened 
out  to  take  in  the  platforms. 

The  method  adopted  for  working  under  the 
streets   of   the  city  where  the  tunnel  passes 
seems  to  be  a  very  good    one.     Rows  of  piles 
are  first  driven  on  either  side  by  an  overhead 
traveler,  spanning  the  entire  roadway  and  per- 
mitting vehicular  traffic  to  pass  beneath  it.     The  platform 
of  the  traveler  carries  pile  drivers,  boilers,  etc.,  and  pil- 
ing is  performed  on  either  side.     The  legs  of  the  traveler 
are  carried  on  rails,  and  when  one  lengtli  of  the  street  is 
finished  the  traveler  is  moved  on.     The  next  operation 


of  the  work  carried  on  only  some  few  inches  beneath  their 
feet.  The  ordinary  operations  of  tunneling  are  carried 
out  as  follows  :  In  advance  a  gang  of  men  are  excavating 
by  hand,  the  side  walls  are  built  up  to  follow,  and  the 
arching  on  timber  centring  completes  the  work.  The 
timbering  forming  the  street  is  then  removed,  and  the 
vacant  spaces  made  up  to  street  level.  In  this  manner 
length  by  length  of  the  work  is  rapidly  proceeding  with- 
out any  hindrance  whatever  to  the  ordinary  vehicular 
traffic. 

As  in  all  city  structures  of  this  kind,  the  greatest  diffi- 
culties are  found  in  crossing  the  sewers  which  are  inter- 
sected by  the  tunnel.  Some  of  these  are  of  large  size,  and 
are  important  factors  in  the  drainage  of  the  ci':y.  The 
general  plan  adopted  has  been  to  carry  the  sewers  under 
the  tunnel,  providing  ample  accommodation  for  an  in- 
crease in  size  should  it  be  required  hereafter.  At  several 
points  also  careful  work  was  needed  to  avoid  injury  to  the 
foundations  of  buildings. 


Flo    8.— TRA.NSVERSE  SeOTION  OF  COVERED   WaT  No.  6.  BrIDOETON  SbCTION 

Some  other  difficulties  were  met  with,  chiefly  owing  to 
the  fact  that  portions  of  the  tunnel  are  built  through  fine 
sand,  .inil  are  below  the  water  level  in  this  sand,  so  that 
much  care  was  required  in  excavating  and  lining.  But 
little_rock-work  has  been  required. 
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Figs  9,  10  and  1 1  shoiv  one  method  of  carrying  a  sewer 
over  the  tunnel,  which  was  adopted  at  one  street,  cross- 
ing. This  consisted,  as  will  be  seen  from  the  drawings, 
in  the  use  of  steel-plate  girders  resting  on  an  abutment  at 


has  continued  to  this  day,  for  M.  de  Louvrie  published  in 
iSgo-'"  a  new  formula  on  a  rational  basis,  of  fluid  action 
upon  ol)lique  surfaces,  which  agrees  very  closely  in  its  re- 
sulis   wi'h   those  of  the  Duchciiiiii   formula,  and  he  has 


STUEET  LEVEL 


FlfJS.   0   AND    10.  — Ski-TIONaL    \lK\l's   OF   Tli\-JKL    AT    DUMBAHTON    RoaD,   SBOWINO   CBOftSINfi   np   SeWER. 


Km.   1 1  —Transverse   Section    of   StEBLwoRR 
Carryino  Srwer  inoer  Dumbarton  Poad 


each  side,  the  girJcrs  coming  a  liitle  below  the  crown  of 
the  tunnel  arch.  A  floor  supported  by  these  girders  car- 
ries the  sewer,  which  is  thus  taken  across  the  top  of  the 
tunnel  without  any  break  in  its  continuity. 


PROGRESS  IN   FLYING  MACHINES, 


By  O.  Chanute,  C.E. 


iConthiueii /rom  f'n^e  372.) 

In  1863  Ivl.tieLouvrJe.a.  French  engineer  and  mathema- 
tician, proposed  the  apparatus  shown  in  tig.  43,  which  he 
called  an  "  aero=icaphe."  It  consisted  in  a  kite-like  surface, 
stiffened  by  light  cords  to  a  mast  above  and  to  the  car 
below,  and  capable  ot  acting  as  a  parachute,  as  well  as  of 
being  folded  like  the  wings  of  a  bird.     It  was  intended  to 


FjG.  43.— DE    LOUVRIE— 1863. 

progress  through  the  air  either  through  the  agency  of  a 
screw  driven  by  a  motor,  or  more  directly  by  the  reaction 
upon  the  air  ot  some  explosive  substance,  such  as  gunpow- 
der. It  was  submitted  to  the  French  Academy  of  Sci- 
ences, but  no  e.xperinients  were  made  on  a  practical  scale. 
This  proposal  was  itie  result  of  a  mathematical  investi- 
gation of  the  action  of  air  upon  aeroplanes  and  under  the 
wings  of  birds,  which  was  published  by  M.  de  Lou7>ru\ 
first  in  Les  A/ondcs  and  then  in  the  Acronaic/e,*  wherein 
he  showed  that  Navier  and  other  French  mathematicians 
had  grossly  overestimated  the  power  required  lor  flight. 
He  also  coniended  that  the  iorinulas  then  in  current  use 
for  calculating  ihe  reactions  of  air  upon  oblique  surfaces 
were  erroneous,  and  he  advanced  the  empirical  formula 
of  Duclumin.  hereinbefore  given,  as  agreeing  much  more 
closely  with  the  observed  facts.  These  writings  o(  M.  de 
Louvrie  were  sharply  attacked  by  other  aviators, f  who 
had  been  promoting  the  imitation  of  flapping  wings,  and 
who  denied  altogether  the  possibility  of  soaring  or  sailing 
flight  of  birds,  so  that  a  lively  controversy  ensued,  which 


*  L^A^ronnutt-,  SepTember.  Octob-  r  aiiH  Nov.  mber,  1868. 
t  Ibid.y  December,  186S  ;  Janu.ivy  and   February,  1869. 


also  written  an  article  on  the  "  Theory  of  .Sailing  Flight," 
which  is  to  appear  shortly. 

The  "  aeroscaphe"  was  practically  a  kite  without  string 
or  tail,  and  its  stability  would  probably  have  been  found 
deficient,  but  M.  de  Louvrie  tried  in  1866  some  experi- 
ments vviih  a  model  weighing  some  9  lbs.  and  exposing  a 
surface  of  about  1 1  sq.  ft  This  ran  upon  a  car  on  an  in- 
clined plane,  and  the  "  lift"  and  the  "  drift"  were  care- 
fully measured  by  means  of  dynamometers.  The  results 
of  these  e.\periments  demonstrated  the  fact  that  at  all 
velocities  and  for  all  angles  the  "  drift"  or  resistance  of  a 
plane  to  motion  is  to  the  "  lift"  or  supporting  pressure  as 
the  sine  of  the  angle  of  incidence  to  its  cosine  ;  as  indeed 
was  to  be  e-xpected  from  theoretical  considerations,  and  as 
had  been  laid  down  in  1809  by  Sir  George  Cayley,  in  the 
article  which  has  aiready  been  herein  quoted. 

As  the  sine  is  to  the  cosine,  as  the  tangent  of  the  angle 
M.  (/t' Zo;^7'?'/(' deduced  from  his  experiments  the  funda- 
mental formula  for  the  resistance  of  aeroplanes  to  be 

R  =    W  tang.  @, 
in   which /v  is  the   resistance  or  "  drift,"  ^J^  the  weight, 
and  (&i  the  angle  ot  incidence  ;  and  calling  L  the  "  lift" 
and  P'  the  normal  pressure,  at  that  angle  of  incidence,  we 
may  write  further  : 

R  =    W  tang.  @  =  P'    sin.  a 
L  =    IV  =  P  COS.  a, 

which  formulas  furnish  at  once  the  "  drift"  and  the  "  lift" 
when  either  the  normal  pressure  or  the  weight  is  known. 
In  1868  M.  de  Lon7/rie  Xook  out  a  second  French  patent 
for  an  aeroplane,  in  which  he  chiefly  described  the -method 
of  stretching  the  kite  sail  by  adjustable  radiating  arms. 
It  was  to  have  a  flat  diedral  angle  to  provide  stability  side- 
ways, and  was  to  be  driven  by  a  hot  air  engine,  but  no 
experiments  seem  to  have  been  made.  Since  then  he  is 
understood  to  have  abandoned  the  promotion  of  aero- 
planes, and  to  expect  more  favorable  results  from  his 
"  anthropornis,"  which  has  already  been  noticed  under 
the  head  ot  "  wings  and  parachutes." 

It  may  be  incidentally  here  mentioned  that  a  somewhat 
similar  proposal  lor  a  circular  kite  or  flat  parachute  was 
patented  in  the  United  States  by  Mr.  JVooton  in  1866.  It 
must  have  been  found,  if  experimented  with,  (|uite  defi- 
cient in  stable  eciuilibrium  ;  any  square,  round,  or  polygonal 
surface  being  quite  inferior  in  stability  to  the  comparative- 
ly long  and  narrow  wings  which  form  the  sustaining  aero- 
planes ot  the  birds 

While  it  seems  certain,  from  the  shape  and  arrangement 
of  the  apparatus  of  Carlingford,  Dii  Temple  and  De 
Lomirie,  that  Ihey  had  in  mind  the  possibility  of  soaring 
upon  the  wind  like  a  bird,  they  all  proposed  some  kind  of 
an  artificial  motor,  and  none  of  them  was  bold  enough, 

•  Rciiue  tie  VAeronnutiquf,  Vol.  3,  page  102. 
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in  the  face  of  existing  orejiKlice,  to  propose  to  trust  to  the 
wiml  alone  as  a  motive  power  I'his  was  reserved  for 
Count  /)' /'s/i-riui,  who  pul)lishe<l  in  1864  a  very  remark- 
able p.imphlet  ■  upon  the  evolutions  and  llight  o(  birds,  in 
which  he  gave  the  results  of  his  many  years  of  close  ob- 
servation, and  formulated  what  lie  considered  to  be  "  the 
seven  laws  of  llapping  llight  and  the  eight  laws  of  soaring 
llight."  lie  held  that  the  act  of  tiight  involved  the  pro- 
vidme  for  three  distinct  and  indispensable  re(|uiremcnts  — 
I.e.,  i(/ia7i7»ium,  ^itti/a/iit'  and  iiitpulsioit,  an  I  that  the 
latter  could  be  obtained  from  the  wind  whenever  il  blew 
strongly  enough.      He  says  in  his  pamphlet  : 

"Sailing  Might  laliors  under  the  disadvantage  that  it 
cannot  take  place  without  wind  ;  but,  on  the  other  hand, 
we  can  derive  from  the  wind,  when  it  blows,  an  unlimited 
power,  and  thus  dispense  with  any  artificial  motor.  In 
sailing  (or  soaringi  llight,  a  man  can  handle  an  apparatus 
to  i-arry  to  tons,  just  as  well  as  one  only  carrying  his  own 
weight.  Whoever  has  seen  large  birds  of  prey  sailing 
upon  the  wind,  knows  that  without  one  llap  of  their  wing^ 
they  direct  themselves  as  they  choose,  save  when  they 
want  to  go  dead  with  the  wind  or  dead  against  it,  on 
which  occasions  they  must  either  tack  or  sweep  in  cir- 
cles." 

He  patented  in  1864  the  apparatus  shown  in  fig.  44,  con- 
sis  ting  of  two  wings  hinged  to  a  frame  at  the  side  of  a  central 
car,  so  that  they  could  be  set  at  anydiedral  angle,  or  even 


Fig.  44.— D'ESTERN"0-iS64. 

flapped  should  a  motor  be  applied.  The  front  end  of  the 
frame  was  provided  with  trunnions  fitting  in  sockets  insert- 
ed in  the  car,  so  that  the  rear  end  of  the  wings  could  be 
raised  or  lowered,  thus  altering  the  angle  of  incidence, 
and  incidentally  moving  the  wings  forward  or  backward 
with  respect  to  the  car.  The  wings  themselves  were  to 
be  rigid  within  the  triangles  next  to  the  car,  and  made 
Hexible  in  the  rearward  portion,  where  the  curved  ribs  are 
shown,  which  latter  might  be  made  of  whalebone.  It  was 
claimed  that  these  wings  would  thus  he  capable  of  three 
movements,  corresponding  to  the  first  three  "  laws"  laid 
down  by  D' Esterno  :  i.  An  up-and-down  or  flapping 
action  ;  2.  A  forward  or  backward  inclination,  and  3.  A 
torsional  or  twisting  motion.  The  tail  was  connected  with 
the  car  with  a  universal  joint,  and  had  also  three  motions 
corresponding  to  the  next  three  laws — viz.  :  4.  An  up- 
and-down  oscillation  ;  5.  A  lateral  displacement  sideways, 
and  6.  Torsion.  The  car  was  provided  with  a  movable 
seat,  and  the  operator  could  either  sit  thereon,  and 
shift  his  weight  forward  and  back  or  sideways,  or  he 
might  stand  up  and  effect  the  same  object  by  swaying  his 
body  or  moving  about,  this  action  displacing  the  center  of 
gravity  of  the  apparatus,  and  corresponding  to  the  seventh 
law  of  (lapping  flight,  or  means  for  the  maintenance  ol 
equilibrium  ;  to  which  for  sailing  flight  D' Esterno  added 
still  an  eighth  requirement  or  "  law"  in  affirming  the  neces- 
sity for  an  initial  headway. 

He  indicates  in  his  book  that  an  apparatus  lor  one  man 
would  weigh,  with  the  operator,  approximately  330  lbs  , 
and  spread  an  equal  number  of  square  feet  of  horizontal 
surface.  215  sq.  ft.  of  which  would  be  in  the  two  wings, 
each  being  approximately  15^  ft.  long  by  7  ft.  wide,  and 
he  describes  in  his  patent,  mechanism  somewhat  crude, 
chiefly  consisting  of  ropes  and  drums,  for  producing  the 
various  motions  described. 

The  proposed  mode  of  actual  operation  is  not  described, 
but  it  must  have  been  nearly  identical  with  the  evolutions 
of  the  sparrow-hawk  in  the  excursion  which  has  been  de- 

*  "  Du  Vol  dcs-Oiseaux,''  D'Eblerno,  1864. 


scribed.  The  appar.itus  would  first  descend  in  order  to 
obtain  an  initial  velocity,  after  which,  having  a  speed  of 
its  own.  It  might  utilize  that  of  the  wind.  iJuring  this  de- 
scent the  lorc-and  aft  plane  of  the  wings  would  have  to 
point  below  the  horizon,  and  il  the  reader  will  refer  to  the 
various  attitudes  ol  the  sparrow-hawk  on  fig.  36,  he  will 
note  that  between  points  A  and  B  his  wings  were  scarcely 
open,  in  order  to  (liminish  the  "  drilt."  Once  the  speed 
gained,  the  apparatus  would  needs  alter  its  center  of 
gravity  in  oriltr  to  change  upward  the  angle  of  incidence 
and  to  come  on  a  nearly  level  keel.  If  it  went  dead  with 
the  wind,  its  relative  speed  would  have  to  be  great  enough 
to  furnish  sup|)ort  ;  if  going  dead  against  the  wind,  it 
would  lose  headway  but  gain  elevation  ;  and  it  might  tack 
on  a  quartering  wind  or  describe  a  series  ot  helical  orbits, 
like  those  of  the  birds.  If  ihe  latter  were  chosen,  the  ap- 
paratus would,  when  it  had  the  wind  in  Us  quarter,  be 
sailing  into  the  "  eye  of  Ihe  wind"  and  faster  than  it  blew, 
just  as  in  the  case  of  the  ice  boat  ;  while  it  would  proba- 
bly need  to  descend  a  little  on  the  part  of  the  circle  when 
It  was  going  with  the  wind,  and  would  be  enabled  to  rise 
materially  when,  upon  facing  the  wind,  the  force  of  the 
latter  was  added  to  its  own  initial  velocity.  Thus,  at 
every  turn  height  would  be  gained,  this  being  acquired 
when  going  against  the  wind  ;  and  height  once  obtained, 
the  apparatus  would  be  able  to  sail  in  any  direction  by 
descending. 

It  will  be  noted,  how-ever,  how  many  delicate  manccuvres 
are  requisite  to  accomplish  these  evolutions  :  to  alter  the 
angle  of  incidence,  the  direction,  the  speed,  and  to  main- 
tain the  e(|uilibrium  at  all  times.  The  bird  does  all  this 
by  instinct  ;  he  performs  the  exact  manocuver  required  ac- 
curately, at  exactly  the  right  time,  and  he  is  always  master 
of  his  apparatus  ;  but  the  man  would  be  at  a  terrible  dis- 
advantage, his  perceptions  and  his  operations  would  be 
too  slow,  and  a  single  false  movement  might  be  fatal. 

There  probably  would  have  been  many  mishaps  at  first 
with  Count  D' Es/criio' s  apparatus  had  it  been  experiment- 
ed, and  being  aware  ot  this  difficulty,  he  proposed  that  the 
experiments  should  be  conducted  over  water  sufficiently 
deep  to  break  the  fall,  the  appara'us  being  raised,  like  a 
kite,  by  a  cord  fastened  ashore,  which  the  operator  could 
hold  fast  or  abandon  at  will,  while  he  was  acquiring  the 
science  of  the  birds. 

At  that  time  (1864)  aviation  was  not  in  public  favor,  and 
the  very  existence  of  soaring  or  sailing  flight  of  birds  was 
strenuously  denied.  It  was  held  that  there  must  be  some 
small  movements  of  the  wings,  which  sustained  the  bird  in 
the  air,  and  which  the  observers  had  failed  to  detect,  and  it 

was  not  till  the  subse- 
quent observations  of 
Pinaud.  IVen/tam.  Basic, 
Peal,  Darwin,  Moitil- 
lard,  and  others  that  it 
was  admitted  that  a  bird 
might  sail  by  the  sole 
force  of  the  wind  without 
flapping. 

Count  D'  E  s  t  e  r  n  0'  s 
proposal  was  generally 
laughed  at  as  an  evidence 
of  mild  lunacy,  and 
whether  because  of  this 
reason  or  because  he  dis- 
trusted the  efficacy  ot  his 
own  mechanism,  he  did 
not  build  his  apparatus. 
This  is  the  more  to  be 
regretted  because,  being 
in  possession  of  an  ample  fortune,  he  might  have  irieil 
a  number  of  valuable  experiments  which,  if  they  did 
not  result  in  success  (as  they  probably  would  not),  might 
yet  have  greatly  advanced  the  fund  of  knowledge  upon 
this  intricate  subject.  Later  on,  when  aviation  grew  in 
favor,  and  he  was  urged  by  members  of  the  French 
Aeronautical  Society,  he  conferred  with  various  ingeni- 
ous mechanics,  and  in  1883  he  made  an  arrangement 
with  Vi.  Jobert  to  build  a  soaring  apparatus.  This  was 
well  under  way  when,  in  that  same  year,  Connl  V  Us  lento 
died  at  the  age  of  77.     The  apparatus  was  never  com- 


FiG.  45.-CLAUI)EL— 1864. 


4o8 


THE     RAILROAD    AND 


[September,  1892. 


pleted,  and,  such  as  it  is,  has  been  deposited  in  the  Ex- 
position Arronautique. 

A  singular  proposal  was  that  of  M.  Claiidel,  who 
patented  in  1864  the  apparatus  shown  in  hg.  45.  This 
consisted  of  two  aeroplanes,  one  at  the  front  and  one  back, 
propelled  by  two  wings,  lozenge-shaped,  and  rotated  upon 
pivots  at  each  apex.  If  they  were  made  flexible  the  resist- 
ance of  the  air  would  bend  these  wings  into  an  elongated 
screw,  and  some  propelling  effect  might  be  produced. 
They  were  to  be  driven  by  bevel  gears  set  in  motion  by  a 
steam  engine  in  the  car  ;  but  it  is  not  known  whether  any 
practical  experiments  were  ever  tried. 

In  1866  Mr.  F.  H.  Wenhain  patented  the  meritorious 
proposal  of  superposing  planes  or  surfaces  above  each 
other,  so  as  to  increase  the  supporting  area  without  in- 
creasing the  leverage.  These  were  to  be  "  kept  in  parallel 
planes  by  means  of  cords,  or  rods,  or  webs  of  woven  fab- 
ric. .  .  .  The  long  edges  of  the  surface,"  made  of  silk 
or  other  light  material,  to  be  placed  "  foremost  in  the 
direction  of  motion."  This  system  of  surfaces  being  ar- 
ranged above  a  "  suitable  structure  for  containing  the  mo- 
tive power."  If  manual  power  was  employed,  the  body  of 
the  operator  was  to  be  placed  in  a  horizontal  direction, 
and  "  the  arms  or  legs  to  work  a  slide  or  treadle  from 
which  the  connecting  cords  convey  a  reciprocating  motion 
to  oars  or  propellers,  which  are  hinged  above  the  back  of 
the  person  working  them." 

In  a  very  able  paper,  which  has  become  classical,  read 
at  the  first  meeting  of  the  Aeronautical  Society  of  Great 
Britain,  in  1866,  Mr.  Wenhain  gave  an  account  of  his  ob- 
servations, concluding  with  a  very  valuable  discussion  of 
the  problem  of  flight,  and  with  the  following  description 
of  his  experiments  : 

Having  remarked  how  thin  a  stratum  of  air  is  displaced  be- 
neath the  wings  of  a  bird  in  rapid  flight,  it  follows  that  in  order 
to  obtain  the  necessary  length  of  plane  for  supporting  heavy 
weights,  the  surfaces  may  be  superposed  or  placed  in  parallel 
rows,  with  an  interval  between  them.  A  dozen  pelicans  may 
fly,  one  above  the  other,  without  mutual  impediment,  as  if 
framed  together  ;  and  it  is  thus  shown  how  two  hundred  weight 
may  be  supported  in  a  transverse  distance  of  only  10  ft. 

In  order  to  test  this  idea,  si.\  bands  of  stiff  paper  3  ft. 
long  and  3  in.  wide  were  stretched  at  a  slight  upward  angle  in 
a  light  rectangular  frame,  with  an  interval  of  3  in.  between 
them,  the  arrangement  resembling  an  open  Venetian  blind. 
Wuen  this  was  held  against  a  breeze,  the  lifting  power  was  very 
great  ;  and  even  by  running  with  it  in  a  calm  it  required  much 
force  to  keep  it  down.  The  success  of  this  model  led  to  the 
construction  of  one  of  a  sufficient  size  to  carry  the  weight  of  a 
man.      Fig.  46  represents  the  arrangement,  being  an  end  eleva- 
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tion  ;  o  a  is  a  thin  plank  tapered  at  the  outer  ends,  and  at- 
tached at  the  base  to  a  triangle,  b,  made  of  similar  plank  for  the 
insertion  of  the  body.  The  boards  a  a  were  trussed  with  thin 
bands  of  iron  c  c,  and  at  the  ends  were  vertical  rods  d  d.  Be- 
tween these  were  stretched  five  bands  of  hoUand  15  in.  broad 
and  16  ft.  long,  the  total  length  of  the  web  being  80  ft.  (100  sq.  ft. 
of  surface).  Ttiis  was  taken  out  after  dark  into  a  wet  piece  of 
meadowland  one  November  evening,  during  a  strong  breeze, 
wherein  it  became  quite  unmanageable.  The  wind  acting  upon 
the  already  tightly  stretched  webs,  their  united  pull  caused  the 
central  boards  to  bend  considerably,  with  a  twisting,  vibratory 
motion.  During  a  lull,  the  head  and  shoulders  were  inserted 
in  the  triangle,  with  the  chest  resting  on  the  base  board.  A 
sudden  gust  caught  up  the  experimenter,  who  was  carried  some 
distance  from  the  ground,  and  the  affair,  falling  over  sideways, 
broke  up  the  right-hand  set  of  webs. 

In  all  new  machines  we  gain  experience  by  repeated  failures, 
which  frequently  form  the  stepping-stones  to  ultimate  success. 
The  rude  contrivance  just  described  (which  was  but  the  work  of 
a  few  hours)  had  taught,  first,  that  the  webs  or  aeroplanes  must 
not  be  distended  in  a  frame,  as  this  must  of  necessity  be  strong 
and  heavy  to  withstand  their  combined  tension  ;  second,  that 
the  planes  must  be  made  so  as  either  to  furl  or  fold  up  for  the 
sake  of  portability. 

In  order  to  meet  these  conditions,  the  following  arrangement 
was  afterward  tried  :  a  a,  fig.  47,  is  the  main  spar,  16  ft.  long, 


J  in.  thick  at  the  base,  and  tapered,  both  in  breadth  and  Ihick- 
ncss,  to  the  end  ;  to  this  spar  was  fastened  the  panels  i)  h,  hav- 
ing a  base  board  for  the  support  of  ihe  body.  Under  this,  and 
fastened  to  the  end  of  the  main  spar,  is  a  thin  steel  tie  band, 
e  e,  with  struts  starting  from  the  spar.  This  served  as  the 
foundation   of  the    superposed  aeroplanes,   and,    though   very 
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light,  was  found  to  be  exceedingly  strong  ;  for  when  the  ends 
of  the  spar  were  placed  upon  supports,  the  middle  bore  the 
weight  of  the  body  without  any  strain  or  deflection  ;  and  fur- 
ther, by  a  separation  at  the  base-board,  the  spars  could  be  fold- 
ed back  with  a  hinge  to  half  their  length.  Above  this  were  ar- 
ranged the  aeroplanes,  consisting  of  six  webs  of  thin  holland 
15  in.  broad  (giving  120  sq.  ft.  of  supporting  surface);  these 
were  kept  in  parallel  planes  by  vertical  divisions  2  ft.  wide  of  Ihe 
same  fabric,  so  that  when  distended  by  a  current  of  air,  each 
two  feet  of  web  pulled  in  opposition  to  its  neighbor  ;  and 
finally,  at  the  ends  (which  were  sewn  over  laths),  a  pull  due  to 
only  2  ft.  had  to  be  counteracted,  instead  of  the  strain  arising 
from  the  entire  length,  as  in  ihe  former  experiment.  The  end 
pull  was  sustained  by  vertical  rods,  sliding  through  loops  on  the 
transverse  ones  at  the  ends  of  the  webs,  the  whole  of  which 
could  fall  flat  on  the  spar  till  raised  and  distended  by  a  breeze. 
The  top  was  stretched  by  a  lath,  f,  and  the  system  kept  vertical 
by  slay-cords  taken  from  a  bowsprit  carried  out  in  front.  All 
the  front  edges  of  the  aeroplanes  were  stiffened  by  bands  of 
crinoline  steel.  This  series  was  for  ihe  supporting  arrange- 
menl,  being  equivalent  to  a  length  of  wing  of  96  ft.  Exterior 
to  this  two  propellers  were  to  be  attached,  turning  on  spindles 
just  above  the  back.  They  are  kept  drawn  up  by  a  light 
spring,  and  pulled  down  by  cords  or  chains  running  over  pul- 
leys in  the  panels  /<  b^  and  fastened  to  the  end  of  a  swiveling 
cross-yoke  sliding  on  the  base-board.  By  working  this  cross- 
piece  wiih  the  feet,  motion  will  be  communicated  to  the  pro- 
pellers, and  by  giving  a  longer  stroke  with  one  foot  than  the 
other,  a  greater  extent  of  motion  will  be  given  10  ihe  tor- 
responding  propeller,  thus  enabling  the  machine  to  turn,  just  as 
oars  are  worked  in  a  rowing  boat.  The  piopellers  act  on  the 
same  principle  as  the  winds  of  a  bird  or  bat  ;  iheir  ends  being 
made  of  fabric  stretched  by  elastic  ribs,  a  simple  waving  moiion 
up  and  down  will  give  a  strong  forward  impulse.  In  order  to 
start,  the  legs  are  lowered  beneath  the  base-board,  and  ihe  ex- 
perimenter must  run  against  the  wind. 

An  experiment  recently  made  with  this  apparatus  developed 
a  cause  of  failure.  The  angle  required  for  producing  the  requis- 
ite supporting  power  was  found  to  be  so  small  that  the  crino- 
line steel  would  not  keep  the  front  edges  in  tension.  Some  of 
them  were  borne  downward,  and  more  on  one  side  than  the 
other,  by  the  operation  of  the  wind,  and  this  also  produced  a 
strong  fluttering  motion  in  ihe  webs,  destroying  ihe  integrity  of 
their  plane  surfaces,  and  fatal  to  their  proper  action. 

Another  arrangement  has  since  been  constructed  having  laths 
sewn  in  both  edges  of  the  webs,  which  are  kept  permanently 
distended  by  cross  stretchers.  All  these  planes  are  hinged  to  a 
vertical  central  board,  so  as  to  fold  back  when  the  botiom  ties 
are  released,  but  the  system  is  much  heavier  than  the  former 
one,  and  no  experiments  of  any  consequence  have  yet  been 
tried  with  it. 

It  may  be  remarked  that  although  a  principle  is  here  de- 
fined, yet  considerable  difficulty  is  experienced  in  carrying  Ihe 
theory  into  practice.  When  the  wind  approaches  to  15  or  20 
miles  per  hour,  the  lilting  power  of  these  arrangements  is  all 
that  is  requisite,  and,  by  additional  planes,  can  be  increased  to 
any  extent  ;  but  the  capricious  nature  of  the  ground-currents  is 
a  perpetual  source  of  trouble. 
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II  Mr.  iVi-nham  tried  any  further  experiments  with  his 
appar.ilus.  he  has  not.  to  the  writer's  knowledj^e,  ijublished 
an  account  of  the  results.  They  wouUI  he  nearly  certain 
to  he  unsatisfactory  lor  want  ol  stable  equilibrium.  The 
Wc-n/iain  aeroplane  was  even  more  unstable  Ih.in  that  ol 
the  bird,  and  the  latter  is  constantly  in  need  of  adjustment, 
to  counteract  the  "  ground  currenis  "  and  the  variations  in 
speed  and  in  the  angle  of  incidence  Moreover,  the  hori- 
zontii!  position  selected  by  Mr.  Wenham  was  most  un- 
favorable because  unnatural  to  man,  in  directing  the 
movements  ol  an  apparatus  ;  so  that  as  often  as  he  might 
rise  upon  the  wind,  just  so  often  he  was  sure  to  lose  his 
balance  and  to  come  down  with  more  or  less  violence. 
The  two  propellers  described  by  him  would  of  course  have 
proved  quite  ineffective  in  sustaining  the  weight,  because 
man's  muscular  power  is  quite  insulTicient  lo  have  worked 
them  with  a  speed  adequate  to  that  purpose,  but  they 
might  have  served  to  direct  the  course,  had  the  e(|uilibrium 
of  the  .ipparatus  been  stable. 

Indeed,  the  writer  believes  that  the  first  care  of  the  avia- 
tor who  seeks  to  solve  the  prol)lem  of  (light,  must  be  to 
seek  for  some  form  of  apparatus  which  shall  be.  if  possi- 
ble, more  stable  in  equilibrium  than  the  bird.  The  latter 
is  instinct  with  life  ;  he  meets  an  emergency  instantly. 
Man's  apparatus  will  be  inanimate,  and  should  possess 
automatic  stability.  Safety  is  the  first  requisite— safety  in 
starting,  in  sailing,  and  in  alightiniv,  and  the  latter  operation 
must  be  feasible  almost  everywhere  without  special  prepa 
ration  or  appliances  before  the  problem  can  be  said  to  be 
fairly  solved.  It  will  probably  prove  the  most  difficult  de- 
tail to  accomplish,  but  it  does  not  seem  impossible  when 
we  see  the  feat  performed  by  the  birds  so  many  times 
every  day. 

Mr.  IVenham's  proposal  to  superpose  planes  to  each 
other  in  order  to  obtain  large  supporting  surfaces  without 
increasing  the  leverage,  and  consequent  weight  of  frame, 
will  probably  be  found  hereafter  to  be  of  great  value. 
The  French  experimenter  Thibaiit  found  that  when  two 
equal  surfaces  were  placed  one  beliind  the  other,  in  the 
direction  of  fluid  motion,  the  Vesistance  more  nearly 
equaled  that  of  the  two  separate  surfaces  than  might  be 
supposed.  Thus  for  two  square  planes,  placed  at  a  dis- 
tance apart  equal  to  their  parallel  sides,  so  as  to  cover 
each  other  exactly.  M.  Thibaiit  found  the  resistance  equal 
to  1.7  times  that  of  one  single  surface.  When  the  hinder 
plane  projected  by  o.\  of  its  surface  beyond  the  front 
plane,  the  resistance  was  1.95  times  that  of  the  single  sur- 
face. This  diminished  to  1.84  times,  when  it  became  0.9. 
Bevond  this  it  reached  nearly  twice  the  resistance  * 

Professor  Langlcy  found  m  his  experiments  with  super- 
posed planes,  15  x  4  in.,  soaring  at  horizontal  speed,  that 
"  when  the  double  pairs  of  planes  are  placed  4  in.  apart 
or  more,  they  do  not  interfere  with  each  other,  and  the 
sustaining  power  is,  therefore,  sensibly  double  that  of  the 
single  pair  of  planes  ;  but  when  placed  2  in.  apart,  there 
is  a  very  perceptible  diminution  of  sustaining  power  shown 
in  the  higher  velocity  re(|uired  for  support  and-  in  the 
greater  rapidity  of  fall."  f 

We  may  hence  conclude  that  there  will  result  a  material, 
indeed  a  great  advantage  in  superposing  planes,  provided 
they  are  so  spaced  as  not  materially  10  interfere  with  each 
other,  and  provided  also  that  they  are  arranged  so  as  to 
afford  a  good  equilibrium. 

(to  be  continued.) 
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progress  in  London  : 

Unquestionably  the 
the  belter  securing  of 
ing  importance,  and, 
than  a  mere  passing 
most  anxious  and  difii 
to  deal  with,  and  they 

•  Derv.al,  "  N.'tvlc.ition  aerienne,"   18S9,  p.  185. 
t  Langley,  "  Experiincnis  in  Aerodynamics,"  ii.  40. 


comments  as  follows  on  the  electric 
at  the   Electric   Exhibition  now  in 

exhibits  of  the  trial  appliances  for 
safety  to  railroad  trains  are  of  lead- 
as  a  whole,  merit  something  more 
record.  They  illustrate  one  of  the 
cult  problems  railroad  officials  have 
afford  evidence  of  the  great  amount 


of  skill  and  ingenuity  that  have  been  expended  on  the  sub- 
ject. It  is,  however,  a  matter  for  grave  rellection  that,  in 
spite  of  all  the  precautions  taken  anil  of  the  perfection  at- 
tained in  this  connection,  it  is,  after  all,  open  to  human 
fallibility  to  step  in  and  pave  the  way  to  accident,  as  we 
shall  show.  Technically  the  contrivances  exhibited  are 
known  as  effecting  electrical  interlocking,  to  be  used  in 
addition  to  what  may  be  described  as  the  ordinary  me- 
chanical system  of  interlocking  points  and  signals.  The 
combination  has  been  —not  inaptly — designated  as  a  union 
of  the  lock  and  block  systems.  Both  of  these  systems 
separately  are  required  by  Act  of  Parliament  '.o  be  provid- 
ed on  all  the  railroads  of  the  United  Kingdom,  but  up  to 
the  present  time  it  is  not  a  Board  of  Trade  requisition 
that  they  shall  be  used  in  combination.  Nevertheless, 
such  combined  action  and  interdependent  working  of  the 
lock  and  block  systems  is  recognized  by  practical  railroad 
men  as  adding  greatly  to  the  safe  working  of  railroads, 
and  it  is  now  being  adopted  on  some  of  the  leading  lines. 
The  absolute  block  system  is  of  itself  most  excellent,  and 
but  for  the  element  of  human  fallibility  in  working,  it 
would  be  almost  absolutely  reliable.  That  element,  how- 
ever, has  to  be  dealt  with.  For  instance,  signal-man  A 
telegraphs  to  signal-man  B  that  the  line  is  blocked.  B  mis- 
interprets or  disregards  the  message,  and  inadvertently 
lowers  the  out-door  signal  and  permits  a  train  to  pass  into 
a  section  of  the  line  which  is  blocked  or  not  cleared  by  a 
previous  train,  and  an  accident,  or  a  great  risk  of  one,  is 
the  result.  To  obviate  this  danger  an  electric  lock  is  ap- 
plied to  the  hand  levers  of  the  out-door  signals,  so  that 
either  signal-ijian  A  or  B,  when  he  receives  a  telegraphic 
indication  that  the  line  is  blocked,  is  prevented  from  mov- 
ing his  hand  lever  to  give  a  signal  which  would  be  con- 
trary to  such  indication.  In  one  of  the  modern  safety  ap- 
pliances exhibited,  the  electric  lock  acts  upon  the  out-door 
signal  itself  instead  of  upon  the  hand  lev-er  in  the  signal- 
man's cabin  ;  and  this  is  doubtless,  in  certain  respects,  an 
improvement.  But  there  is  a  step  in  advance  of  this 
in  another  appliance,  which  appears  to  afford  the  greatest 
security  against  human  fallibility.  This  is  the  treadle  ar- 
rangement, which  is  placed  on  the  line,  and  which  gives 
automatic  control  of  the  out-door  signal  to  the  train  itself. 
This,  however,  does  not  in  any  way  interfere  with  or  lessen 
the  responsibility  of  the  signal-man.  It  is  only  supple- 
mentary ;  but  ifjeitherorjboth  the  signal-men  simultaneous- 
ly should  make  a  mistake  by  omitting  to  put  a  signal  to 
danger,  or  by  attempting  prematurely  to  exhibit  a  safety 
signal,  the  train  itself  so  acts  upon  the  signal  through  the 
treadle  arrangement  that  any  irregular  act  of  the  signal- 
man, either  of  omission  or  commission,  is  counteracted 
and  rendered  harmless. 


ELECTRICITY  ON  RAILROADS. 


(From  ftidtisiry,  Sao  Francisco.) 


There  is  just  now  going  on  a  good  deal  of  talking  and 
writing  respecting  the  use  of  electric  motors  on  standard 
railroads,  especially  for  urban  traffic,  and  there  are  a  good 
many  reasons  why  the  system  is  preferable  to  steam  loco- 
motives, but  in  most  cases  those  writing  and  speaking  of 
the  matter  call  it  electricity  superseding  steam  power. 

Any  innovation  of  the  kind  will  be  sooner  understood 
and  adopted  if  people  would  stop  talking  of  "electric 
motive  power. "  An  eleciric  motor  on  a  locomotive  repre- 
sents the  boiler  and  engines,  which  we  may  say,  are  taken 
from  the  engine  and  placed  in  a  station,  from  which  the 
power  is  sent  out  to  the  engine  through  the  motor.  In 
this  manner,  it  is  a  problem  admitting  of  generalization 
to  a  crreat  extent  and  does  not  work  out  at  all,  as  is  popu- 
larly^imagined.  For  example,  one  hears  that  we  will 
soon  have  electric  locomotives,  and  the  tons  of  dead 
weight  now  carried  can  be  dispensed  with.  This  is 
another  mistake.  The  tons  of  dead  weight  are  an  essen- 
tial part  of  a  locomotive,  performing  an  indispensable 
function,  and  if  the  steam  power  is  removed,  an  equivalent 
weight  of  something  else  must  be  added. 

There  enters  also  into  the  problem  a  principle  in  me- 
chanics which  is  sometimes  called  inter-dependence,  and 
a  very  importanfonc  in  this  case.     An  automobile  machine, 
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like  a  steam  locomotive,  is  independent  within  itself,  and 
not  dependent  on  other  engines.  The  disablement  of  one 
engine  e.tiends  no  f.irlher,  and  need  not  disturb  the  irallic 
of  a  road  beyond  the  train  it  is  drawing  ;  but  it  the  power 
is  centralized  or  distriliuled  from  a  slaiion,  then  the  whole 
tralhc  of  a  line  depends  upon  the  maintenance  of  the  gen- 
erating plan. 

A  cable  railroa<l  or  an  electric  one,  compared  with  a 
steam  or  horse-car  route,  illustrates  the  matter.  When 
the  cable  or  the  current  stops  the  whole  traffic  is  sus- 
pended, but  the  traffic  drawn  by  horses  or  steam  goes  on 
without  liability  to  such  detention.  On  the  other  hand, 
we  have  the  inelhciency  of  the  horse  system,  the  danger, 
smoke  and  heat  of  the  steam  one.  so  the  final  end,  or 
"  survival  of  the  fittest,"  must  be  left  to  time  and  evolu- 
tion, despite  the  prophecy  ot  tho  e  who  proclaim  the  sub- 
stitution of  steam  with  what  they  call  "  electrical  power." 
Wholesale  predictions  of  sweeping  change,  as  said  in  the 
beginning,  only  discourage  and  hinder  progress  in  the  ad- 
vancement of  electrical  melhods  that  are  now  giving 
promise  of  wide  application  in  what  we  call  standard  de- 
vices. 


THE  LARGEST  BATTLE  SHIP. 


Thk  illustration  given  herewith,  which  is  reduced  from 
a  very  handsome  engraving  in  the  London  Kngiiifer, 
shows  the  new  battle-ship  Royal  Sovereign,  which  is  one 
ol  the  largest— if  not  the  largest — fighting  ships  yet  built. 

The  Royal  Sovereign  is  380  ft.  long,  75  ft.  beam,  has  a 
mean  draft  of  27  ft.  6  in.  and  a  displacement  of  14,260 
tons.  She  has  an  armor  belt  18  in.  thick  and  250  ft.  long, 
and  a  protecive  deck  3  in.  thick,  besides  heavy  armor 
protection  for  the  guns  in  the  central  barbette.  She  has 
twin  screws,  each  driven  by  a  triple-e.xpansion  engine  with 
cylinders  40  in.,  59  in.  and  88  in.  in  diameter.  On  trial 
these  engines  have  developed  9,400  H.P.  with  natural 
draft  and  14,000  H.P  wilh  forced  draft,  the  respective 
speeds  reported  being  16.77  and  18  knots.  The  ordinary 
coal  capacity  is  900  tons,  giving  a  cruising  radius  of  5.000 
knots  at  a  lo-knot  speed. 

The  armament  consists  of  four  67-lon.  I3i-in.  guns 
mounted  in  pairs  in  the  barbette  ;  ten  6-in.  rapid-fire 
guns  ;  sixteen  6-pdr.  and  nine  3-pdr.  rapid-fire  guns  ; 
eight  small  machine  guns  ;  two  g-pdr.  field  guns  ;  seven 
torpedo-tubes,  tliree  of  which  are  submerged.  The  67-ton 
guns  are  23  ft.  above  the  water,  the  ship  having  about 
19  ft.  freeboard  ;  they  carry  a  projectile  weighing  1,250 
lbs.,  with  a  powder  charge  of  630  lbs.  These  guns  can  be 
given  about  13^  elevation  and  5°  depression,  and  have  an 
arc  of  fire  of  240°  ;  they  are  worked  by  hydraulic  gear. 
The  torpedo-tubes  will  carry  an  i8-in.  torpedo. 

The  ship  has  electric  light  apparatus  and  all  the  latest 
improvements  in  ventilation,  etc.;  it  is  stated  that  the 
accommodations  for  officers  and  crew  are  better  than  in 
most  modern  battle-ships. 

On  the  speed  trials,  in  an  eight-hour  trial  an  average  of 
16.77  knots  an  hour  was  reached  with  natural  draft.  With 
forced  draft  18  knots  were  made,  but  this  trial  was  cut 
short  in  the  fourth  hour,  serious  leaks  having  developed 
in  a  number  of  the  boiler  tubes.  The  forced  draft  trial  is 
to  be  repeated  when  the  necessary  repairs  to  the  boilers 
have  been  made. 

The  Royal  Sovereign  is  a  very  formidable  ship,  and  she 
is  also  a  much  more  manageable  vessel  than  some  of  the 
other  English  battle-ships,  which  have  hardly  been  a  suc- 
cess in  manoLUvering.  Her  appearance,  as  shown  by  the 
cut,  is  certainly  very  handsome. 


THE    FUTURE    DEVELOPMENT   OF    ELECTRIC 
RAILROADS. 


(From  Ihc  address  of  President  Fr.in)(  J.  Spr.igue,  at  the  Chicago  meelin;;  of 
the  American  Instiuile  of  Etcctricil  F-ni;ineers.) 


Among  the  roads  which  are  ripe  for  the  electrical  en- 
gineer, and  on  which,  in  the  near  future,  I  hope  he  will 
demonstrate  he  has  a  most  legitimate  claim,  are  the  New 
York  Elevated  and  the  Chicago  Elevated,  the  handling  of 
the  trains  on   the   Xew  York  Central   and  Harlem  roads 


below  the  Hailem  River,  the  long-talked-of  rapid  transit 
road  of  New  York,  the  Metropolitan  Underground  road  of 
London,  the  proposed  tunnel  roads  in  London,  I'aris,  and 
Berlin,  and,  coming  more  immediately  home,  suburban 
service,  such  as  that  of  the  Illinois  Central  Railroad — a 
most  iile.al  track  for  the  electrical  engineer  ;  and  last,  and 
as  it  will  prove,  one  of  the  most  iinportant,  the  operation 
of  terminal  and  warehouse  systems  for  the  interchange  of 
freight  on  the  lines  entering  a  city  situated  like  Chicago. 

Taking  this  last,  we  have  here  a  definite  problem,  now 
performed  in  a  more  or  less  satisfactory  way  by  steam  ser- 
vice. It  is  a  problem  large  enough  of  itself.  It  has  little 
connection  with  electric  trunk-line  service,  and  the  present 
impracticability  of  the  lalier  has  little  bearing  upon  the 
thorough  practicability  ot  the  former.  Eighteen  hundred, 
or  more,  switch  engines,  many  of  them  on  duty  twenty- 
four  hours  a  day,  a  large  portion  of  the  time  standing  idle, 
puff  their  foulness  into  your  overtjurdened  atmosphere, 
because  from  80  to  90  per  cent,  of  all  the  freight  that 
comes  into  the  depots  of  this  city  ought  never  come  inside 
its  limits,  and  would  not,  were  there  a  practical  way  pro- 
vided to  distribute  it  from  one  railroad  to  another  outside 
the  city  limits.  It  has  been  suggested,  and  it  seems  to  me 
a  most  feasible  plan,  that  there  shall  be  established  a  vast 
system  tor  interchanging  freight  on  the  various  railroads 
by  a  great  si-x-track  crossing  belt  road,  which  shall  form  a 
common  zone  of  transfer  either  by  itself  or  in  combination 
with  freight  warehouses  or  storage  yards.  Undoubtedly 
there  are  many  difficulties  in  the  way,  but  from  an  elec- 
trical standpoint  there  is  absolutely  no  question  but  that 
such  a  system  of  belt  line  is  practicable. 

With  such  unsolved  problems,  such  abundant  fields,  I 
deem  it  unnecessary  now  to  attempt  to  build  electric  loco- 
motives to  pull  trains  ol  great  weight  100  miles  an  hour, 
or  to  develop  a  system  of  conductors  for  trunk-line  service 
which  is  not  possible  for  yard  duty,  or  to  consider  a  cen- 
tral station  or  track  equipment  for  a  duty  never  required. 
This  problem  is  in  a  measure  an  experimental  one.  which, 
being  carried  to  a  certain  measure  of  success,  will  clearly 
point  the  way  for  future  development  and  outline  its 
limits. 

I  may  be  pardoned,  perhaps,  if  I  take  radical  views  in 
some  matters  of  railroad  practice,  f  have  fortunately,  or 
otherwise,  been  thrown  into  direct  touch  with  all  the 
larger  work  which  is  to  be  done  in  this  country  during  the 
coming  year,  and  it  gives  me  pleasure  to  announce  what 
many  of  you  know  from  the  current  news  of  the  day  that 
there  will  probably  be  in  operation  in  the  United  States 
within  12  months  not  less  than  five  locomotives  varying 
from  700  to  1,200  H.P.  and  from  45  to  80  tons  in  weight. 
The  character  of  the  work  done  will  vary.  In  that  work 
which  I  am  most  concerneil  with  from  a  personal  stand- 
point, a  700-H.P.  electric  locomotive  will  be  built  for  ex- 
perimental work,  and  to  attempt  to  solve,  as  far  as  may 
be,  the  various  problems  which  are  involved  in  railroad 
practice  in  Chicago.  If  my  judgment  is  followed,  there 
will  be  an  experimental  section  of  track  in  the  form  of  a 
loop  about  13  miles  long,  wilh  18  miles  of  rail,  and  with 
every  variety  of  single  and  double  track  construction  and 
simple  anrl  compound  crossings  and  switches. 

On  this  I  hope  to  see  erected  such  varieties  of  overhead 
construction  as  may  be  found  best  to  meet  the  various 
kinds  of  service,  and  where  the  railroad  problems  on  track 
jointly  operated  by  steam  and  electricity  can  be  developed 
in  the  most  satisfactory  manner.  On  this  track  there  will 
be  not  only  this  locomotive  but  also  one  of  equal  rated 
capacity  supplied  by  one  ot  the  larger  manufacturing  com- 
panies. 

The  duty  demanded  of  these  machines  will  be  severe. 
They  will  be  required  to  haul  a  tram  of  not  less  than  450 
tons  at  30  miles  an  hour  up  a  grade  of  26  ft  to  a  mile. 
They  will  probably  be  required  to  develop  their  full  rate 
of  capacity  at  all  speeds  between  30  and  60  miles  per  hour, 
and  if  there  is  sulTicient  track-room  they  will  be  driven  at 
speeds  of  at  least  75  and  perhaps  too  miles  per  hour  for 
short  distances.  The  potentials  used  will  be  nearly  double 
that  at  present  obtained  in  street  railroad  practice. 

A  still  larger  problem,  so  far  as  power  goes,  although 
not  in  the  variety  of  conditions  which  will  have  to  be  met, 
will  be  that  recently  taken  for  the  operation  of  the  Belt 
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Line  tunnel  now  being  constructed  in  Baltimore  to  avoid 
the  necessity  of  boat  transfer  at  Locust  Point.  The  duty 
of  the  motor  here  will  be  to  propel  the  train  with  engines 
coupled  on  but  not  in  operation  through  a  tunnel  about 
6.OO0  ft.  long.  The  conditions  require  motors  which  will 
weigh  about  80  tons,  and  have  a  capacity  of  about  1,200 
H.P.  to  propel  a  1,200-ton  freight  train  up  a  grade  of  42 
ft.  to  the  mile  at  a  speed  of  15  miles  per  hour.  Passenger 
trains  of  450  tons'  weight  must  be  regularly  started  from 
rest  twice  in  the  tunnel  on  this  grade,  and  in  an  emergency 
the  motors  must  start  the  freight  train.  The  draw-bar 
pull  under  regular  duty,  and  when  not  starting,  may  be 
as  high  as  32,000  lbs. 

Perhaps  the  traffic  from  New  York  to  Philadelphia 
affords  as  good  an  example  as  any  of  what  may  be  done 
on  regular  passenger  service,  provided  the  track  is  clear 
enough.  For  this,  1  some  three  years  ago,  and  again  in 
the  Forum  of  September,  1891,  outlined  an  electric  ex- 
press service  with  a  method  of  supply  through  a  rod  car- 
ried above  the  car  and  a  return  circuit  through  the  rails 
and  earth.  The  current  was  to  be  supplied  from  one  or 
more  central  stations  equipped  with  high-class  triple-ex- 
pansion engines  driving  multipolar  dynamos  directly 
coupled.  What  the  electrical  engineer  and  the  railroad 
men  as  well  needs  to  know  is  whether  the  electromotice 
force  required  on  the  line  and  the  number  of  stations 
necessary  would  be  prohibitory. 

No  attempt  was  made  lor  an  excessive  speed,  but  I  con- 
fined myself  to  the  average  speed  of  a  mile  a  minute  for  a 
distance  of  90  miles,  and  considered  a  through  service 
only.  I  assume  a  total  weight  of  copper  of  only  about  two- 
thirds  that  which  exists  on  the  long-distance  telephone  line 
between  New  York  and  Boston.  The  ctains  were  to  be 
two-car  units  leaving  every  ten  minutes. 

f  found  with  these  conditions  the  stations  and  potentials 
would  be  about  as  shown  in  the  following  table  : 


Stations. 

Miles  apart. 

Potential. 

Two- wire 

Three-wire. 

1 

_ 

3,600 

j,8oo 

2 

45 

1,800 

900 

3 

30 

1,200 

600 

4 

22K 

goo 

450 

If  the  three-wire  system  is  used  —that  is,  the  rails  as  a 
compensating  conductor  between  two  trolley  roads — then 
with  only  two  stations  45  miles  apart  it  is  seen  that  the 
potential  is  less  that  1,000  volts,  and  this  we  undoubtedly 
can  handle. 

I  am  not  prepared  to  say  that  we  may  not  use  even  a 
higher  pressure,  because  I  believe  whatever  is  demanded 
in  the  interests  of  economy,  all  thmgs  being  considered, 
will  be  used,  but  if  we  can  reduce  the  potential  to  perfect- 
ly safe  and  reasonable  limits  by  multiplying  the  number  of 
stations,  then  those  stations  should  be  increased  so  long 
as  the  increase  does  not  seriously  affect  the  general  ex- 
pense of  working.  On  a  service  of  this  character,  where  I 
have  made  the  conditions,  distributed  work  and  the  dis- 
patching of  units  at  brief  intervals — which  conditions,  I 
repeat,  are  absolutely  necessary  if  we  are  to  consider  long- 
distance transportation  by  electricity — such  increase  of 
stations  as  is  advisable  will  not  increase  the  cost  of  cen- 
tral station  operation. 

Such  is  the  work  before  you — a  work  well  meriting  your 
best  efforts,  yet  it  is  well  to  temper  your  enthusiasm  with 
prudence.  Limit  your  attempts  to  the  solution  of  those 
problems  which  will  prove  of  practical  benefit.  Remem- 
ber that  neither  sentiment  nor  ignorance,  but  lessened 
costs  of  operation  for  equivalent  duty  and  increased  re- 
turns on  invested  capital  are  winning  cards. 

All  this  is  said  in  no  spirit  of  discouragement,  for  I 
yield  to  no  man  in  my  confidence  in  the  future  of  electric 
traction.  No  new  field  is  so  rich,  none  more  pregnant 
with  great  possibilities  ;  but  the  growth  of  the  work  will 
be  more  expeditious  and  healthy  if  we  separate  the  vision- 
ary from  the  real,  the  impracticable  from  the  practicable. 


SOME  SWISS  RAILROAD  NOTES. 


From  an  Occ.\sional  Correspondent. 


There  are  many  street  railroads  in  Switzerland  where 
steam  is  the  motive  power.  Some  of  these  serve  a  double 
purpose,  for  in  addition  to  level  road  work  they  climb  the 
hill  and  mountain  sides  to  the  points  where  the  specially 
designed  mountain  roads  begin.  A  number  of  the  street 
railroad  motors  or  locomotives  are  therefore  built  to  work 
over  a  rack-rail  as  well  as  on  a  level. 

Some  of  the  mountain  roads  have  extraordinary  grades. 
The  Glion  line,  near  the  Lake  of  Geneva — which  is  a  cable 
road — has  an  incline  of  57  per  cent.  The  majority  of  the 
roads,  however,  vary  between  50  and  25  per  cent,  grades. 
The  number  of  these  roads  is  increasing,  and  it  is  proba- 
ble that  before  many  years  there  will  be  a  railroad  part  of 


THE  (.1  r>LH  CABLE  ROAD  AT  LUCERNE. 

the  way  up  Mont  Blanc,  though  there  are  some  tremendous 
difficulties  to  be  overcome. 

The  illustrations  given  are  from  photographs  by  Jullien, 
of  Geneva.  One  shows  the  Gutsch  road  at  Lucerne.  This 
is  a  cable  line,  and  is  almost  the  only  one  of  the  mountain 
roads  having  a  double  track. 

The  second  shows  a  view  taken  on  the  rack-railroad 
up  Mont  Pilatus,  which  is  worked  by  locomotives  ;  it  well 
illustrates  the  wild  nature  of  the  scenery,  and  some  of  the 
engineering  difficulties  which  had  to  be  overcome. 

The  third  is  a  view  on  the  Righi  Railroad,  also  a  rack- 
rail  line  worked  by  steam  ;  while  the  fourth  shows  the 
lower  terminus  of  the  Righi  road.  The  appearance  of  the 
locomotives,  built  to  work  on  an  incline,  is  peculiar  when 
they  are  brought  down  on  a  level,  as  in  this  view. 

A  variety  of  engines  are  used  on  these  roads.  A  very 
common  form  has  a  vertical  boiler  set  on  a  bare  platform 
or  frame  which  carries  the  cylinders  and  other  machinery. 


y»\.  LXVI.  No.  g.] 


ENGINEERING    JOURNAL. 


413 


^' 


VIEW   ON   THE   PILATUS   RAILROAD. 


VIEW   ON    THE    RIGHI    RAILROAD. 


LOWER   TERMINUS   OF   THE   RIGHI    RAILROAD. 
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The  boiler  is  usually  set  at  an  angle  so  as  to  carry  the 
water  properly  on  the  road. 

While  Switzerland  is  the  home  of  the  mountain  railroad, 
and  the  country  where  it  has  reached  its  greatest  develop- 
ment, the  traveler  from  Am-ricawill  find  the  speed  hardly 
satisfactory.  Most  travelers  have  noted  the  difference  be- 
tween the  quick-moving  elevators  in  the  large  buildings  in 
New  York  and  Chicago  and  the  tortoise-like  hydraulic 
"  lifts"  of  European  hotels.  The  difference  is  almost  as 
great  on  the  mountain  roads,  making  the  tourist  long  to 
get  out  and  push,  or,  at  least,  to  get  over  the  ground 
faster  by  walking. 

The  ordinary  roads  make  reasonably  fast  time,  but  the 
mountain  roads  have  not  the  spur  of  competition  to  hurry 
them.  The  cost  is  so  great  that  no  one  would  undertake 
to  build  a  second  line,  and  the  management  is  as  economi- 
cal as  possible. 

Nevertheless,  these  mountain  roads  are  a  great  benefit 
to  tourists,  and  have  very  much  reduced  the  labor  of  see- 
ing the  mouniains.  Perhaps  too  much  ought  not  to  be  e,\- 
pected  of  ihem,  and  they  fill  the  demand  reasonably  well. 
Still  they  are  slow  to  make  improvements  ;  and  a  traveler 
cannot  help  thinking  that  were  the  Righi  tn  New  York 
State  better  time  would  be  made  up  its  sides. 


O.v  my  last  visit  to  Swilzerland,  when  passing  through 
the  second  longest  tunnel  in  the  world — ihat  which  pierces 
Mont  Cenis — I  made  as  careful  an  inspection  as  possible 
from  the  carriage  window,  to  see  what  it  was  looking  like 
after  twenty  years"  service.  The  entry  to  the  eight-mile 
tunnel  from  the  Italian  side  is  fittingly  monumental  and 
impressive,  huge  stone  columns  supporting  the  arch  over 
the  portal.  Once  in  the  tunnel  the  train  continues  to 
mount  slowly  for  half  a  mile  ;  then  come  about  four  miles 
ot  level  grade,  then  suddenly  begins  a  steep  down  grade 
for  the  remaining  three  and  a  half  miles.  When  this  grade 
begins  the  train  is  for  a  few  minutes  in  violent  flight,  the 
speed  being  fearful  ;  the  brakes  are  applied  hard,  causing 
showers  of  sparks  to  fly  off  from  the  wheels,  so  that  the 
tunnel  is  for  the  moment  almost  lighted  up.  The  steam- 
brakes  used  soon  fill  the  tunnel  with  grit-laden  vapor. 
About  this  point  a  train  is  usually  met  struggling  up  the 
steep  grade. 

The  Mont  Cenis  tunnel  is  one  of  the  dirtiest  in  the 
world.  One  cannot  look  out  of  the  window  for  a  few  min- 
utes without  getting  covered  with  soot  and  grit.  The  air 
in  the  tunnel  is  very  unhealthy  ;  there  is  the  cold  damp 
which  has  been  there  from  the  beginning,  making  the 
place  feel  like  an  ice-house.  The  ventilation  is  very  defec- 
tive, and  the  artificial  illumination  very  poor.  The  car- 
riages are  very  poorly  lighted  also,  and  the  speed  at  which 
trains  pass  through  is  low.  It  takes  about  half  an  hour  to 
go  through,  so  that  it  is  a  very  tedious  transit. 


A  RUSSIAN  FREIGHT  ENGINE. 


The  drawings  given  herewith  show  a  tank  engine  for 
heavy  freight  or  pushing  service  which  is  illustrated  and 
described  in  a  recent  number  of  the /oitrna/  of  the  Society 
of  Russian  Engineers.  Fig.  i  is  a  side  elevation  ;  fig.  2, 
a  longitudinal  section  ;  fig.  3.  a  half  cross-section  ;  fig.  4, 
a  half  front  view  ;  figs.  5  and  6  are  half  plans,  one  with 
the  boiler  removed.  The  dimensions  on  the  drawings  are 
in  meters. 

The  engine  is  carried  on  eight  wheels,  all  coupled.  The 
cylinders  are  outside,  but  the  steam-chests  are  inside. 
The  boiler  is  of  the  straight  topped  type,  the  fire-bo-\ 
crown-sheet  being  arched  and  supported  by  stay-bohs 
extending  to  the  outer  crown-sheet.  The  boiler  barrel  is 
57.9  in.  in  diameter,  and  has  212  tubes  12  ft.  1,6  in.  long. 
The  fire-box  is  shallow,  and  is  raised  entirely  above  the 
axles,  as  shown  in  fig.  2.  The  grate  area  is  19  9  sq  ft. 
The  saddle  under  the  smoke-box  is  of  iron  plate,  the  cyl- 
inders being  attached  at  the  side,  as  shown  in  fig.  3  ;  this 
is  a  very  common  arrangement  in  Russia  and  Germany, 
where  the  cast-iron  saddle  is  not  favored.  The  heating 
surface  is:  Fire-box.  98.5;  tubes,  1,356.3;  total,  1,454.8 
sq.  ft.     The  working  pressure  is  150  lbs. 

The  cylinders  are  19. 7  in.  in  diameter  and  25.6  in. 
stroke.     It  will  be  noted  that  the  old  arrangement  of  con- 


tinuing the  piston-rod  through  the  front  cylinder-head  is 
still  carried  out  in  this  engine.  The  valve  motion  is  of 
the  shifting  link  type.  The  driving-wheels  are  47^4;  in.  in 
diameter. 

The  frame  is  of  the  plate  type.     The  springs  of  the  first 
and  second  pairs  of  wheels  are  carried  above  the  frame  ; 


those  of  the  third  and  fourth  pairs  are  below  the  axles,  and 
are  equalized  by  an  arrangement  shown  on  a  larger  scale 
in  fig.  7. 

Water  is  carried  in  two  side  tanks,  and  coal  in  a  box 
placed  in  the  rear  end  of  the  cab.  The  engine  has  at  each 
end  the  double  buffers  and  screw  couplings  in  general  use 
on  the  Russian  roads.  The  cab  is  entirely  closed  in,  the 
engine  being  arranged  to  run  in  either  direction. 

The  total  wheel  base  is  12  ft.  9  in  ;  the  total  length  of 
the  engine  over  all  is  33  ft.  1)2  in.  The  total  weight  is 
124,746  lbs.,  which  is  divided  as  follows  on  the  four  axles  : 
First,  31,032;  second,  31,209;  third,  31,429;  fourth, 
31,076  lbs. 

The  general  construction  of  the  engine  and  many  of  the 
details  can  be  very  clearly  seen  from  the  drawings. 


NOTES   ON  A  PROBLEM    IN   WATER  POWER. 


(Paper  read   before  ihe  American  Society  of  Mechanical  Engineers  at  the 
meeting  of  May,  1892,  by  John  Richards,  of  San  Franci>co  ) 


The  present  paper  is  to  be  a  non-scientific  one,  and  in 
other  respects  is  not  to  be  classified  among  the  contribu- 
tions such  as  are  commonly  presented  before  this  Society. 
Neither  are  its  objects  the  same.  The  purpose  is  to  pre- 
sent some  thoughts  upon  a  very  important  subject,  with  a 
view  to  calling  out  further  and  more  able  discussion. 
There  being  nothing  exact  or  determinate  to  deal  with, 
there  will  be  neither  figures  nor  quantities  included,  so 
that  no  severe  mental  strain  need  be  apprehended  in  fol- 
lowing the  remarks. 

The  subject  is  Water  Motors,  or,  as  we  commonly  say. 
Water  Wheels,  for  utilizing  the  action  of  gravity  of  water, 
and  an  inquiry  into  the  probable  conditions,  inferences, 
or  deductions  which  have  led  up  to  and  established  mod- 
ern practice  as  it  now  exists  in  this  country. 

Water  wheels,  as  we  hav-e  to  deal  with  them,  may  be 
classed  as  gravity  wheels,  including  (i)  overshot  breast 
wheels,  and  perhaps  the  Poncelet  type  ;  (2)  pressure 
wheels,  including  what  we  call  enclosed  turbines  and 
reaction  wheels  ;  (3)  impulse  vvheels,  driven  by  spouting 
water. 

The  classification  thus  assumed  is,  for  short  :  gravity, 
pressure  and  impulse  wheels.  These  may  be  said  to 
cover  the  various  types  in  common  use. 

In  modern  practice  the  class  called  pressure  turbine 
wheels  constitute  perhaps  four-fifths  of  the  whole.  These 
can  be  divided  into  three  general  types— namely  :  The 
Fourneyron,  or  outward  radial  discharge  ;  the  Jonval,  or 
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downward  discharge  parallel  to  the  axis  of  rotation  ;  and 
the  American  or  inward  flow  wheels.  These  have  come 
into  general  use  all  over  the  world,  and  have  a  literature 
of  surprising  completeness.  They  are  by  common  con- 
sent regarded  as  the  most  efficient,  and,  indeed,  until  re- 
cently, have  been  the  only  wheels  which  were  considered 
in  connection  with  an  efficiency  beyond  60  per  cent. 

The  question  to  be  presented  and  the  main  point  in  this 
communication  is,  what  has  produced  this  particular  form 
of  evolution  in  water-wheel  practice,  and  why  has  pressure 
instead  of  impulse  been  the  principle  or  mode  of  operation 
followed  in  all  countries  ? 

Before  attempting  any  answer  to  this  inquiry,  it  will  be 
well  to  further  examine  or  explain,  in  as  simple  a  manner 
as  possible,  the  nature  of  the  class  called  turbine  wheels. 

A  column  of  water  resting  upon  the  vanes  of  a  turbine 
wheel,  which  are  free  on  their  reverse  side,  and  meet  no 
resistance  there,  represents  complete  efficiency  less 
machine  friction  ;  and  the  science  of  turbines,  to  so  call 
it,  is  directed  to  removing  the  impeding  water  and  its  re- 
sistance on  the  reverse  side  of  the  vanes— that  is,  on  the 
discharge  side,  after  the  function  of  pressure  has  ceased 
or  has  been  utilized,  ft  is  common  to  divide  the  effect  of 
the  water,  or  its  functions,  in  this  class  of  wheels,  into 
gravity,  impulse  and  reaction,  but  there  is  no  need  of  such 
assumption  or  of  introducing  the  complex  nature  of  these 
forces  thus  combined,  because  the  whole  is  explained  as 
simple  pressure,  and  all  observed  phenomena  point  to 
this  as  the  "  mode  of  action"  in  pressure  turbines. 

1  am  in  this  assumption,  no  doubt,  transgressing  upon 
what  are  called  established  data,  but  the  issue  is  not  im- 
portant to  the  present  subject,  and  it  will  be  sufficient  to 
call  the  active  force  one  of  pressure  alone,  and  the  resist- 
ance or  loss  a  result  of  the  imperfect  riddance  of  the 
water  on  the  reverse  or  discharge  side  of  the  vanes,  after 
it  has  performed  its  work  by  pressure,  impulse  or  other- 
wise. 

Following  this  method  of  operating  to  its  constructive 
features,  it  involves  closed  vessels,  or  conduits,  not  only 
to  the  water  wheels,  as  in  other  cases,  but  around  them. 
The  wheels  must  be  enveloped  in  the  fluid  that  drives 
them,  and  contained  in  cases  strong  enough  to  sustain  not 
only  the  static  head,  but  also  the  effect  of  water  concus- 
sion, and  in  most  cases  afford  support  for  the  wheels 
themselves  and  their  shafts. 

The  bearings  of  the  wheels  have  to  sustain  the  weight 
of  the  running  parts,  also,  in  many  cases,  a  pressure  of 
the  head  equal  to  area  of  the  issues  multiplied  into  the 
head.  The  wheels  are  submerged,  placed  at  the  bottom 
of  the  head  or  near  it,  inaccessible  to  observation,  and 
also  for  repairs,  calling  for  unusual  and  expensive  pro- 
vision in  the  way  of  bearings  and  other  constructive  fea- 
tures, including  extra  strength  of  all  parts.  The  hydro- 
dynamic  conditions  both  of  entrance  and  discharge  call 
for  complicated  forms  that  cannot  with  safety  be  built  up, 
and  pressure  turbine  wheels  in  this  way  become  large  an(l 
expensive  castings,  the  value  of  which  depends  upon  the 
integrity  of  every  part.  If  a  vane  be  broken  or  imperfect, 
the  whole  wheel  is  lost.  The  diameter  being  limited  be- 
cause of  first  cost,  a  limit  of  rotative  speed  is  reached  at 
a  head  of  50  ft.  or  so,  and  even  at  that  head  the  bearings 
have  to  run  under  undesirable  conditions  ;  in  other  words, 
this  type  of  wheels  does  not  permit  control  of  rotative 
speed,  that  being  limited  by  both  first  cost  and  operating 
conditions. 

Turning  now  to  the  other  type  of  wheels,  but  little 
known  in  this  country,  except  on  the  Pacific  Coast,  the 
impulse  class,  and  assuming  that  the  force  of  spouting 
watei^  is  equal  to  its  gravity  less  an  inconsiderable  friction 
in  orifices,  the  question  arises,  why  has  not  the  evolution 
of  water  wheels  followed  on  this  line  instead  of  pressure 
for  all  except  low  heads  ? 

This  is  a  very  important  question,  one  that  may  well 
engage  the  attention  of  this  Society,  and  one  that  calls  for 
explanation  such  as  will  be  by  no  means  easy  or  apparent. 
It  is  true  that  with  that  class  of  impulse  wheels  called 
"  undershot,"  and  some  other  cruder  forms  operating  by 
the  impulse  of  spouting  water,  the  efficiency  attained  has 
been  so  low  as  to  lead  to  the  conclusion  that  the  losses 
were  inherent  in  the  method  or  mode  of  operation,  and 


this  opinion   has,  it  seems,  become  general   without  any 
one  very  closely  inquiring  into  the  matter. 

That  the  efficiency  of  tangential  wheels  driven  by  im- 
pulse is  as  high  as  can  be  attained  by  pressure  turbines, 
has  been  proved  by  numerous  experiments  here,  also  by 
some  recent  experiments  at  Holyoke,  Mass.,  and  is  beyond 
controversy.  It  has  long  been  settled  on  this  Coast,  and 
as  a  problem  no  longer  exists.  No  one  here  would  expect 
under  a  head  of  50  ft.  or  more  to  attain  with  .any  known 
type  of  pressure  water  wheels  a  higher  efficiency  than  is 
given  out  by  tangential  impulse  wheels  ;  but  this  state  of 
opinion  and  practice  is  confined  to  narrow  limits  now, 
and  is  the  more  to  be  wondered  at  when  we  consider  the 
rapidity  and  completeness  of  investigation  in  other  branches 
of  dynamic  engineering  at  tha  present  day,  especially 
when  the  economic  and  constructive  conditions  in  favor 
of  the  impulse  type  of  water  wheels  are  taken  into  ac- 
count.    These  we  will  now  consider  in  a  brief  way. 

There  is  a  wide  difference  between  a  water  wheel  driven 
hy  impulse  and  one  operating  on  the  pressure  system. 
The  first  cost  of  the  former,  for  a  given  power,  is  one-half 
as  much,  and  its  maintenance  is  still  less,  in  proportion. 

Figuratively  speaking,  when  a  wheel  is  changed  from 
the  pressure  to  the  impulse  system,  it  is  taken  out  of  its 
case,  mounted  in  the  open  air,  in  plain  sight.  All  the 
various  inlet  fittings  are  dispensed  with  and  are  replaced 
by  a  plain  nozzle  and  stop-valve.  Its  diameter  is  made  to 
produce  the  required  rotative  speed,  whatever  that  may 
lie.  The  shaft  and  its  bearings  are  divested  of  all  strains 
except  those  of  gravity  and  the  stress  of  propulsion  when 
the  water  is  applied  at  one  side  only.  Most  important  of 
all  there  are  no  running  metallic  joints  to  maintain  against 
the  escape  of  water,  no  friction  and  no  leaks  ;  there  are, 
indeed,  no  running  joints  or  bearings  whatever,  except 
the  journals  of  the  wheel  shaft. 

The  effect  of  grit  and  sand  is  eliminated,  both  as  to 
vanes  and  bearings,  and  there  are  no  working  conditions 
that  involve  risk  or  call  for  skill.  If  a  vane  is  broken,  an- 
other one  is  applied  in  a  few  minutes'  time.  If  a  large  or 
small  wheel  is  wanted,  the  change  is  inexpensive  and  does 
not  disturb  the  foundations  or  connections. 

Capacity  is  at  complete  control  ;  the  wheels  can  be  of 
10,  100  or  1,000  horse  power,  without  involving  expensive 
special  patterns.  The  speed  of  rotation  is  not  confined  to 
commercial  dimensions  because  of  patterns  and  other 
causes.  It  is  merely  a  matter  of  choice  with  the  purchaser 
or  maker. 

Now  granting  the  efficiency  of  impulse  wheels,  which, 
as  before  remarked,  can  hardly  be  called  in  question  for 
all  heads  exceeding  50  or  even  30  ft.,  and  conceding  the 
constructive  and  operating  advantages  just  pointed  out, 
the  question  at  first  named  rises,  why  has  the  evolution  of 
water  wheels  during  50  years  'past  been  confined  to  the 
pressure  class  ?  Also,  why  has  it  been  proposed  at 
Niagara  Falls  to  employ  pressure  turbine  wheels  under 
a  head  of  100  ft.  or  more,  when  the  conditions  point  to 
the  better  adaptation  of  open  or  impulse  wheels  ? 

It  is  not  necessary  in  such  an  inquiry  to  discuss  the 
problem  of  horizontal  and  vertical  axis,  or  other  local  con- 
ditions, in  the  case  of  the  Niagara  plant,  or  in  any  other, 
further  than  to  say  that  the  pressure  class  of  wheels  offers 
np  advantages  not  balanced  by  equal  or  greater  disad- 
vantages, as  will  no  doubt  appear  if  there  should  be  dis- 
cussion of  this  subject  before  the  Society. 

Besides  the  object  of  this  communication  first  named, 
there  is  the  further  one  of  calling  the  attention  of  the 
members  present  to  the  impulse  or  open  water  wheels  so 
extensively  employed  on  this  Coast,  and  to  suggest  that, 
if  possible,  they  manage  to  see  such  wheels  in  operation 
under  various  heads,  especially  under  high  heads.  In 
observing  a  machine  of  any  kind  in  motion,  there  are  im- 
pressions gained  which  cannot  be  conveyed  by  description, 
but  I  warn  every  one  against  inference  from  this  remark 
that  the  tangential  water  motor  wheels  on  this  Coast  are 
not  scientifically  understood  and  treated.  The  problems 
involved  may  not  be  so  many  or  so  intricate  as  in  the  case 
of  pressure  turbine  wheels,  and  this  is  fortunate,  because 
the  literature  of  the  latter  is  one  of  much  complexity  to 
any  but  skilled  mathematicians,  and  for  that  reason  has 
not  been  of  so  much  use  as  it  ought  to  have  been. 
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In  Ihis  country,  and  it  is  a  most  commendable  thing  lo 
meiiljon.  tlie  pressure  turhinc  by  an  inward  flow,  or  an 
inward  draft,  has  been  greatly  simplified  in  construction, 
cheapened  in  first  t  ost.  and  at  tne  same  tune  briter  adapted 
to  impure  watiT.  without  losing  anything  in  efficiency. 
I  believe  the  inward  flow  turbines  made  by  the  Risdon 
Company  at  Mount  Holly.  N.  J.,  have  in  public  tests  on 
more  than  one  occasion  shown  an  efliciency  as  high,  or 
even  higher,  than  the  more  finely  fitted  Fourneyroii  and 
Jonval  types. 

The  record  of  American  engineers  in  this  branch  is  one 
of  which  thev  may  well  be  proud  ;  and  now  that  impulse 
wheels  of  the  Girard  type  have  made  much  progress 
abroad,  and  have  here  in  California*  been  modified  much 
as  the  Fourneyron  and  Jonval  wheels  have  been  in  the 
Eastern  States,  it  is  quite  time  more  attention  was  be- 
stowed^ upon   the  subject  in   other  parts  of  the  country. 


of  one  of  the  largest  water-supply  projects  ever  undertaken 

in  the  world  ;  we  refer'to  the  Taiisa  Scheme  for  the  City  of 
Bombay,  just  completed  by  Mr.  W.  Clerke,  who  has  </;- 
t^iiiecii-,/  the  undertaking  from  first  to  last. 

Through  the  courtesy  of  Mr.  Clerke,  we  are  enabled  to 
give  two  views  of  the  Uuct.  Fig.  1  is  a  view  of  the  bridge 
over  the  main  channel  of  the  Bassein  Creek.  Fig.  2  is  a 
view  of  an  aqueduct  near  the  Vehar  Lake. 

The  bridge  which  carries  the  Tansa  48-in.  pipe  over  the 
main  channel  of  the  Bassein  Creek,  which  separates  the 
island  of  Salsette  from  the  main  land,  is  situated  at  32 
miles  on  the  Duct  line  from  the  outlet  works  at  Tansa. 
It  consists  of  15  spans,  too  ft.  centers,  with  a  gradient  of 
I  in  40  from  each  end  to  the  center  span  which  is  horizon- 
tal. This  span  gives  a  clear  headway  of  22  ft.  over  high 
water  spring  tides.  Each  abutment  and  pier  consists  of 
a  pair  ot  cast-iron  cylinders  5  ft.  diameter  up  to- low  water 
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Analogy  in  the  two  cases  is  marked.  By  an  inward  flow, 
American  makers  reduced  the  running  parts,  or  the  wheel 
proper,  of  pressure  turbines  to  a  small  diameter,  increas- 
ing Its  speed  accordingly.  This  lessened  the  weight  and 
cost  of  the  wheels  in  the  proportion  of  their  diameters, 
and  at  the  same  time  dispensed  with  the  accurate  fitting 
involved  in  the  outward  and  downward  flow  turbines  ; 
and  this,  as  before  said,  has  been  done  without  sacrificing 
efiiciency. 

The  tangential  type  of  open  wheels  has  been  similarly 
dealt  with  here  in  California.  The  running-water  joints 
have  been  wholly  dispensed  with.  The  construction  has 
been  cheapened  one-half.  The  round  jet  has  been  applied 
in  the  most  simple  manner,  with, an  increased  dynamic 
effect,  and  the  efficiency  attained  is  believed  to  be  more 
than  is  reached  by  the  finest  examples  of  Girard  wheels  in 
Europe. 

Conceding  these  statements  and  facts  brings  us  back 
again  to  the  query  forming  the  subject  of  this  communica- 
tion— namely.  Why  has  the  evolution  of  water  wheels  fol- 
lowed on  the  line  ol pressure  instead  of  impulse? 


VIADUCTS  ON  THE   BOMBAY  WATER  WORKS. 


(From  Indian  Engineeritig^ 


The  annexed  illustrations  will  have  an  interest  in  con- 
nection with  the  opening  ceremonial  about  to  take  place 


spring  tides.  At  this  level  they  reduce  to  4  ft.  diameter 
by  a  taper  piece.  Each  cylinder  is  sunk  to  rock  level,  and 
some  of  them  are  75  ft.  under  surface  of  ground.  They 
are  filled  with  lime  concrete,  and  each  pair  of  cylinders  is 
braced  together  from  low  water  spring  tides  upward  by 
wrought-iron  horizontal  and  diagonal  bracing.  The 
superstructure  consists  of  wrought-iron  lattice  girders 
18  ft.  apart  centers.  The  girders  are  9><  ft.  deep.  The 
lower  booms  carry  cross  girders  of  rolled  beams  laid  9;^ 
ft.  apart.  The  bridge  is  designed  to  carry  two  lines  of 
48-in.  pipes,  one  on  each  side  close  to  the  main  girders, 
and  a  line  of  tramway  2>2  ft.  gauge  in  the  center.  Only 
one  line  of  pipes  is  at  present  laid.  Two  smaller  bridges, 
each  of  four  spans  and  of  similar  construction,  carry  the 
pipe  line  over  two  smaller  channels  of  the  Bassein  Creek. 
The  aqueduct  shown  in  fig.  2  carries  the  masonry  con- 
duit along  the  ridge  to  the  east  of  the  \'ehar  Lake.  It  is 
situated  at  41  miles  on  the  Duct  line  from  the  outlet  works 
at  Tansa.  The  aqueduct  consists  of  15  spans  of  20  ft. 
with  three  arches  of  10  ft.  span  at  the  north  end  and 
six  arches  of  10  ft.  span  at  the  south  end.  The  great- 
est height  from  ground  level  to  springing  of  arch  is 
20  ft.  The  aqueduct  carries  the  masonry  conduit,  which 
is  7  ft.  wide  between  the  side  walls  and  6  It.  high  to  spring- 
ing of  arch.  The  arch  has  a  rise  of  15  in.  and  is  Sin. 
thick.  There  are  numerous  aqueducts  of  this  type  on  the 
line  of  the  Duct,  but  the  one  represented  in  the  illustration 
is  the  largest  and  most  important  of  its  class. 
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THE  LIVERPOOL  WATER-WORKS. 

The  new  water-wor'xs  for  the  supply  of  the  city  of 
Liverpool  in  lingland  were  formally  opened  on  July  14. 
These  works  present  many  interesting  points  ;  they  con- 
sist of  the  dam  and  reservoir  at  Vyrnwy  in  Wales,  and  of 


arrangements  for  taking  it  at  the  best  level  to  secure 
purity  and  to  prevent  silt  or  solid  matters  from  entering 
the  pipes.  A  view  of  this  tower,  which  is  very  picturesque 
in  design,  is  also  given. 

The  aqueduct  is  68  miles  in  length  from  Lake  Vyrnwy 
to  the  Prescot  Reservoir,  which  is  nine  miles  from  the  Liver- 


THE  VYRNWY    DAM. 


an  aqueduct  68  miles  long  — claimed  as  the  longest  in  the   ' 
world  —carrying  the  water  to  the  point  of  distril)ulion  near 
the  city. 

For  the  facts  given  in  the  following  condensed  acrount, 
and  [or  ttie  illustt alions,  we  are  indebted  to  an  interesting 
and  complete  description  given  in   the  London  Engineer. 

The  siarting-point  of  the  nevv  water-works  is  at  Lake 
Vyrnwy,  in  the  mountains  of  Wales,  where  a  lake  with  a 
storage  capacity  of  12.131  000.000  ga  Ions  has  been  made 
by  the  eieciion  of  a  hne  masonry  dam  across  the  valley. 
The  water  is  collected  from  a  drainage  area  where  there 
is  a  large  rainfall,  and  all  the  circumstances  favor  the 
purity  and  excellence  of  the  supply  The  storage  capacity 
is  so  great,  that  a  failure  or  deficiency  in  the  supply  is 
hardly  possible  under  any  circumstances. 

The  Vyrnwy  River  is  a  tributary  of  the  Severn,  and  at 
the  point  selected  for  the  great  reservoir  flows  through  a 
deep  valley  where  the  conditions  are  exceptionally  favor- 
able. The  lake  or  re:ervoir  formed  by  the  dam  is  4.75 
miles  long  and  varies  in  width  from  025  100625  mile. 
The  dam  itself  is  1,172  ft.  in  length,  from  ihe  rock  on  one 
side  of  the  valley  to  ihat  on  the  other  It  is  161  ft.  high 
in  ihe  center  trom  Ihe  foundalion  to  the  parapet  of  Ihe 
roadway  crossing  11.  The  height  from  the  river-bed  is  loi 
ft.  to  the  parapet  and  84  ft.  to  the  sill  over  which  ihe  over- 
flow passes— that  is,  between  the  arches  supporting  the 
roadway.  The  greatest  thickness  of  the  dam  at  the  base 
is  120  ft.  and  the  width  of  the  roadway  on  top  is  19  ft.  10 
in.  The  b  ilter  of  the  front  or  water-face  of  the  clam  is  I 
horizontal  in  7  27  vertical  ;  the  slope  of  the  back  of  the 
dam  above  ground  level  is  i  in  1.5. 

A  general  view  of  the  dam  is  given  herewith,  which 
gives  an  excellent  idea  of  its  appearance  and  the  sur- 
roundings of  the  lake.  A  cross-section  of  the  dam  is  also 
given. 

Water  is  drawn  off  to  the  aqueduct  through  a  tower 
placed  at  the  side  of  the  lake,  and  provided  with  special 


pool  Town  Hall.     It  is  designed  thioughout  for  three  lines 
of  pipes  having  a  total  capacity  of  40.000,000  gallons  per 


SECTION    OF   VYRNWY    DA.M. 

day  ;  but  at  present  only  one  of  these  lines  is  laid,  carry- 
ing 13,333,000  gallons. 

The   aqueduct    commences    with    the    Hirnanl   Tunnel 
2.375  miles  long,  at  the  outlet  of  which  the  water  enters 
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the  pipes,  which  are  carried  underground  for  seven  miles, 
except  for  a  short  distance,  across  ihe  Alon,  where  lliey 
are  carried  over  a  bridge.  The  other  streams  on  this  sec- 
tion are  passed  l)y  inverted  syphons.  This  section  ends 
at  the  Parc-Uchaf  balancing  reservoir,  which  is  on  a  hill 
rising  nearly  to  the  hydrauhc  grade. 

From  this  point  follow  6.125  mdes  of  pipe;  then  the 
Cyninion  Tunnel,  o  875  mile,  a  bridge  over  a  narrow  val- 
ley and  the  I.lanforda  Tunnel  aliout  a  mde  long.  The 
latter  discharges  into  the  Oswestry  balancmg  reservoir, 
which  is  the  largest  on  the  line.  The  local  conditions 
being  favorable,  this  was  made  also  a  storage  reservoir, 
where  a  siip[)ly  of  46. 1 1  2,000  gallons  is  held  to  provid'e  for 
emergencies.  About  0.75  mile  farther  on  are  the  sand 
filtration  beds  and  a  clear-water  reservoir  with  a  capacity 
of  2.812,500  gallons.  Two  others,  of  equal  capacity,  are 
to  be  provided  when  the  full  capacity  of  the  aqueduct  is 
needed. 

From  the  clear-water  reservoirs  to  Malpas,  17.625  miles, 
the  pipes  are  underground,  except  at  Wych  Brook,  which 
is  crossed  by  a  bridge  of  masonry.  'Two  branches  of  the 
Great  Western  Railway  and  the  Shropshire  Canal  are 
passed  in  subways  on  this  section,  which  ends  in  a  balanc- 
ing reservoir  on  Oat  Hill.  From  this  another  section  of 
underground  pipe,  11,625  miles  long,  leads  to  the  Cote- 
brook  balancing  reservoir. 

From  Cotebrook  11  miles  of  underground  line  extend  to 
Norton  Hill.  On  this  section  the  River  Weaver  is  passed 
by  three  steel  pipes  laid  in  a  trench  dug  out  in  the  bottom 
of  the  river,  to  a  depth  of  2t  ft.  below  the  water-level. 
The  pipes  are  covered  and  protected  by  a  bed  of  concrete. 
In  order  to  reach  the  hydraulic  grade  at  Norton  Mill  the 
balancing  reservoir  there  consists  of  a  tower  rising  to  a 
height  of  100  ft.     This  tower  is  of  masonry,  and  supports 
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a  steel  tank  82  fi.  in  diameter  and  having  the  form  of  an 
inverted  dome.  The  tower  carries  on  its  summit  a  heavy 
ring  of  cast-iron  set  in  cement  ;  upon  this  is  a  complete 
ring  of  turned  steel  rollers,  12  in.  in  diameter,  and  upon 
these  rollers  the  steel  flange  of  the  tank  rests. 


This  tower  is  of  a  striking  design,  as  is  shown  in  the 
accompanying  illustration. 


THE  NORTON  TOWER.  VYRNWY   WATER  WOFfKS. 

From  the  Norton  Tower  the  last  section  extends  for 
10.375  miles  to  the  Prescot  Reservoir,  which  is  the  dis- 
tributmg  reservoir  for  the  city  system.  On  this  section  is 
the  most  costly  and  troublesome  work  on  the  line,  the 
tunnel  by  which  the  pipes  are  carried  under  the  River 
Mersey.  This  tunnel  was  driv'en  from  two  shafts  and  was 
built  on  the  Greathead  system  ;  the  south  shaft  is  46.5  ft. 
deep  and  the  north  shaft  52  75  ft.  The  tunnel  itself  is  805 
ft.  long,  9  ft.  inside  and  10  ft.  outside  diameter  ;  it  carries 
at  present  a  single  line  of  pipe,  but  is  all  ready  to  receive 
a  second  line  when  needed.  The  drainage  and  waste 
water  of  the  tunnel  is  collected  in  a  well,  whence  it  is  re- 
moved by  pumps. 

It  may  be  added  that  the  designing  and  construction  of 
the  works  has  been  under  charge  of  Mr.  G.  F.  Deacon, 
who  has  conducted  them  from  the  beginning.  The  cost 
is  given  at  $10,500,000,  which  seems  very  moderate  in- 
deed. 


THE  NICARAGUA   CANAL. 


In  a  lecture  recently  delivered  before  the  Franklin  Insti- 
tute in  Philadelphia,  Mr.  George  W.  Davis,  General  Man- 
ager of  the  Construction  Company,  gives  the  following 
summary  of  the  work  thus  far  accomplished,  which  may 
be  taken  as  an  official  statement.  It  may  be  added  that 
Mr.  Davis'  lecture  contains  a  very  strong  plea  for  the 
canal  and  for  the  many  advantages  to  be  secured  by  com- 
pleting it  as  soon  as  possible,  and  for  retaining  the  con- 
trol of  it  in  this  country  : 

The  Company  has  gone  to  its  work  of  building  the  canal 
in  a  plain,  unostentatious,  systematic  manner,  and  al- 
though nearly  all  accomplished  to  dale  may  be  described 
as  preliminary,  yet  a  very  important  advance  has  been 
made.     These  results  may  be  summarized  as  follows  : 

1.  The  completion  of  the  final  surveys  for  location  and 
construction. 

2.  The  subterranean  examination  of  the  strata  requiring 
removal,  by  means  of  borings  with  the  diamond  drill. 

3.  The  restoration  of  the  harbor  of  San  Juan  del  Norte 
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to  the  extent  of  securing  an  easy  entrance  to  the  port  for 
vessels  of  12  ft.  draft. 

4.  The  construction  of  extensive  wharves  and  landing 
facilities. 

5.  The  erection  of  permanent  buildings  for  offices,  quar- 
ters, hospitals,  store-houses,  shops,  etc.,  having  a  floor 
area  of  an  acre  and  three-fourths. 

6.  The  building  of  a  large  number  of  temporary  camps 
along  the  line  for  accommodation  of  employes. 

7.  The  completion  of  a  telegraph  line  permitting  ready 
communication  of  the  New  York  office  with  any  part  of 
the  work. 

8.  The  clearing  of  the  canal  line  of  timber  for  some  20 
miles. 

9.  The  completion  of  surveys  for  location  and  plans  of 
construction  of  the  railroad  system,  and  the  construction 
and  equipment  of  11  miles  of  this  line. 

10.  The  acquisition   by   purchase  of  the  most  valuable 


THE  GUNBOAT  "YORKTOWN." 


The  accompanying  illustration  is  from  a  photograph  of 
the  gunboat  J'or/Voa/;?,  one  of  the  smaller  vessels  of  the 
new  Navy.  The  Vork/own  was  built  at  the  Cramp  yards 
in  Philadelphia,  and  was  launched  there  April  28,  1888. 
She  has  now  been  in  commission  for  some  time,  cruising 
in  various  waters,  and  has  proved  herself  a  useful  ship. 
In  appearance  she  is  certainly  a  very  handsome  boat. 

The  Yorktoiun  is  a  light,  unarmored  cruiser  or  gunboat 
of  steel,  divided  by  water-tight  bulkheads  into  numerous 
compartments.  The  chief  dimensions  are  :  Length  on 
load  water-line,  226  ft.;  beam,  36  ft.;  depth,  18  ft.  gin.; 
draft,  13  ft.  forward,  15  ft.  aft,  or  14  It.  mean  ;  displace- 
ment, 1,703  tons.  The  ship  carries  three  masts  with  fore- 
and-aft  rig,  and  has  a  sail  area  of  about  6,350  sq.  ft. 

The  Yorktoiun  has  two  vertical,  direct-acting  triple- 
expansion  engines,  with  cylinders  22  in.,  31  in.  and  50  in. 
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and  powerful  dredging  plant  to  be  found  in  America,  un- 
der one  management. 

11.  The  fitting  up  and  operation  of  this  plant  and  the 
opening  of  nearly  a  mile  of  the  canal. 

12.  The  acquirement  by  purchase  of  the  valuable  and 
exclusive  franchise  for  the  steam  navigation  of  the  San 
Juan  River  and  Lake,  together  with  the  extensive  plant  of 
the  Navigation  Company,  consisting  of  offices,  lands, 
steamboats,  tugs,  lighters,  repair  shops,  etc. 

15.  And  lastly,  what  is  felt  to  be  the  most  important  re- 
sult of  all  is  the  demonstration,  secured  by  experience,  of 
the  salubrity  of  the  climate,  the  efficiency  of  labor,  and 
the  sufficiency  of  the  estimates  of  the  Chief  Engineer  for 
the  harbor  and  canal  dredging  and  railroad  work. 

Finally,  the  Government  of  Nicaragua  has  formally 
made  acknowledgment  of  the  fact  that  the  Company  has 
fully  complied  with  the  requirement  imposed  by  the  canal 
grant,  which  provides  that  the  work  of  construction  shall 
not  be  considered  as  commenced  unless  $2,000,000  are 
expended  in  the  first  year.  This  formal  acknowledgment 
confirms  the  Company's  title  to  the  concessionary  rights 
for  a  term  of  10  years  in  which  to  complete  the  canal  and 
open  it  for  traffic. 


in  diameter  and  30  in.  stroke.  The  twin  screws  are  three- 
bladed,  11  ft.  6  in.  in  diameter.  Steam  is  furnished  by 
four  boilers,  each  g  f(.  6  in.  in  diameter  and  17  It.  6  in. 
long.  The  engines  work  up  to  2,200  H.P.  with  natural 
draft  and  3.300  H.P.  with  forced  draft,  and  the  speed  at 
full  power  IS  16  knots  per  hour. 

The  main  battery  consists  of  six  6-in.  rifled  cannon,  two 
mounted  forward,  two  aft  and  two  in  sponsons  amid- 
ships. All  are  mounted  on  central-pivot  mounts,  with 
segmental  shields  to  protect  the  gunners,  and  have  an  arc 
of  fire  of  70^.  The  secondary  battery  includes  two  57-mm, 
(2.24-in.)  and  two  37  mm.  (1.46-in.)  rapid-fire  guns  and 
one  Gatling  gun.  There  are  also  eight  torpedo-tubes  : 
one  forward,  one  aft  and  six  in  broadside. 

The  ship  is  lighted  by  electricity,  and  has  an  electric 
search-light.  Two  independent  light  plants  are  provided. 
Especial  attention  has  been  given  to  ventilation  of  fire- 
rooms  and  quarters,  and  to  providing  comfortable  quarters 
for  the  officers  and  crew,  who  number  about  150  in  all. 

The  Yorkloivn  has  two  sister  ships— the  Concord  and 
the  Bi-nnington — which  are  similar  in  almost  all  respects, 
but  were  built  at  the  Roach  yards  in  Chester,  Pa.,  about  a 
year  later. 
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TiiK  l.iuiuli  of  Cruiser  No.  12 — which  h.is  been  popu- 
larly ni.'kn.imed  the  "  I'iratc,"  but  to  which  the  Navy  De- 
partment has  given  the  name  of  Co/iiDi/iiii — took  place  at 
the  Cramp  yards  in  Philadelphia,  July  28.  This  vessel 
has  been  heretofore  described  and  illustrated,  but  we  re- 
produce  here  a  general  description   and   a  sketch  made 


type,  with  cylinders  42  in.,  59  in.  and  93  in.  in  diameter 
and  42  in.  stroke.  It  is  expected  that  for  ordinary  cruis- 
inj;  the  central  screw  alone  will  be  used,  giving  a  speed  of 
about  14  knots  ;  with  the  two  side  screws  alone  a  speed 
of  17  knots  can  be  maintained,  and  with  all  three  screws 
at  work  at  full  power  a  high  speed  of  from  20  to  22  knots 
can  be  got  out  of  the  vessel.  This  arrangement  will  allow 
the  machinery  to  be  worked  at  its  most  economical  num- 
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from  the  Navy  Department  plans.  This  shows  the  Colum- 
bia as  she  will  appear  when  completed,  except  that  it  has 
been  decided  to  add  a  fourth  smoke-stack  to  the  three  ap- 
pearing in  the  sketch. 

The  building  of  the  Columbia  was  authorized  by  Con- 
gress in  June,  1890,  and  the  contract  for  building  the  ship 
was  let  to  the  Cramp  Company  in  November,  1890.  The 
plans  for  the  ship  were  entirely  prepared  in  the  Navy  De- 
partment. 

The  first  keel  plate  was  laid  on  December  30,  1890,  and 
on  March  21,  1891,  the  first  frame  of  the  ship  was  raised, 
the  dimensions  of  the  new  vessel,  according  to  the  plans, 
being  as  follows  :  Length  on  mean  load-line,  412  ft.; 
breadth  of  beam,  58  ft.;  normal  draft,  23  ft.;  displace- 
ment, 7,550  tons  ;  maximum  speed,  22  knots  an  hour  ;  in- 
dicated H.P. ,  23,000.  As  to  speed,  the  contractor  guar- 
antees an  average  speed,  in  the  open  sea,  under  conditions 
prescribed  by  the  Navy  Department,  of  21  knots  an  hour, 
maintained  for  four  consecutive  hours,  during  which 
period  the  air  pressure  in  the  fire-room  must  be  kept  within 
a  prescribed  limit.  For  every  quarter  of  a  knot  developed 
above  the  required  guaranteed  speed,  the  contractor  is  to 
receive  a  premium  of  >;5o.ooo  over  and  above  the  contract 
price  ;  and  for  each  quarter  of  a  knot  that  the  vessel  may 
fail  of  reaching  the  guaranteed  speed 
there  is  to  be  deducted  from  the  con- 
tract price  the  sum  of  §25,000. 

Being  intended  chiefly  for  use  as  a 
"  commerce-destroyer,"  and  not  as  a 
fighting  ship,  she  carries  a  compara- 
tively light  battery.  It  will  consist  of 
four  6-in.  breech  loading  rifles,  eight 
4-in.  guns,  twelve  6-pdr.  and  i-pdr. 
rapid-fire  guns,  four  Catling  guns  and 
six  torpedo  tubes. 

The  protection  consists  of  an  armored 
deck  and  of  heavy  steel  shields  for  the 
guns.  The  coal-bunkers  are  also  ar- 
ranged so  as  to  cover  the  machinery, 
and  there  is  a  coffer-dam  along  the 
ship's  side  which  will  be  filled  with 
woodite  or  cellulose. 

The  chief  peculiarity  of  the   Colum- 
bia is  in  the  use   of   three  screws  in- 
stead of  two,  an  arrangement  which  has 
been   tried   once  or  twice,  but   is   new   for  a  large  ship. 
Each  screw  is  driven  by  a  separate  engine  ;  the  engines 
are  all   alike,   of   the   vertical,   inverted,   triple-expansion 


ber  of  revolutions  at  all  rates  of  the  vessel's  speed,  and 
each  engine  can  be  used  independently  of  the  others  in 
propelling  the  vessel.  The  full  steam  pressure  will  be  160 
lbs.  There  are  lo,,boilers,  six  of  which  are  double-ended, 
z\\  ft.  long  and  15^  ft.  in  diameter.  Two  others  are  i8j 
ft.  long  and  183  ft.  in  diameter,  and  the  two  others,  single- 
ended,  are  8  ft.  long  and  10  ft.  in  diameter.  Eight  of  the 
largest  boilers  are  set  in  water-tight  compartments. 

The  accommodations  for  officers  and  crew  are  spacious, 
well  ventilated  and  will  be  well  lighted.  All  the  most 
modern  improvements  of  appliances  for  exhausting  the 
vitiated  air  and  for  incandescent  electric  lighting  have 
been  incorporated  in  the  designs.  The  sub-divisions  of 
the  vessel  are  such  as  to  form  a  double-hull  below  the 
water-line,  which  will  offer  great  security  against  disaster 
from  torpedo  attacks. 

A  sister  ship  to  the  Columbia,  at  present  officially  known 
as  Cruiser  No.  13,  is  under  construction  at  the  Cramp 
yards. 

THE  HARBOR   DEFENSE   RA-%r. 

'The  next  ship  to  be  launched  is  the  harbor  defense  ram, 
known  as  the  Ammen  ram,  from  the  fact  that  the  design 
is  due  to  Rear-Admiral  Ammen.     This  ship  has  been  built 


HARBOR   DEFENSE   RAM,    UNITED   STATES   NAVY. 


by  the  Bath  Iron  Works,  at  Bath,  Me.  We  repeat  here  the 
general  description  of  this  ship,  and  a  sketch  made  from 
the  Department  plans. 
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The  principal  dimensions  of  this  vessel  are  :  Length 
over  all,  243  ft.;  length  on  load  water-line,  242  ft.;  e.x- 
treme  breadth,  43  ft.;  breadth  at  water-line.  41  ft.  10  in.; 
draft  amidships,  15  ft.;  displacement,  2,050  tons;  indi- 
cated H.P.,  4,Soo  ;  speed,  17  knots  per  hour. 

The  vessel  is  designed  upon  the  longitudinal  and  bracket 
system,  with  an  inner  bottom  extending  from  the  collision 
bulkhead  to  the  stern.  The  longitudinals  and  girders 
supporting  the  deck  are  continuous,  converging  to  the  stem 
casting  and  to  the  stern  ;  the  frames  and  beams  are  inter- 
costal. The  depth  of  the  longitudinals  and  the  vertical 
keel  throughout  their  lengtlris  24  in. ;  the  girders  supporting 
the  armored  deck  are  15  in.  The  vertical  keel,  two  longi- 
tudinals, and  the  armored  shelf  on  each  side  of  the  vertical 
keel  are  water-tight,  forming  transverselj'  six  compart- 
ments, which  are  divided  longitudinally  by  water-tight 
frames.  By  this  means  the  space  between  the  inner  and 
oulerskin  is  subdivided  into  72  compartments.  The  trans- 
verse and  longitudinal  bulkheads  between  the  inner  skin 
and  deck  armor  divide  this  space  into  jo  compartments, 
making  a  total  of  102  compartments  in  the  vessel. 

The  deck  armor  varies  from  6  in.  to  2^  in.  in  thickness, 
and  the  side  armor  from  6  in.  to  3  in.  All  hatches  through 
the  armored  deck  are  furnished  with  battle-plales,  and  the 
smoke-pipe  and  ventilators  are  to  have  inclined  armor  6 
in.  thick.     The  conning-tower  is  18  in.  thick. 

The  ship  is  to  be  provided  with  a  removable  wrought 
steel  ram-head  to  be  accurately  fitted  and  securely  held  in 
position  in  the  cast-steel  stem. 

The  framing  of  this  ship  is  very  heavy  and  strongly 
braced.  As  shown  by  the  illustration,  the  greater  part  of 
the  vessel  will  be  submerged,  while  nearly  all  of  the  sur- 
faces appearing  above  water  are  curved,  leaving  no  op- 
portunity for  a  square  blow  from  a  shot.  The  ship  will 
carry  no  armament,  depending  entirely  upon  ramming  for 
her  offensive  strength. 

The  only  projections  above  the  deck  are  the  conning- 
towtr,  the  smoke-pipe,  the  ventilators,  the  hatch-coamings, 
and  the  skid-beams  upon  which  the  boats  are  supported. 

The  officers'  quarters  will  be  on  the  after  berth  deck, 
and  the  quarters  for  the  crew  will  be  partly  aft  and  partly 
forward.  There  will  be  a  complete  installation  of  electric 
lights  arranged  in  duplicate.  The  drainage  system  will 
be  so  arranged  that  any  compartment  can  be  pumped  out 
by  the  steam  pumps.  Foul  air  will  be  extracted  from  all 
parts  of  the  vessel  by  means  of  blowers,  fresh  air  being 
supplied  from  the  main  ventilator,  through  air  ducts  led 
along  the  inside  of  the  deck. 

The  vessel  will  be  submerged  to  fighting  tr'im  by  means 
of  fourteen  S-in.  Kingston  valves,  one  in  each  transverse 
water-tight  compartment  of  the  double  bottom.  Sluice 
valves  will  be  fitted  in  the  vertical  keel,  and  the  water- 
tight longitudinals  in  these  compartments. 

The  engines  are  triple-expansion  and  of  the  horizontal 
type,  each  being  in  a  separate  compartment.  There  are 
four  cylindrical  horizontal  fire-tube  boilers  placed  in  two 
water-tight  compartments.  The  engines  are  required  to 
develop  4,800  H.P.  under  forced  draft,  with  a  correspond- 
ing speed  of  17  knots. 

OTHER   NEW   SHIPS. 

The  third  of  the  2.000-ton  cruisers,  the  contract  for 
which  was  let  to  Harrison  Loring,  of  Boston,  was  launched 
August  II.  Work  on  this  ship  has  been  delayed  somewhat 
by  financial  difficulties  of  the  contractor,  which  have  now 
been  arranged,  and  by  delays  in  delivering  steel.  She  is 
a  sister  ship  to  the  Detroit  and  the  Montgomery,  built  in 
Baltimore,  and  now  nearly  completed. 

Plans  are  being  prepared  for  the  new  armored  cruiser 
authorized  by  Congress.  While  this  ship  will  have  a  gen- 
eral resemblance  to  the  New  York,  it  is  probable  that  her 
displacement  will  be  somewhat  greater,  most  of  the  addi- 
tional weight  going  into  additional  armor  and  heavier 
armament.  The  plans  proposed  provide  for  a  battery  of 
eight  8-in.  guns  carried  in  four  turrets  and  twelve  5-in. 
rapid-fire  guns  ;  the  secondary  battery  to  include  twelve 
6-pdr.  rapid-fire  and  several  machine  guns.  The  Nc-n' 
York' s  battery  is  to  include  only  six  8-in.  guns,  twelve 
4-in.  rapid-fire  guns  and  eight  6-pdr.  cannon. 

Plans  are  also  in  preparation  for  the  new  battle-ship 


authorized.  She  will  be  probably  of  somewhat  larger  dis- 
placement and  greater  speed  than  those  now  under  con- 
struction. It  is  said  also  that  the  triple-screw  arrange- 
ment used  in  Cruisers  12  and  13  may  be  applied  ;  but  no 
definite  decision  has  been  made  as  yet. 

ARMOR  TESTS. 

The  first  test  of  armor-plates  at  the  new  proving  ground 
of  the  Bethlehem  Iron  Company  at  Bethlehem,  Pa.,  took 
place  July  30.  The  plate  tested  was  a  lol-in.  Harveyized 
nickel-steel  plate,  8  X  6  ft.  in  size,  and  weighed  18,600  lbs. 
In  tempering  the  plate  it  was  treated  with  the  ice-water 
process,  which  rendered  its  surface  exceedingly  hard  and» 
brittle. 

Five  shots  from  an  8-in.  rifled  gun  were  fired  at  the 
plate  ;  four  in  the  corners,  and  the  fifth  in  the  center. 
The  charges  consisted  of  8if  lbs.  of  powder  and  a  250-lbs. 
Holtzer  projectile.  The  velocity  of  the  projectile  was  1,700 
ft.  a  second. 

Each  projectile  pierced  the  plate  about  three  inches,  re- 
bounded, and  broke  into  bits  the  size  of  walnuts.  Not  a 
single  crack  was  developed  in  the  plate. 

The  test  was  witnessed  by  several  officers  of  the  Navy 
and  was  regarded  as  a  very  successful  one. 


A  COMPOUND  STATIONARY  ENGINE. 


The  accompanying  illustration  shows  a  stationary  en- 
gine of  the  tandem  compound  type,  which  has  been  made 
for  both  heavy  and  light  work.  The  special  type  is  that 
manufactured  by  the  Harrisburg  Foundry  &  Machine 
Works,  and  to  which  they  have  given  their  name  of  the 
"  Ideal"  compound  engine.  In  addition  to  the  self-oiling 
feature,  an  arrangement  which  has  lieen  very  successful 
in  the  simple  engines  built  by  the  same  Company,  the 
compound  has  some  additional  points  of  interest.  It  is 
not  a  small  simple  engine  compounded  by  adding  a  large 
low-pressure  cylinder  to  it,  nor  are  the  high-pressure 
cylinder  and  connections  hung  on  like  an  after-thought  or 
makeshift,  but  it  has  been  designed  as  a  compound  en- 
gine, and  is  a  compact  and  serviceable  machine.  Special 
pains  have  been  taken  to  make  all  the  wearing  parts  ac- 
cessible, and  to  make  all  bearings  and  wearing  surfaces 
sufficient  tor  the  maximum  power  of  the  engine  when  con- 
densing. In  this  engine  it  is  not  necessary  to  dismantle 
it  to  examine  the  low-pressure  piston,  but  the  intermedi- 
ate connection  is  so  constructed  that  the  stuffing-boxes 
are  accessible  for  adjustment  or  renewal  of  packing,  and 
the  low-pressure  piston  can  be  moved  into  the  space  be- 
tween the  cylinders  for  examination  without  breaking  any 
other  joints  than  the  cylinder-heads. 

In  this  engine,  and  all  of  the  same  class,  the  valves  are 
worked  by  separate  eccentrics.  The  high-pressure  valve 
is  controlled  by  the  automatic  governor,  while  the  low- 
pressure  eccentric  is  adjusted  by  hand  for  any  desired 
cut-off  in  the  large  cylinder.  The  valve  for  the  small 
cylinder  is  a  solid  piston-valve  ;  in  the  large  cylinder  a 
patent  adjustable  valve  is  used,  which  is  shown  in  fig.  2. 

This  patent  adjustable  valve  was  designed  by  .M.  E. 
Hershey,  Manager  of  the  Works,  with  the  object  of  pro- 
viding a  piston-valve  capable  of  rigid  adjustment  to  com- 
pensate for  wear,  and  a  valve  which  will  contract  when 
the  parts  are  cooled,  preventing  sticking  or  injury  to  wear- 
ing surfaces. 

To  accomplish  this  purpose  an  adjustable  sectional 
spider  is  introduced,  as  shown  in  the  cut,  of  composition 
metal  or  brass,  having  greater  range  of  expansion  than  the 
metal  in  the  valve  proper  or  its  seat.  Live  steam  is  admitted 
between  the  valve  disks  and  the  adjustment  made  when 
hnt,  the  normal  working  condition.  When  steam  is  stopped 
off  from  the  valve  and  the  parts  cool,  the  sectional  brass 
spider  contracts  to  a  greater  extent  than  the  balance  of  the 
surrounding  metals,  and  releases  the  packing  rings,  leaving 
them  entirely  free  in  their  seats.  When  steam  is  admitted, 
the  expansion  of  the  spider  being  proportionately  greater, 
the  valves  necessarily  quickly  assume  their  original  ad- 
justment. 

It  is  the  employment  of  the  metals  of  varying  expansi- 
bility that  makes  the  positive  valve  adjustment  practica- 
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ble.  The  brass  spider,  having  the  greater  range  of  ex- 
pansion, is  so  constructed  as  lo  bo  most  susceptible  to  the 
ch.mge  of  temperature. 

The  gi-nera)  construction  is  shown  in  the  cut  ;  it   will 
be  o!)5erved  lliai  the  peripheral  adjusinicMt  lo  coiiipensale 


Mr.  Weiler's  lecture  (delivered  in  10  different  cities  of 
Belgium  during  the  past  three  months;  is  entitled,  "  In- 
dustrial Conciliation  and  the  Role  of  the  Labor  Leader. " 
After  explaining  in  the  first  part  of  the  lecture  what  he 


"THE   HARRISBURG   IDEAL   TANDEM"  COMPOUND   ENGINE. 


for  wear  does  not  affect  any  other  adjustments  for  steam 
distribution. 

The  advantages  claimed  for  this  form  of  valve  are  that 
it  is  tight,  balanced,  and  reduces  the  friction  to  a  mini- 


the 


HERSHEVS    PISTON   VALVE 

mum,  while  these  conditions  can  be  maintained  to  a 
greater  degree  than  is  possible  with  any  other  form  of 
valve.  The  valve  being  light,  the  wear  on  the  driving 
mechanism  is  reduced  to  a  minimum  and  better  regula- 
tion is  attained  with  any  form  of  governor,  while,  more- 
over, it  can  be  adjusted  without  special  mechanical  skill 
or  equipment.  Experience  has  shown  that  with  this  valve 
the  expense  of  maintenance  is  decreased. 


LABOR  LEADERS. 


We  reprint  herewith,  from  the  New  York  Evening 
Post,  part  of  a  lecture  by  M.  Julien  Weiler,  of  Morlanwelz, 
Belgium,  who  is  widely  known  and  respected  in  industrial 
circles  throughout  Belgium,  and  is  an  acknowledged 
authority  on  the  labor  question.  He  is  at  the  head  of  the 
engineering  department  of  the  two  great  mining  com- 
panies of  Mariemont  and  Bascoup,  and  has  been  the 
means  of  establishing  for  both  companies  (which  together 
employ  more  than  6,000  men)  Boards  of  Conciliation  and 
Arbitration,  on  which  the  companies  and  the  workingmen 
are  equally  represented. 


means   by   industrial    conciliation,    the   lecturer,    in 
second  part,  speaks  as  follows  : 

There  is  no  doubt  that  this  theory  of  industrial  concili- 
ation, based  entirely  upon 
confidence  in  the  intelli- 
gence and  moderation  of 
both  parties,  will  seem 
strange  to  those  who,  upon 
the  authority  of  certain 
writers,  think  of  employers 
only  as  men  of  unscrupu- 
lous greed,  governed  sole- 
ly by  a  shameless  love  of 
money.  It  will  also  sur- 
prise others  who  regard 
workingmen  as  beings  of 
ungovernable  ferocity, 
whose  unreasonable  de- 
mands can  only  be  met  by 
force.  These  people  would 
be  still  more  surprised  could  they  associate  familiarly  with 
the  men  whom  they  judge  only  by  exceptions,  had  they  the 
opportunity  to  learn  how  much  benevolence  there  is  among 
employers,  and  what  patience  among  workingmen,  whose 
efforts,  in  fact,  are  all  aimed  only  at  securing  their  rights. 
But  this  brings  me  to  another  objection  to  the  plan 
which  I  have  explained  to  you.  What  sort  of  delegates 
will  the  workingmen  send  to  these  Boards  ?  Is  it  not  to 
be  feared,  if  the  elections  are  untrammelled,  that  it  will 
be  just  the  worst  men  in  the  shops  t  Those  discontented 
fellows,  always  at  the  head  of  every  disturbance,  who 
want  anything  except  pe.ice,  and  of  whom,  therefore,  it 
would  be  folly  lo  expect  anything  useful  ?  Well,  yes, 
I  should  have  to  say  to  any  one  who  asked  me  such  ques- 
tions. You  certainly  would  have  as  delegates  the  very 
men  whom  you  object  to  meeting.  There  is  not  the 
slightest  doubt  on  that  point,  for  everywhere  where  the 
experiment  has  been  made,  the  elections  have  brought  face 
to  face  on  the  Boards  of  Conciliation  and  Arbitration  the 
men  from  both  sides  who  haled  each  other  the  most. 

But  why  ilid  they  hate  each  other  ?  Because,  up  to 
that  lime,  they  had  only  known  each  other  by  the  fighting 
qualities  which  had  placed  them  al  the  head  of  their  re- 
spective parties — because  it  was  perfectly  natural  that 
each  side  should  send  to  the  Board  the  men  who  had  given 
them  proofs  of  their  devotion,  and  because,  naturally  also, 
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tlie  leaders  of  hostile  armies  cannot  have  much  affection 
for  each  other.  We  ourselves  (1  am  speakinjj  of  tlic  mining 
companies  of  Mariemont  and  Bascoup)  had  the  disagree- 
able experience  ot  receiving  as  delegates  to  the  Hoard  all 
those  leaders  whom  we  had  only  known  by  the  very  un- 
tiatlcring  tlescription  we  had  heard  of  them,  or  by  the 
exorbitant  demands  which  had  been  reported  to  us  as 
made  by  them.  But,  strangely  enough,  we  hatl  scarcely 
entered  into  relations  with  these  men  than  we  had  to  cor- 
rect our  impressions  of  them,  lor  these  terrible  fellows 
turned  out  to  be — not  saints,  of  course — but  men  of  intel- 
ligence anil  of  the  best  intentions — men,  that  is,  excel- 
lently titled  for  the  important  duties  retiuired  of  them. 
The  lact  was  that  all  their  good  qualities  had  been  entirely 
hidden  from  us,  while  we  tiad  been  looking  at  their  laults 
under  the  microscope. 

Having  entered  on  this  interesting  subject,  will  you 
allow  me  a  lew  monienis  to  speak  of  the  labor  leader  as 
I  view  him  ?  I  insist  upon  it  that  there  are  leaders  and 
leaders,  and  I  divide  them  into  two  classes,  placing  in  the 
tirsl  the  leaders  belonging  to  the  trade  they  represent,  and 
in  the  second  those  who  have  no  connection  with  the 
trade  whose  interests  they  undertake  to  defend.  The 
leaders  ot  the  first  class,  those  belonging  to  the  craft  they 
represent,  I  call  i^coi/  ieadcrs.  We  shall  see  later  whether 
the  others  can  be  called  bad,  and  if  so,  to  what  degree  ? 
Good  leaders,  1  say,  and  1  call  them  so  because  they  pos- 
sess all  the  qualities  which  an  employer  can  ask  for  in 
these  indispensable  mediators  between  himself  and  his 
employes. 

kn  intelligent  employer,  instead  of  making  their  task 
more  ditflcult,  ought  to  do  all  in  his  power  to  help  these 
leaders.  To  help  the  leaders  ?  So  far  from  that,  a  man 
has  usually  only  to  be  the  spokesman  for  his  fellows  in 
some  request  to  their  employer,  in  order  to  be  accused  ot 
fomenting  trouble  in  the  shop  and  to  be  put  on  the  black 
list. 

I  know  of  very  few  strikes  which  have  not  been  followed 
by  the  discharge  of  the  men  lorming  the  committees  which 
led  them,  and  even  when  these  discharges  do  not  take 
place  at  once  and  publicly,  they  take  place  just  the  same  ! 
Visit  any  shop  or  mine  a  few  months  alter  work  has  been 
resumed,  and  you  will  find  but  few  ot  the  leaders  of  the 
strike  still  at  work.  And  then  it  is  considered  extremely 
ridiculous  that  the  men,  deprived  of  their  natural  leaders, 
turn  to  others,  strangers  to  their  craft,  and  of  course  less 
capable  of  leading  them,  but  who,  at  least,  are  not  in  the 
power  of  their  employers. 

"  Do  you  know,"  said  one  of  the  directors  of  a  mine  to 
me  one  day,  shaking  his  head  and  shrugging  his  shoulders — 
"  do  you  know  what  leaders  my  men  have  got  now  ?  A 
weaver  from  \'erviers,  a  primer  from  Brussels,  and  a 
shoemaker  from  Charleroi  !  And,"  he  added,  "  you  want 
me  to  talk  business  with  them  !" 

"  Well,"  said  1  ;  "  what  have  you  done  with  the  miners 
who  led  your  last  strike?"  ."^nd  I  am  still  awaiting  his 
answer.  And  these  leaders  are  treated  in  this  way,  not- 
withstanding the  fact  (I  am  speaking  ot  the  leaders  chosen 
by  the  workingmen  from  their  own  trade,  not  of  the  others) 
that  they  are  usually  the  most  intelligent,  the  most  skilled, 
and  the  most  courageous  men  to  be  found  in  the  trade. 
Courageous,  did  I  say  ?  The  word  is  not  strong  enough. 
They  must  have,  besides  courage,  a  spirit  of  sell-sacriSce, 
or  else  mere  foolhardiness,  to  dare  to  face  the  employers, 
after  the  many  warnings  they  have  had  of  the  danger  to 
themselves  of  such  action. 

But  what  are  the  qualities  of  a.  good  leader  ?  First,  a 
complete  knowledge  of  his  craft,  and  consequently  a  per- 
fect understanding  of  the  conditions  ol  the  trade  and  its 
needs.  Second,  that  he  should  have  a  personal  stake  in 
the  trade,  supplied  by  the  fact  that  every  change  suggested 
by  him  will  affect  his  own  welfare  and  that  of  his  family. 
The  good  leader  is  always  a  good  workman,  and  often  of 
exceptional  skill  ;  outsiders,  coming  from  a  distance,  may 
inliuence  the  mass  of  workmen  by  other  qualities,  and 
succeed  among  them  even  if  they  know  nothing  of  the 
trade,  but  he  to  whom  the  saying  "  A  prophet  is  not  with- 
out honor  save  in  his  own  country,"  is  especially  appli- 
cable, cannot  be  chosen  leader  unless  he  gives  prools  ot 
his  superior  skill  as  a  workman. 


And  these  are  the  men  whom  employers,  most  unfortu- 
nately, make  it  a  rule  to  discharge  as  soon  as  the  respect 
of  their  lellow-workmen  makes  them  prominent  !  And 
with  what  result  ?  Simply  to  bring  forward  the  bad 
leaders  !  The  employers  will  not  accept  the  leaders  whose 
every  circumstance  is  a  guarantee  ot  good  laith  and  mod- 
eration, and  they  must  therelore  deal  with  those  who  ofler 
no  guarantee.  lor  it  is  utterly  impossible  (as  is  proved  by 
history)  to  ctfectually  resist  the  force  which  is  drning  the 
workingmen  toward  their  emancipation,  and  consequently 
to  the  use  ot  all  the  means  necessary  to  attain  it. 

And  who  are  these  other  leaders,  whom  1  will  call  in- 
dependent, to  distinguish  them  from  the  lirst  ?  They  are 
either  men  ol  education,  but  without  experience  in  trade 
matters,  and  therelore  unable  to  solve  the  problems  to 
which  they  usually  devote  enthusiasm  and  lalents  which 
deserve  a  greater  measure  of  success  than  they  attain,  or 
they  belong  to  the  class  who  have  lost  their  natural  place 
in  life,  such  as  are  produced  in  all  times  of  excitement. 

1  shall  say  nothing  ot  the  first,  except  to  regret  that  our 
industrial  customs,  in  putting  them  in  the  place  of  the 
natural  leaders  of  the  workingmen,  divert  them  from 
other  work  which  might  be  useful,  and  to  declare  em- 
phatically that,  although  1  condemn  the  sophistries  by 
which  they  seek  to  lead  astray  the  people  ot  our  towns, 
yet  1  believe  their  motives  to  be  pure  even  if  not  unmixed 
with  ambition. 

But  what  ol  the  leaders  whom  we  may  truly  call  bad, 
who  fish  in  troubled  waters,  birds  of  ill-omen  who  fly  to 
the  scene  of  hostilities  as  soon  as  an  industrial  conflict  is 
threatened  ?  It  would  be  difficult  to  feel  toward  them  as 
kindly  as  toward  the  others,  but  is  it  not  true  that  they 
would  not  exist  if  those  whose  places  they  take  (the  good 
leaders)  had  been  treated  differently  ?  To  begin  with, 
where  do  they  come  from  ?  1  can  tell  you,  at  least  as 
regards  many  of  them.  They  come  from  the  shops  and 
the  foundries  and  the  mines  from  which  they  have  been 
systematically  driven  whenever  they  have  tried  to  act  the 
part  of  good  leaders — they  are  like  cats  whom  fear  has 
transformed  into  tigers— or  rather  like  dogs,  whom  a 
merciless  boycott  has  driven  mad  1 

But  if  we  ask  how  we  can  best  make  head  against  the 
cruel  dynamiter,  whether  of  hand  or  of  tongue  only,  who 
in  our  day  has  attained  to  so  sad  a  celebrity,  I  can  only 
refer  you  to  what  I  heard  said  by  the  Mayor  of  Ghent, 
that,  if  that  imjiortant  city  had  been  saved  from  anarchy, 
it  was  due  to  the  growth  of  a  great  labor  organization. 

I  hope  I  have  shown  you  that  it  is  impossible  to  alienate 
the  natural  intermediaries  between  employers  and  em- 
ployed, the  natural  leaders  in  all  labor  movements,  with- 
out seeing  their  functions  usurped  by  agitators,  whose 
least  detect  it  is  that  they  furnish  no  guarantee  of  either 
intelligence  or  responsibility.  There  must  be  labor  lead- 
ers !  That  is  one  of  the  conclusions  of  this  lecture,  and 
I  hope  that  you  consider  that  it  is  proved  by  the  argu- 
ments I  have  presented  to  you. 


COLUMBIAN  EXPOSITION  NOTES. 


The  time  officially  set  for  receiving  applications  for 
space  at  the  Exposition  expired  August  i.  It  is  under- 
stood that  requests  for  space  can  still  be  received,  but  late 
applicants  will  have  to  take  their  chances  tor  admission, 
and  cannot  expect  favorable  positions. 

A  VERY  curious  exhibit  will  be  made  ip  the  Transporta- 
tion Department  by  the  firm  of  Cook  &  Son,  of  London. 
It  is  intended  to  illustrate  methods  of  traveling  outside 
those  ordinarily  in  use  in  civilized  countries,  and  will  in- 
clude such  means  of  transportation  as  the  Norwegian 
carriole,  Norwegian  sleigh,  Lapland  dog  sleigh,  Irish  car, 
Neapolitan  cart,  Turkish  caique,  Palestine  encampment, 
camel  saddle  and  harness,  elephant  with  howdah,  Bom- 
bay bullock  cart,  catamaran,  Chinese  palanquin,  Japan- 
ese jinnksha,  models  of  the  dahabeahs  or  boats  used  on 
the  Nile,  and  the  like. 


The   Chief-  of    the    Transportation    Department,    Mr. 
Willard  A.  Smith,  has  secured  for  exhibition  one  ot  the 
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boats  used  by  the  Canadian  voyageurs,  which  he  found  in 
the  State  Historical  Museum  of  Wisconsin,  at  Madison. 
The  boat  is  an  old  batteau  of  the  pattern  used  by  the 
French-Canadian  fur  traders  in  their  voyages  on  the  lakes 
and  rivers  of  the  Northwest  before  Illinois  or  Wisconsin 
had  been  organized  as  territories.  It  is  a  leviathan  of 
canoes,  weighing  i.ioolbs.,  is  30  ft.  long,  and  in  its  day 
carried  iS  men  and  over  a  ton  of  goods  for  the  Indian 
trade.  Secretary  Thwaite  of  the  Wisconsin  Historical 
Museum,  on  one  of  his  canoe  trips  two  years  ago,  found 
this  relic,  water-logged,  on  the  banks  of  the  Upper  St. 
Croix,  and  had  it  conveyed  to  Madison. 


The  Hoboken  Land  &  Improvement  Company  will  ex- 


Foreign  Naval  Notes. 


A    FRENCH    COAST-riEFF.NRE  SHU". 

The  cut  given  below,  from  I.e  Yacht,  shows  the  armored 
coast-defense  ship  Terrihli  of  the  French  Navy.  This  vessel 
Is  a  heavily  armored  ship  280  fi.  long,  59  ft.  beam  and  7,713 
tons  displacement  ;  she  carries  two  very  heavy  guns  42  cm. 
(16.5  in.)  caliber  ;  four  3.9-10.  rapid-fire  guns  ;  two  i.Ss-in. 
rapid-fire  guns  and  16  revolving  cannon  and  machine  guns. 

The  illustration  shows  another  instance  of  the  tendency  of 
the  French  designers  to  pile  up  structures  upon  the  decks  of 
their  armored  ships,  which  gives  them  a  somewhat  clumsy 
appearance. 


r-^-.x 


THE    "GOLDEN    DOOR"    OF   THE   TRANSPORTATION    BUILDING,    COLUMBIAN    EXPOSITION. 


hibit  a  fac-simile  of  the  twin-screw  steamer  built  in 
Hoboken  by  Mr.  .Stevens,  in  1S05.  It  will  have  the  orig- 
inal boiler  and  engine,  which  have  been  preserved  as 
relics.  In  connection  with  this  the  company  will  show  a 
model  of  the  Haiiil/iirg,  the  latest  double-screw  boat  built 
for  the  ferry  between  Hoboken  and  New  York. 


Lake  Monitors. 


The  first  of  the  monitor  type  of  cargo  vessel,  the  Andaste, 
which  has  just  taken  2,300  gross  tons  of  iron  ore  from  Escanaba 
on  a  draft  of  14  ft.  10  in.  forward  and  15  ft.  2  in.  aft,  can  be 
pronounced  a  successful  carrier.     On  this  draft — 15  ft.  even — 


The  accompanying  illustration  shows  the 
most  striking  architectural  feature  of  the 
Transportation  Building  —  the  "Golden 
Door."  It  will  serve  to  give,  even  without 
the  beautiful  coloring  which  will  character- 
ize it  in  its  completed  state,  a  very  good 
idea  of  what  promises  to  be  one  of  the  most 
notable  architectural  features  of  this  display. 
The  dimensions  of  this  door,  as  well  as  those 
of  the  building  itself,  have  been  so  frequently 
published  that  it  is  useless  to  again  repro- 
duce them,  but  the  accompanying  sketch 
gives  some  idea  of  the  general  design  and 
proportions. 


It  is  stated  that  the  exhibit  of  the  New 
York  Central  &  Hudson  River  Railroad  Com- 
pany will  include  a  reproduction  of  the  first 
passenger  train  run  on  the  old  Mohawk  & 
Hudson  Railroad — the  first  beginning  of  the  Central — 
which  will  be  placed  beside  a  complete  train,  of  vestibuled 
cars  of  the  latest  pattern. 


HARDOR  DF.FENSE   SHIP   "TERRIBLE,"   FRENCH   NAVY. 


the  Andasit's  cargo  is  full  150  tons  greater  than  cargoes  carried 
on  the  same  draft  by  the  JVatvatam  and  Griffin,  boats  in  the 
same  fleet  that  are  of  similar  dimensions  but  of  the  ordinary 
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type  of  steel  steamers.  President  Henry  D.  CofTinberry.  of  the 
Cleveland  Ship  Building  Company,  liuilders  of  the  monitors, 
made  the  trip  to  ICscanaba  on  the  Am/aslf,  and  is  very  much 
pleased  with  the  boat. 

The  accompanying  illustration,  made  from  drawings  prepared 
just  before  the  boat  was  launched,  shows  the  monitor  after  sev- 


ning  in  either  direction,  and  greatly  facilitates  the  handling;  at 
the  terminus  of  the  roadway,  as  the  car  is  not  turned  around 
at  ihis  place  ;  but  by  making  a  simple  change  in  the  gripping 
mechanism  it  is  ready  lo  commence  the  return  trip.  The  open 
construction  of  the  end  compartments  allows  the  gripman  to 
have  an  unobstructed  view  ahead  and  on  the  sides.     It  will 
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THE  LAKE  CARGO  STEAMER  "ANDASTE." 


eral  important  changes  in  the  original  design.  The  second  boat 
of  this  type,  the  Choclau;  is  about  ready  for  launching  at  the 
yard  of  the  Cleveland  Ship  Building  Company.  The  boat's 
dimensions  are  266  ft.  keel,  38  ft.  beam  and  23  ft.  hold.  The 
triple-expansion  engines  are  17,  29  and  47  in.  X  3I)  in.  stroke, 
getting  steam  from  two  ii  X  12ft.  boilers  and  turning  an 
llj-ft.  wheel.  The  water  bottom  is  4^  ft.  deep  and  is  emptied 
and  filled  by  a  ballast  pump  with  a  14-in.  steam  cylinder,  iS-in. 
water  cylinder  and  12  in.  stroke.  The  steam-steering  gear  can 
be  worked  by  two  wheels,  one  on  the  windlass  house  deck  and 
the  other  from  the  pilot  house  aft. — Cleveland  Marine  Review. 


Recent  Patents. 


CABLE  RAILROAD  CAR. 

Mr.  Toiin  Hammond,  of  San  Francisco,  Cal.,  has  patented 
the  form  of  cable  car  shown  in  fig.  5,  which  he  describes  as  fol- 
lows : 

The  car  is  built  with  three  compartments.  A,  B  and  C,  the 
middle  compartment  A  being  closed  on  the  sides  by  windows 


thus  be  seen  that  this  car  will  run  in  either  direction  with  equal 
facility.  The  appearance  and  construction  of  the  car  is  the 
same  at  each  end,  being  in  fact  a  double  combination-car. 


Manufactures. 


General  Notes. 


The  Jewett  Supply  Company  will  have  early  in  September 
60  passenger  cars  fitted  with  its  anti-friction  device  on  the 
Boston  &  Albany  Railroad  ;  this  is  a  result  of  the  excellent 
working  of  those  already  in  use.  The  orders  lately  received 
are  for  the  equipment  of  two  full  trains  on  the  New  York  & 
Boston  through  line  and  the  directors'  car.  Orders  have  also 
been  received  to  equip  some  passenger  cars  for  the  Baltimore 
&  Ohio  and  some  cars  for  the  Union  Tank  Line.  The  Boston 
&  Albany  intends  to  equip  all  its  cars  as  fast  as  possible. 

The  Weisel  &  Victor  Manufacturing  Company,  Milwaukee, 
has  recently  made  sales  of  Corliss  engines  as  follows  :  Sheboy- 


HAMMO.VDS   CABLE    RAILROAD   CAR. 


in  the  usual  manner,  and  having  a  sliding  door  at  each  end, 
and  a  seat  running  lengthwise  on  each  side  of  the  car.  The 
end  compartments  B  and  C  are  of  open  construction,  being 
without  windows  or  doors,  and  are  provided  with  seats  c  c, 
running  lengthwise  of  the  car,  as  shown,  and  are  placed  back 
to  back,  with  a  sufficient  space  between  the  backs  for  working 
the  cable-gripping  mechanism.  The  entrances  to  compartment 
A  are  open  at  all  times  to  the  street  by  passages  J  J  d  J. 

The  symmetrical  construction  of  this  car  adapts  it  for  run- 


gan.  Wis..  Electric  Company,  one  46  X  48  in.;  Mattoon  Manu- 
facturing Company,  Sheboygan,  Wis.,  one  46  X  42  in.;  Cudahey 
Brothers,  Milwaukee,  one  20  X  42  in.,  one  22  X  42  in.  and 
two  24  X  4S  in.;  Republican  House,  Milwaukee,  one  14  X  36 
in.;  Opaque  Cloth  Company.  Chicago,  one  20  X  42  in.;  Deninie 
&  Dierkes  Furniture  Company,  Kankakee,  III.,  one  26  X  48 
in.;  Heroy  &  Marrenner,  Chicago  Heights,  one  10  X  30  in.; 
Milwaukee  Malt  X  Grain  Company,  one  20  X  42  in.;  Lembeck 
&  Betz,  Jersey  City,  N.  J.,  one  22  X  42  in.;  Swift  &  Company, 
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Chicago,  one  iS  X  42  in.  high-pressure  and  one  cross-com- 
pound, non-condensing,  24  and  34  X  4S  in.;  Chicago,  Mil- 
waukee &  St.  Paul  Railroad  Company.  Milwaukee,  one  500- 
H.P.  cross-compound,  condensing  ;  Badger  Illuminating  Com- 
pany, Milwaukee,  one  600  H. P.  cross-compound  engine. 

The  Irondalc  Steel  &  Iron  Company,  Anderson,  Ind  .  has 
been  reorganized,  with  George  A.  Laughlin,  President  ;  John 
T.  Whitelaw,  Vice-President,  and  H.  O.  Crane, 
General  Manager.  The  works  will  be  started  up, 
and  will  shortly  be  enlarged. 

The  Pennsylvania  Railroad  Company  has  com- 
pleted and  put  on  its  ferry  between  New  York  and 
Jersey  City  the  U'as/nngton,  a  new  boat  very  simi- 
lar 10  the  Cincinnati,  described  some  time  ago, 
but  with  some  improvements.  The  new  boat  has 
double  screws,  driven  by  two  compound  engines 
with  Canfield's  valve,  as  used  in  the  Cittcinnati ; 
she  is  206  (t.  long,  and  65  ft.  wide  over  all.  She 
is  double-decked   and  very  handsomely  fitted  up. 

The  New  Jersey  Central  Railroad  Company  has 
contracted  with  the  Harlan  &  Hollingsworth  Com- 
pany, of  Wilmington,  Del.,  to  build  two  double- 
screw  ferry-boats  154  ft.  long  over  all  and  148  ft. 
on  the  water-line.  These  boats  are  to  be  double- 
decked  and  handsomely  finished,  with  large  pas- 
senger accommodations. 

The  Union  Pacific  Company  has  recently  placed 
a  considerable  order  with  the  Falls  Hollow  Stay-bolt 
Company,  Cuyahoga  Falls,  O.,  for  hollow  stay-bolt 
iron  ;  and  has  also  specified  Falls  Hollow  stay- 
bolts  to  be  used  in  several  new  locomotive  boilers 
ordered  from  outside  shops. 

The  Pennell  water  purifier  is  to  be  put  in  at  the 
water  station  at  Bitter  Creek  on  the  Union  Pacific. 
The  water  at  that  point  is  exceptionally  bad,  con- 
taining a  very  larpe  proportion  of  alkali  and  vari- 
ous salts,  and  the  company  has  had  much  trouble 
with  the  boilers  on  that  division  of  the  road. 

Henry  C.  Gould  has  been  chosen  Vice-Presi- 
dent and  General  Manager  of  the  Gould  Coupler 
Company,  and  F.  P.  Huntley  has  been  chosen 
Secretary  of  the  Company. 


An  Embosssing  Power  Press. 


The  illustration  given  herewith  shows  a  power 
press  used  for  embossing  small  work  of  various 
kinds,  formerly  done  in  drop  presses,  and  which  is 
adapted  to  a  considerable  range  of  work.  This 
press,  which  is  numbered  33  by  the  makers — the 
Ferracute  Machine  Company,  of  Bridgeton,  N.  J. — 
is  the  third  in  a  series  of  four  sites  used  for  this 
purpose. 

It  may  be  mentioned  incidentally,  as  showing  the 
extent  of  the  press  business,  that  the  new  cata- 
logues of  the  Ferracute  Company  show  over  150 
sizes  and  kinds  of  presses  for  general  sheet-metal 
work. 

Returning  to  the  press  shown  in  the  cut,  it  may 
be  said  that  all  of  these  presses  have  solid  columns, 
not  cored  out  hollow,  and  are  built  very  heavy  and 
substantial  in  their  working  parts.  Among  their 
peculiar  features  may  be  mentioned  ;  i.  A  new 
and  improved  automatic  clutch,  very  simple  and 
durable,  and  so  arranged  that  the  shaft  cannot  make 
more  than  one  revolution  by  one  action  of  the 
treadle.  It  consists  of  a  lever  or  button  connected 
with  a  sliding-pin  in  the  shaft.  This  pin  en- 
gages with  studs  projecting  from  the  fly-wheel 
which  runs  loose  on  the  shaft  when  out  of  action. 
There  being  three  studs  in  the  wheel,  the  oper- 
ator never  has  to  wait  more  than  one-third 
of  a  revolution  for  the  press  to  start.  The  wheel  pins  have 
square  heads  and  can  be  revolved  as  they  wear,  thus  giving 
greater  life  to  the  clutch  than  in  other  forms,  and  when  worn 
out  they  are  very  cheaply  replaced.  This  clutch  is  provided 
also  with  a  safety-pin  to  lock  it,  allowing  the  shaft  to  be  re- 
volved to  any  position,  and  the  dies  adjusted  while  the  fly- 
wheel is  in  motion,  thus  dispensing  with  the  need  of  a  counter- 
shaft. 

2.  A  reversible  treadle-lock  operated  by  the  foot,  by  which 
the  treadle  can  be  fastened  down  for  continuous  running,  or 
up  for  safety  when  the  press  is  temporarily  stopped. 


3.  A  treadle  bumper  and  stop  of  India  rubber  for  securing  a 
noiseless  and  limited  motion. 

4.  An  adjustable  spring-brake  which  controls  the  motion  of 
the  press  and  adapts  it  to  various  speeds. 

5.  An  adjustable  ball-and-socket  pitman,  provided  with  an 
improved  clamping  device  at  the  upper  end,  thus  avoiding  the 
annoyance  of  loose  joints  incident  to  lock  nuts,  and  giving  the 
pressure  from  shaft  to  dies  practically  through  solid  metal. 


EMBOSSING   PRESS   BY   THE    FERRACUTE   COMPANY. 

The  press  is  furnished  with  four  die-clamps,  the  heads  of  the 
clamp-bolts  sliding  in  slots  in  the  bed.  For  fome  kinds  of 
work  two  hook-headed  clamps  sliding  in  true  bored  holes  are 
preferred,  and  these  are  furnished  when  ordered.  The  weight 
of  press  No.  33  is  about  3.000  lbs.;  weight  of  fiv- wheel  about 
750  lbs. ;  diameter  of  flywheel,  39  in. ;  width  of  fly-wheel,  6  in. ; 
stroke  of  slide-bar  (variable  to  order),  iJ  in.;  adjustment  of 
slide-bar,  3  in.;  size  of  each  column,  solid  iron,  4^  X  7  in.; 
breaking  strain  of  columns  about  2, 500,000  lbs.  The  smallest 
size  of  this  series  weighs  1,000  lbs.  and  the  largest  5,500  lbs. 
complete,  ■ 
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A  Heavy  Punching  and  Shearing  Machine. 

The  accompanying  illustration  shows  a  machine  designed 
for  general  punching  and  shearing  of  iron  and  steel  plate  and 
for  boiler  work,  which  is  maiie  by  the  Lonj;  &  Allslaller  Com- 
pany, of  Hamilton,  O.      The  machine  is  double,  and  both  sides 


HEAVY   PU.VCHIN'G    AND   SHEARING   MACHINE. 


may  be  employed  in  punching  or  shearing,  according  to  the 
tool  with  which  it  is  fitted.  The  general  advantage  of  the 
double  machine,  however,  is  that  one  side  may  always  be  ready 
for  punching  and  the  other  side  for  shearing.  Each  side  is 
entirely  independent,  and  may  be  operated  while  the  opposite 
side  is  at  rest. 

'1  he  machine  is  driven  by  a  belt  through  powerful  gearing 
turning  steel  cam  shafts,  and  the  latter  may  be  turned  by  hand- 
gearing  at  the  front  of  the  machine  to  facilitate  setting  the  tools. 
Where  it  is  preferred  to  make  the  machine  independent  of  a 
belt,  it  is  provided  with  a  double-acting  steam  engine  attached 
directly  to  it  and  designed  for  this  special  purpose.  The  slides 
are  counterbalanced  and  the  jaws  are  provided  with  convenient 
devices  for  the  reception  of  the  tools,  punches,  shearing  belts, 
etc.  The  stripper  is  of  convenient  form  and  can  be  quickly 
removed. 

The  machine  shown  will  punch  holes  up  to  li  in.  through 
l-in.  plates  as  far  as  4S  in.  from  the  edge  of  the  plate.  It  will 
also  shear  i-in.  plates.  This  machine  is  made  with  threats  of 
equal  depth,  but  where  it  is  preferred  they  are  made  with 
unequal  throats. 

The  machine  illustrated  is  a  type  of  a  large  number  of  similar 
class  which  are  made  by  the  same  Company  for  special  opera- 
tions in  punching  and  shearing,  and  which  are  adapted  for 
work  of  different  classes,  while  their  general  design  and  con- 
struction is  the  same  as  the  one  shown. 


Lake  Shipbuilding. 


The  F.  W.  Wheeler  yard  at  West  Bay  City,  Mich.,  recently 
launched  the  C.  F.  Bielman,  a  sister  ship  to  the  Uganda,  which 
was  lately  illustrated  in  the  Journal.  This  yard  has  lately 
closed  contracts  for  a  steel  steamer  for  D.  C.  Whitney,  of 
Detroit,  to  be  a  duplicate  of  the  W.  H.  Gilbert,  described 
below  ;  also  for  two  very  large  steel  steamers  tor  Hawgood  & 
Avery,  of  Cleveland,  to  be  3')0  ft.  keel,  377  ft.  0  in.  over  all, 
45  ft.  beam  and  25  ft.  molded  depth.  They  will  have  a  5. tin. 
water  bottom  and  carry  1,350  tons  of  water  ballast.  The  en- 
gines will  be  triple-expansion,  cylinders  23  in.,  37  in.  and  62 
in.  X  44  in.  The  boilers  will  be  of  ihe  Scotch  type,  12  X  I2i 
ft.  The  engines  will  be  built  in  the  Wheeler  shops.  Another 
contract  is  for  a  wooden  schooner,  250  ft.  keel,  41  ft.  beam  and 
17  ft.  molded  depth. 

Ttie  Globe  Iron  Works,  Clevf  land,  have  lately  completed  a 
large  boat  for  the  Minnesota  Iron  Company  ;  she  is  350  ft. 
long  over  all,  330  ft.  keel.  45  ft.  beam  and  24  ft.  5  in.  deep  ; 
the  engines  are  triple-expansion,  24  in.,  39  in.  and  63  in.  X  5S 
in.,  and  there  are  three  boilers. 


Other  large  ships  lately  built  are  noted  as  follows  : 
Slruii^hlback,    building   by    Detroit   Dry    Dock   Company  for 

Eddy   Brothers,  Saginaw  :   360  ft.  over  all,  42  ft.  beam  and  24 

ft.  deep  ;  engines  same  si/e  as  those  of  steamer  K.   C.  Pope, 

which  are  22,  35  and  56  X  44  in. 

Pallifinder,  building  by  the  American  Steel  Barge  Company, 

West  Superior,  Wis.,  for 
Samuel  Mather,  Cleveland, 
O. :  340  ft.  over  all,  325  ft. 
keel,  42  ft.  beam  and  25  ft. 
deep  :  engines  23,  37  and  62 
in.  X  42  in.;  three  boilers. 

Monitor,  building  by  the 
Cleveland  Ship  Building 
Company  on  their  own  ac- 
count :  340  ft.  over  ail,  324 
It.  keel,  42  ft.  beam  and  24 
ft.  deep  ;  engines  20.  33  and 
=4  in.  X  40  in.  stroke. 
"  F.  W.  Wheeler  -.^  Com- 
pany have  lately  completed 
the  Wapiti,  a  very  hand- 
somely titled  yacht,  rebuilt 
by  Sibley  &  Bearinger.  She 
is  S3  ft.  6  in.  keel,  S6  ft. 
over  all,  14  ft.  3  in.  beam 
and  6  ft.  6  in.  deep.  She 
has  a  complete  electric-light 
plant  and  all  possible  appli- 
ances (or  comfort.  This 
yacht  will  be  propelled  by  a 
compound  engine  9}  and  21 
in.  with  a  12  in.  stroke,  while 
the  steam  will  be  furnished 
by  a  patent  Roberts  safety 
water-tube  boiler  7  ft.  6  in. 
X  8  ft.;  working  pressure, 
200  lbs.     It  is  thought  that 

the  boat  will  develop  a  speed  of  about  14  or  15  miles  per  hour. 

She  has  been   rebuilt  on  the  designs   of   Mr.    A.    K.  Moseley, 

Draftsman  of  the  company. 

The  Detroit   Dry  Dock   Company   has   closed  contracts  to 

build  a  large  steel  freighter  for  the  Western   Transit  Company 

and  two  steel   passenger  boats,   to  be  the  handsomest  on  the 

lakes,  for  the  Detroit  &  Cleveland  Steam  Navigation  Company. 
The   first  of   the   three   lightships   built   for    the    Lighthouse 

Board  at  the  Wheeler  yard  has  reached  salt  water  safely,  and 

the  other  two  are  on  their  way. 


The  Deitz  Draw-Bar. 


The  accompanying  illustrations  show  a  draw-bar  invented 
by  Mr.  Henry  Deilz,  of  Denver,  Col.,  which  was  exhibited  at 
the  recent  Convention  of  the  Master  Car-Builders'  Association. 


F,q2. 


THE    DEITZ   PASSENGER   DRAW- BAR. 

The  first  illustration,  figs,  i  and  2,  shows  Mr.  Dciiz's  passenger 
draw-bar.  which  is  intended  to  use  a  head  of  either  the  Miller 
or  the  M.  C.  B.  type.     The  change  can  be  made,  as  will  be 
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seen  from  the  drawings,  by  simply  taking  the  pin  out  and  sub- 
stituting a  new  hook  for  the  one  previously  in  use  and  then 
replacing  the  pin,  so  that  the  change  can  be  quickly  made  from 


they  would  vulcanize  as  soft  as  lamp-wick  and  retain  their 
elasticity  until  the  glass  was  changed,  when  the  old  rubber 
could  be  removed  without  trouble,  while  by  the  old  way,  I  have 


THE   UEITZ    FREIGHT  COUPLER. 


one  foim  of  head  to  the  other.  The  advantages  claimed  are 
that  cars  in  this  way  can  be  interchanged  without  difficulty 
where  a  different  type  of  drawhead  is  used.' 

The  freight  coupler,  which  is  shown  in  fig.  3,  is  a  link-and- 
pin  coupler,  which,  the  inventor  claims,  is  automatic  and  will 
not  cause  any  difficulty  in  coupling  on  sharp  curves.  The 
key-hook  is  so  shaped  that  if  the  link  is  pushed  in  while  the 
hook  is  at  its  normal  position  it  rises  automatically  and  drops 
back  into  position,  locking  the  coupler,  while  if  the  link  has 
been  previously  inserted  it  can  be  dropped  out  or  be  lost.  The 
drawing  shows  the  arrangement  sufficiently  well,  i  being  the 
draw-bar,  2  the  key-hook,  3  hand  rod  for  uncoupling,  and 
4  the  link-holder,  while  A  shows  the  step,  B  the  chair,  and  C 
the  back  of  the  chair.  This  can  readily  be  worked  from  the 
side  of  the  car  by  means  of  a  rod  and  lever  with  a  handle  on 
the  end.  This  coupler,  we  are  informed,  is  to  be  tried  on  sev- 
eral roads. 

♦ 

A  Nevy  Gate  Valve. 


The  ilustralion  given  herewith  shows  a  new  pattern  of  gate 
valve,  to  which  the  manufacturers  have  given  the  name  of  the 
"  mobile  wedge"  valve  ;  it  is  made  by  the  Koss  Valve  Com- 
pany, of  Troy,  N.  Y. 

The  distinguishing  feature  in  this  valve  is  the  rolling  action 
of  the  movable  wedge,  which  secures  a  uniform  pressure  over 
the  entire  back  of  the  gate  ;  this  is  accomplished  without  any 
grinding  of  the  valve  faces  by  sliding  contact.  The  mechanism 
consists  of  two  pairs  of  X-shaped  bearing  blocks  carrying  a 
rolling  wedge  between  them,  and  a  seating  plunger  which  bears 
in  the  center  of  the  valve  case  when  the  valve  is  closed,  as 
shown  in  the  engraving.  The  pressure  to  seat  the  valve  is 
equally  divided  between  four  points  on  each  disk  or  gate,  and 
a  positive  motion  seats  them  without  sliding  them  on  their 
faces.  Each  gate  is  hung  on  trunnions  and  is  free  to  revolve, 
so  that  it  is  seated  in  a  different  place  each  time  the  gate  is  oper- 
ated ;  an  arrangement  which  will  evidently  tend  to  keep  the 
valve  light  and  prolong  its  life. 

It  is  claimed  that  this  valve  is  much  more  easily  operated 
than  the  ordinary  gate  valve,  especially  in  the  larger  sizes.  It 
has  given  satisfaction  wherever  it  has  been  used. 


Other  Uses  for  Graphite. 


A  CORRESPONDENT  says  ;  "  I  have  read  an  article  on  graphite 
taken  from  the  American  machinist.  Let  me  say  that  I  have 
used  graphite  for  many  purposes,  some  that  the  correspondent 
did  not  name,  which  I  will  give  as  it  may  benefit  some  of  my 
brother  engineers,  who  perhaps  have  not  experimented  to  any 
great  extent  with  the  article.  I  have  used  handhole  and  man- 
hole gaskets  eight  to  ten  times  by  carefully  smedring  the  sur- 
face next  boiler  shell,  taken  out  at  periods  of  three  to  four 
weeks,  using  steam  pressure  as  high  as  100  lbs.  In  packing 
water  glasses,  by  putting  a  little  graphite  and  oil  on  the  gasket 


spent  much  time  in  digging  out  the  rubber,  baked  hard  as 
vulcanite.  Another  thing  I  used  it  for  was  after  putting  back 
my  handhole  plate  or  plugs  in  back  connection,  I  caiefully 
brush  away  all  the  soot  and  ashe^;,  then  with  a  small  brush 
paint  a  good  coat  of  graphite  over  flange,  stud  and  nuts.     After 


THE   ROSS  GATE   VALVE. 


running  boiler  from  three  to  six  months,  and  using  coke  for 
fuel,  with  forced  draft,  the  nuts  can  be  removed  without  trouble, 
as  the  heat  has  not  been  great  enough  to  burn  the  lead." 


Baltimore  Notes. 


MiiSSRS.  James  E.  Hevves  &  William  Browne,  Jk.,  Elec- 
tric Engineers,  have  submitted  a  proposition  to  the  Mayor 
and  City  Council  to  light  the  city  by  electricity.  The  proposi- 
tion contemplates  the  utilization  of  the  large  overflow  of  Lock 
Raven  Dam.  The  capacity  of  the  plant  is  given  at  500  H.P., 
but  can  easily  be  increased.     The  turbines  proposed  to  be  used 
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are  the  Poole  and  IIunt-Leffel  type,  and  the  dynamos  of  the 
Edison  type. 

TllK  Curtis  Hay  Electric   Railroad  Company  is  double  track- 
ing its  line  between  Curtis  Bay  and  lialtimore. 

Thk  Pullman  Company  is  building  300  gondola  cars  for  the 
Columbus  iV  Mocking  Valley  Coal  &  Iron  Company. 

TilK  construction  of  a  boulevard  between  Baltimore  and 
Washington,  which  has  been  discussed  lor  a  long  lime,  is  said  to 
be  approaching  a  practical  stage.  With  the  boulevard  a  trac- 
tion system  is  said  to  be  linked.  About  all  the  necessary  legis- 
lation to  enable  the  plans  to  be  successfully  completed  has  been 
passed,  and  men  with  ample  capital  to  carry  out  the  idea  are 
said  to  have  taken  hold  of  the  enterprise,  which  is  now  backed 
by  the  capitalists  of  the  Baltimore  Traction  Company.  In  the 
session  of  the  Maryland  Legislature  last  winter,  an  act  which 
was  approved  April  7  was  passed,  incorporating  the  Baliimore  \ 
Washington  Turnpike  iS:  Tramway  Company.  The  incorpora- 
tors named  included  a  number  of  well-known  persons  living 
along  the  route  of  the  proposed  road.  A  tew  days  after  the  ap- 
proval of  the  act  the  subscription  books  were  opened  at  Laurel, 
under  the  provisions  of  the  act,  and  all  the  stock  was  sub- 
scribed, a  majority  of  the  subscriptions  being  taken  in  the  inter- 
est of  the  Baltimore  Traction  Company.  Immediate  action  in 
the  building  of  the  road  was  prevented,  it  is  said,  on  account  of 
the  inability  to  complete  the  road  farther  than  the  northeastern 
line  of  the  District  of  Columbia,  as  the  charter  from  the  Mary- 
land Legislature  could  only  empower  the  building  of  the  line  to 
that  point.  A  bill  was  pushed  through  Congress,  and  approved 
recently,  which  provides  for  the  necessary  link  of  the  road 
within  the  District  of  Columbia.  One  of  the  directors  states 
that  the  boulevard  will  undoubtedly  be  built.  The  absence  of 
many  of  the  directors  from  the  city  at  present  will  probably 
cause  a  delay  in  the  commencement  of  active  operations  until 
fall,  he  added,  but  by  the  latter  part  of  September  a  meeting 
will  probably  be  held  and  the  work  laid  out.  No  details  of  the 
constructions  have  been  arranged,  and  it  is  said  the  necessary 
surveys  have  not  been  made.  It  is  said  electricity  will  be  the 
motive  power  on  the  tramway. 

The  General  Manager,  J.  T.  Odell,  of  the  Baltimore  &  Ohio 
Railroad,  has  just  completed  an  inspection  trip  over  the  Graf- 
ton &  Greenbrier  Railroad.  This  road  has  recently  been  ac- 
quired by  ihe  Baltimore  &  Ohio,  and  its  name  has  been  changed 
to  the  Grafton  &  Bealington  Railroad.  It  was  formerly  operat- 
ed as  a  narrow-gauge  line,  but  has  been  changed  to  standard 
gauge  bv  the  Baltimore  &  Ohio.  The  Grafton  &  Bealington  is 
42  miles  long,  and  extends  eastwardly  from  Grafcon.  The 
West  Virginia  Central  Railroad  Company  has  built  a  connect- 
ing link.  It)  miles  long,  from  Elkins,  on  its  main  Hne,  to  Beal- 
ington, where  a  connection  is  made  with  the  new  link  of  the 
Baltimore  &  Ohio.  An  agreement  has  been  entered  into  be- 
tween the  Baltimore  &  Ohio  and  the  VVest  Virginia  Central  for 
an  interchange  of  freight  traffic  in  a  few  days.  By  the  comple- 
tion of  these  links  the  West  Virginia  Ceniral  will  have  direct 
communication  with  the  leading  trunk  lines  East  and  West,  and 
the  Baltimore  &  Ohio  will  secure  a  share  of  the  valuable  coal, 
coke  and  lumber  traffic  of  West  Virginia,  which  has  its  outlet 
over  the  West  Virginia  Central.  The  extension  and  enlarge- 
ment of  the  two  roads  will  give  the  iron  fields  of  Northern  Vir- 
ginia, the  coal,  timber,  and  ore  fields  of  West  Virginia,  and  the 
Pennsylvania  forests  adjacent  a  short  connection  to  the  trunk 
lines,  so  ihai  they  can  be  more  easily  reached  from  all  points 
East  and  West.  Much  of  this  traffic  has  heretofore  taken  a  cir- 
cuitous route  to  reach  its  destination. 

The  Baltimore  &  Ohio  Southwestern  has  ordered  20  side- 
dump  cars  from  the  Pullman  Company. 

The  Carlisle  Manufacturing  Company  is  just  completing  an 
order  of  300  cars  for  the  Monongahela  River  Railroad,  and  is 
also  about  to  build  too  each  for  the  Fairmount  Coal  &  Coke 
Company  and  the  Gaston  Coal  Co:npany. 

The  South  Baltimore  Car  Works  will  build  100  cars  for  the 
West  Virginia  &  Pittsburgh  Railroad  for  the  logging  trade. 
They  will  be  flat  cars,  especially  strong,  and  with  30-in.  wheels. 


The  Servt  Ribbed  Boiler  Tube. 


Car   Lighting. 


The  Midland  Railway  of  England  has  adopted  the  Pintsch 
light  as  the  standard  method  of  illuminating  its  passenger  cars. 
The  company  has  already  caused  the  erection  of  three  gas 
plants  at  various  points  along  the  line,  and  has  ordered  equip- 
ment for  8S6  cars.  This  company  has  abandoned  the  use  of 
the  electric  system  of  lighting  which  it  has  had  in  use  for  several 
years,  as  it  was  found  to  be  expensive  and  unreliable  for  ser- 
vice ;  and  after  due  consideration  it  has  taken  up  the  Pintsch 
system  as  being  the  cleanest,  safest  and  most  economical 
method  of  car  lighting. 


Some  reference  has  heretofore  been  made  to  the  Serve  ribbed 
boiler  tube,  and  the  advantages  which  it  offers  of  increasing  the 
heating  surface  of  boilers,  with  a  corresponding  economy  of 
fuel. 

Recent  orders  for  marine  boilers  include  sets  of  tubes  for  a 
steamer  of  the  Allan  transatlantic  line,  and  one  for  the  Cunard 
line.  These  tubes  are  now  in  use  on  the  new  steamer  Mascolte 
of  the  Plant  line,  running  between  Port  Tampa  and  Havana. 

For  locomotives  the  first  company  to  adopt  these  tubes  was 


SI'XTION  OF  A 
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Fig.  I. 

the  Paris,  Lyons  &  Mediterranean  in  France  ;  on  that  road  too 
locomotive  boilers  are  fitted  with  them,  and  have  done  so  well 
that  too  more  sets  were  recently  ordered.  They  are  also  in  use 
on  the  Great  Eastern  in  England. 

In  this  country  ribbed  tubes  are  in  use  on  the  Grand  Trunk 
in  Canada,  and  experimental  sets  have  lately  been  ordered  by 
the  Canadian  Pacific,  the  Mexican  Central,  the  Southern  Pacific 
and  Ihe  Pennsylvania  Railroad. 


PERSONALS. 


H.  H.  Gladding  has  been  appointed  Assistant  City  Engi- 
neer of  New  Haven,  Conn.,  succeeding  J.  S.  Mokley  resigned 

Thomas  Hassard,  for  10  years  past  Engineer  in  the  office 
of  the  United  States  Commissioner  of  Railroads,  has  resigned 
on  account  of  continued  ill  health. 

C.  G.  Waldo  has  been  appointed  Assistant  to  the  President 
of  the  Cincinnati,  Hamilton  &  Dayton  Railroad  Company,  and 
Georce  R.  Balch  has  been  made  Purchasing  Agent  of  the 
same  company. 

J.  O.  Pattee,  for  some  time  past  Master  Mechanic  of  the 
Great  Northern  Railroad,  has  been  appointed  Superintendent 
of  Motive  Power  of  the  Great  Northern  and  all  its  controlled 
and  proprietary  lines. 

Richard  Relf,  of  St.  Paul,  Minn.,  has  been  appointed  En- 
gineer in  the  office  of  the  United  Scales  Commissioner  of 
Railroads.  Mr.  Relf  has  been  for  many  years  connected  with 
the  Northern  Pacific  Railroad. 

Charles  C.  Morrison,  formerly  President  of  the  Columbia 
Bridge  Company,  of  Daylon,  O.,  has  opened  an  office  in  Mil- 
waukee as  Consulting  Bridge  Engineer.  He  will  also  repre- 
sent the  Lafayette  Bridge  Company. 

Colonel  Gary  A.  Wilson  has  been  appointed  Chief  Engi- 
neer of  Maintenance  of  Way  on  the  Missouri,  Kansas  cS:  Texas 
Railroad.  He  was  formerly  Chief  Engineer  of  the  East  Ten- 
nessee, Virginia  &  Georgia  Railroad. 

Louis  Coste  has  been  appointed  Chief  Engineer  of  Public 
Works  of  the  Dominion  Government.  He  has  filled  the  posi- 
tion for  about  a  year  under  a  temporary  appointment,  and, 
although  still  a  young  man,  has  had  charge  of  many  important 
works. 


OBITUARIES. 


Colonel  Henry  Clay  Nutt,  who  died  in  Chicago,  August 
15,  aged  59  years,  was  born  in  Montpelier,  Vt.  As  a  boy  he 
found  employment  on  the  Vermont  &  Canada  Railroad,  and 
later  was  successively  a  rodman,  assistant  engineer  and  con- 
ductor on  the  Platl'burg  &  Montreal  Railroad.  From  1851  to 
1855  he  was  Chief  Engineer  of  construction  and  location  of  the 
Peoria  ^^  Oquawka  Railroad  (now  part  of  the  Chicago,  Burling- 
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ton  &  Quincv).  and  from  1857  to  1S60  was  Chief  Engineer  of 
the  Council  Bluffs  i^'  St.  Joseph  road  ;  afterward  he  was  a  gen- 
eral steamship,  express  and  railroad  agent  in  Chicago.  In 
iSSi  he  went  to  Boston  to  accept  the  presidency  of  the  Atlanlic 
&  Pacific  Railroad.  In  consequence  of  ill  health  Colonel  Nutt 
found  it  necessary  in  1SS9  to  resign,  and  returned  to  Chicago 
to  live. 


Benjamin  G.  Clarke,  who  died  in  Antwerp,  August  12, 
aged  72  years,  had  been  for  many  years  a  leading  man  in  ihe 
iron  trade.  He  was  born  in  Easton,  Pa.,  and  was  brought  up 
to  the  iron  business,  in  which  he  was  engaged  from  his  boy- 
hood. He  had  been  for  some  time  in  tailing  health,  and  at 
the  time  of  his  death  was  on  his  way  to  Hombourg  in  Germany 
for  medical  treatment.  For  the  last  20  years  he  had  been 
President  of  the  Thomas  Iron  Company.  He  was  also  Presi- 
dent of  the  New  Jersey  Zinc  <.*c  Iron  Company  ;  Chairman  of 
the  Lackawanna  Iron  &  Steel  Company  ;  President  of  the 
Lackawanna  Coal  Company  and  a  director  in  the  Delaware, 
Lackawanna  &  Western  Railroad.  He  was  a  member  of  sev- 
eral clubs  and  associations,  and  was  well  known  socially  as 
well  as  in  business. 


Hugh  Riddle,  who  died  in  Chicago,  August  10,  aged  70 
years,  was  born  at  Bedford,  N.  Y.,  and  at  an  early  age  found 
employment  in  an  engineer  corps  on  the  Erie  Railroad.  With 
the  exception  of  two  years  on  the  old  Bufialo  &  State  Line 
road,  he  remained  with  the  Erie  until  1S69,  rising  through 
various  grades  to  the  position  of  General  Superintendent.  In 
i86g  he  went  to  Chicago  as  General  Superintendent  of  the 
Chicago,  Rock  Island  &  Pacific  Railroad.  In  1S71  he  became 
Vice-President  of  that  company  and  in  1S77  he  was  elected 
President,  serving  in  that  capacity  until  18S3.  He  was  asso- 
ciated with  Charles  Francis  Adams  on  the  Trunk  Line  Com- 
mittee in  1SS4,  and  in  1SS5  he  was  elected  a  director  of  the 
Union  Pacific.  Some  years  ago  he  retired  from  active  work, 
and  has  since  lived  quietly  in  Chicago. 


General  William  Petit  Trowbridge,  for  16  years  Pro- 
fessor of  Engineering  in  the  School  of  Mines  in  Columbia  Col- 
lege, New  York,  died  suddenly  in  New  Haven,  Conn.,  August 
12,  aged  64  years.  He  was  born  in  Oakland  County,  Mich.; 
at  16  he  secured  the  appointment  to  the  Military  Academy, 
West  Point,  from  his  district,  and  was  graduated  at  the  head 
of  his  class  in  1848.  He  was  assigned  to  the  Engineer  Corps 
and  was  made  a  first  lieutenant  in  1S54.  In  his  last  year  at 
the  Academy,  although  he  was  but  ly  years  old,  he  acted  as 
assistant  professor  of  chemistry,  and  for  two  years  alter  that 
took  a  special  course  in  the  astronomical  observatory  there, 
fitting  himself  for  service  in  the  Coast  Survey,  to  which  he  had 
asked  to  be  assigned.  In  1S52  he  took  charge  of  the  triangula- 
tion  of  the  coast  of  Maine,  and  the  following  year  he  was  sent 
to  the  Pacific  Coast,  where  he  remained  until  1S56  making 
tidal  and  magnetic  observations.  He  resigned  in  December 
of  that  year  to  take  the  chair  of  mathematics  in  the  University 
of  Michigan,  but  a  year  later  went  back  as  permanent  assistant 
in  the  Coast  Survey.  When  the  war  broke  out  General  Trow- 
bridge was  placed  in  charge  of  the  engineer  office  in  New  York 
City,  where  he  looked  after  the  supply  of  materials  fcr  fortifi- 
cations and  the  construction  and  shipping  of  supplies  to  engi- 
neers in  the  field.  He  superintended  the  engineering  at  the 
building  of  the  fort  at  Willeit's  Point  and  the  repairs  on  Fort 
Schuyler  and  Governor's  Island.  In  1S65  he  became  Vice- 
President  of  the  Novelty  Iron  Works,  and  remained  ihere  for 
four  years,  when  he  was  elected  Professor  of  Dynamical  Engi- 
neering at  Yale.  In  1S76  he  went  to  Columbia  to  succeed 
General  Vinton  in  the  engineering  chair. 

He  was  Adjutant-General  of  the  State  of  Connecticut  on 
Governor  IngersoU's  staff  from  1S73  to  1876,  and  held  a  num- 
ber of  Slate  offices.  Degrees  were  conferred  on  him  by 
Rochester,  Yale,  Princeton,  Trinity  and  the  University  of 
Michigan.  General  Trowbridge  was  a  member  of  the  National 
Academy  of  Sciences  and  presided  over  the  American  Associ- 
ation meeting  in  1882.  He  published  a  number  of  books  on 
engineering,  but  was  most  famous  as  the  man  who  first  sug- 
gested the  idea  of  the  cantilever  bridge. 


PROCEEDINGS   OF   SOCIETIES. 


Master    Car  and   Locomotive  Painters'   Association. — 

The  Secretary,  Mr.  Robert  McKeon,  has  issued  notice  of  the 
Annual  Convention,  which  will  be  held  in  Detroit,  Mich., 
beginning  at  10  a.m.,  September  14.  The  headquarters  will 
be  at  the   Russell  House,   where  special  arrangements   have 


been  made  for  delegates,  with  the  uniform  rate  of  S3  per  day. 
An  invitation  is  e.xlended  to  all  foremen  car  and  locomotive 
painters  to  attend  and  to  become  members  of  the  Association. 
At  the  last  Convention  Committees  were  appointed  to  report 
upon  the  following  questions  : 

1.  Would  it  be  practicable  for  railroad  companies  to  adopt 
the  piece-price  system  in  the  Paint  Department  ;  if  so,  what 
plan  and  schedule  can  be  suggested  for  doing  the  work  so  as 
to  cover  all  classes  of  paint-shop  work  upon  locomotives  and 
cars  ? 

2.  What  is  the  best  method  of  making  putty  for  passenger- 
car  work  ?  Is  it  advisable  to  use  any  coloring  with  lead  in 
r<iixing  hard-drying  putty  ? 

3  In  what  manner  should  the  outside  surface  of  a  passenger 
car  be  treated  that  has  a  good  foundation  but  requires  recover- 
ing ?     Should  the  varnish  be  removed  before  recovering? 

4.  What  can  be  done  by  members  of  this  Association  to  make 
it  of  greater  benefit  to  Master  Painters  and  the  companies 
which  Ihey  represent? 

5.  The  advantages,  if  any,  which  might  accrue  to  the  mem- 
bers of  this  Association  from  the  appointment  of  a  standing 
Arbitration  Committee. 

6.  Requisitions  for  material  in  the  railroad  paint  shop.  Ho%v 
should  ihey  be  made  ? 

7.  Which  are  the  most  durable  light  or  dark  colors'on  pas- 
senger car  bodies?  Which  is  the  least  expense  to  maintain, 
yellow,  Pullman  color  or  Tuscan  red  ?   , 

8.  By  our  experience  as  Master  Painters,  are  we  satisfied 
that  passenger  cars  are  receiving  proper  care  at  terminals  ? 
What  plan  and  material  can  we  recommend  to  improve  upon 
the  general  appearance  of  the  equipment  while  in  service,  and 
also  increase  its  durability  ? 

9.  What  is  the  difference  in  cost  of  painting  a  passenger 
coach  with  yellow,  Pullman  color  or  Tuscan  red  ? 

In  addition  to  these  reports  to  be  submitted  by  committees, 
the  following  queries  will  be  presented  to  the  Convention  for 
general  discussion  : 

1.  Do  you  paint  your  engine  frames  with  color  and  then  var- 
nish them,  or  do  you  use  asphaltum  ? 

2.  How  do  you  clean  the  paint  and  varnish  from  glass  ? 

3.  In  touching  up  and  revarnishing  a  coach  is  it  economy  to 
thoroughly  clean  and  touch  up  the  deck  and  trucks,  or  to  paint 
them  over  ? 

4.  How  do  you  use  gold  and  copper  bronze  for  seat  arms, 
heater  pipes,  etc.,  dry  or  mixed  ? 

5.  Which  is  the  best  gilding  size,  slow  or  quick  ? 

6.  In  cutting  in  a  coach  with  color,  do  you  use  it  mixed  in 
the  same  way  as  when  giving  a  general  painting  ? 

7.  Do  you  give  the  sashes  the  last  coat  of  varnish  before  or 
after  they  are  put  in  ? 

S.  Has  any  member  ever  found  a  paint  remover  that  he  felt 
sure  would  not  injure  the  wood  or  subsequent  painting  ? 


Master  Mechanics'  Association. — A  circular  from  Secre- 
tary Angus  Sinclair  announces  the  tubjects  for  discussion  and 
the  Committees  for  the  current  year  as  follows  : 

Exhaust  Pipes,  Nozzles  and  Steam  Passages. — C.  F. 
Thomas.  A.  W.  Gibbs,  S.  Higgins,  J.  M.  Wallis,  George  W. 
Smith,  Robert  Quayle,  John  Y.  Smiih. 

Standakh  Tests  for  Loco.motives. — To  investigate  the 
practicability  of  establishing  a  standard  system  of  tests  to  dem- 
onstrate the  fuel  and  water  consumption  of  locomotive.  Also 
to  ascertain  the  value  of  the  steam-engine  indicator  in  locomo- 
tive tests.  J.  N.  Lauder,  W.  J.  Robertson,  Albert  Griggs, 
John  D.  Campbed,  F.  W.  Dean. 

Compound  Locomotives. — To  investigate  the  relative  econ- 
omy of  compound  and  simple  locomotives  ;  also  the  most  valu- 
able form  ot  compound  locomotives.  George  Gibbs,  William 
H.  Lewis,  Pulaski  Leeds,  James  Meehan,  T.  W.  Gentry,  A.  T. 
Woods.  Auxiliary  Committee. — S  M.  Vauclain,  Baldwin 
Locomotive  Works  ;  Reuben  Wells,  Rogers  Locomotive 
Works  ;  H.  N.  Sprague,  Porter  Locomotive  Works  ;  A.  J. 
Pitkin,  Schenectady  Locomotive  Works  ;  Joseph  Lythgoe, 
Rhode  Island  Locomotive  Works  ;  F.  J.  Leigh,  Canadian 
Locomo'ive  Works  ;  D.  A.  Wightman,  Pittsburgh  Locomotive 
Works  ;   H.  Tandy,  Brooks  Locomotive  Works. 

Tests  of  Iron  and  Steel. — To  test  the  critical  temperature 
of  iron  and  steel  ;  also  any  other  questions  relating  to  steel 
and  iron  that  the  Committee  may  consider  of  value.  William 
Smith,  J.  N.  Barr,  A.  W.  Quackenbush,  P.  H.  Peck,  D.  L. 
Barnes. 

Uniform  Locomotive  Performance  Sheets.— To  report 
on  the  practicability  of  establishing  a  system  of  recording  the 
performance  of  locomotives  that  will  fairly  represent  the  work 
done.  George  F.  Wilson,  J.  S.  McCrum,  John  Player,  James 
McNaughton,  John  A.  Hill. 

Standard  Diameters  for  Wheel- Centj;rs  and  Tires. — 
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To  report  on  Dimensions  of  wheel-centers  (or  driving-wheels 
larijer  than  the  standard  ;  also  to  investigate  the  means  of 
securini;  unilormity  in  rolled  outline  of  standard  tires.  A.  E. 
Mitchell.  W.  C.  Ennis,  Thomas  Millen,  C.  A.  Thompson, 
L.  R.  Pomeroy. 

Boii.KK  .Vi  rACiiMF.N  1  s. — Hoiv  can  the  safety  of  these  be  in- 
creased and  how  can  the  number  of  holes  in  a  boiler  be  les- 
sened ?  James  Macbeth,  A,  Dolbeer,  J.  M.  Boon,  W.  A.  Fos- 
ter, M.  N.  Forney. 

Mai  LK.MU.K  Iron  Castings. — To  what  extpnt  can  these  be 
used  to  take  the  place  of  expensive  forftints  ?  R,  H.  Soule, 
W.  Garstang,  W.  H.  Thomas,  C.    H.  Cory,  W.  D.  Grossman. 

Attaciimknis  iiErwr.KN  Enoinb  and  Tkndkr. — Suggest 
improved  form  that  will  prevent  the  tendency  for  the  tender  to 
mount  the  foot-plate  ;  also  to  report  on  foot-^tcps  and  hand- 
rails. J.  Davis  Harnett,  G.  W.  Stevens,  C.  E.  Smart,  W.  S. 
Morris,  L.  S.  Randolph,  L.  F.  Lyne. 

Smoke  Prkvkntion.  — Recommend  methods  of  smoke  pre 
veniion  that  will  satisfy  municipal  rcquiremrnts  in  cities. 
J.  N'.  Barr,  F.  Mertsheimer,  P.  W.  Gentry,  William  Mcintosh, 
W.  H.  Marsh.ill. 

Tender  Frames.  — Reports  on  best  form  of  tender  and  truclc 
frames  of  wood  and  iron.  R.  C.  Blackall,  E.  E.  Davis,  John 
Mackenzie,  T.  Purves,  Jr..  F.  B.  Miles. 

Oi!1ti:aky  Notices. — Subject  and  Committee  :  Ross  Kells 
— Leroy  Kells  ;  William  F.  Turret'f — William  Fuller  ;  Joseph 
Brandt— .-\.  Dolbeer  ;  S.  D.  Bradley — J.  E.  Keegan  ;  Edward 
Nichols— M.  L.  Hinman  ;  William  Smith— E.  E.  Davis  ;  Will- 
iam Wilson — A.  Quackenbush  ;  O.  A.  Haynes — H.  Elliot  ; 
James  Sedgley — G.  A.  Stevens. 

Arri.icATiONS  for  Associate  Membership. — George  H, 
Baker — Comtr.ittee.  J.  N.  Lauder,  William  Swanston,  R.  H. 
Briggs.  John  H.  Leeds— O.  Stewart.  J.  D.  Campbell,  F.  W. 
Twombly.  H.  P.  Robinson— J.  N.  Barr.  G.  F.  Wilson,  Peter 
H.  Peck. 

Subjects  for  Investigation. — George  Gibbs,  William 
Smith,  E.  M.  Roberts. 

Delegates  TO  Convention  of  American  Society  of  Rail- 
road StjPERlNTENDENTS. — J.  N.  Lauder,  John  Mackenzie. 

E.XECUTivE  Committee. — John  Hickey,  R.  C.  Blackall, 
William  Garstang,  O.  Stewart,  Angus  Sine  air. 


Southern  &  Southwestern  Railroad  Club. — A  meeting 
was  held  at  the  Kimball  House,  Atlanta,  Ga.,  August  iS. 
Committee  reports  were  made  on  Repair  Work  on  Large  Sys- 
tems and  the  Best  Location  of  Plants  and  on  the  Best  Form  of 
Performance  Sheet.  There  were  three  subjects  for  discussion, 
the  first  being  Joint  Inspection,  the  second — a  closely  allied 
one — Charges  for  Material  in  Freight-Car  Repairs,  and  the 
third,  the  Effect  of  Wear  on  Locomotive  Cylinders  from  Piston 
Packing. 


Virginia  Association  of  Engineers. — The  regular  meeting 
was  held  in  Richmond,  Va.,  July  4  and  5.  The  meeting  was 
opened  by  the  annual  address  of   President  Clarence  Coleman. 

The  following  new  members  were  elected  :  Frank  Backman, 
William  G.  Brown.  Julian  R.  Downman,  J.  H.  Dunstan,  Sam- 
uel G.  Gaillard,  James  S.  Green,  James  C.  Meen,  John  T. 
Morgan,  Walter  L.  Patterson,  Archibald  L.  Sproul.  William 
B.  Stephens.  In  addition  Colonel  E.  T.  D.  Myers  was  elected 
an  honorary  member. 

The  reports  of  the  Secretary  and  Treasurer,  covering  six 
months'  work,  were  received. 

The  Committee  on  Highway  Improvement  presented  a  report 
of  progress,  and  was  continued.  The  report  on  this  subject 
will  be  a  leading  topic  for  discussion  at  the  next  meeting. 

The  following  papers  were  read  at  the  meeting  :  Necessity 
of  Co  operation  among  Engineers.  T.  W.  M.  Draper  ;  A  Na- 
tional Railroad  Co  lege,  Herman  Coneger  ;  Easement  Curves, 
Charles  H.  Rice  ;  Need  of  a  Weather  and  Signal  Station  at 
Roanoke.  Charles  H  Churchill  ;  The  Iron  Pier  at  Lambert's 
Point.  W.  W.  Coe  ;  Work  of  the  First  Mi.iing  Engineer  in  the 
Colony  of  Virginia,  W.  II.  Adams. 


Technical  Society  of  the  Pacific  Coast. — At  the  regular 
meeting,  .-August  5.  Mr.  John  Pitchford  read  a  paper  on  the 
Corliss  Engine.  This  was  followed  by  one  on  Hydraulic  Pas- 
senger Elevators,  by  Horace  B.  Gale,  and  Lieutenant  John  D. 
Finley  made  some  remarks  on  the  general  circulation  of  the 
atmosphere. 


Engineers'  Club  of  Cincinnati. — There  was  a  very  good 
attendance  at  the  June  meeting  of  the  Club. 

The  subject,  "  What  to  do  with  Mill  Creek  and  its  Valleys," 
was  taken  up  and  discussed  by  Colonel  W.  L.  Robinson  in  a 
short  paper  on   the  subject,  advocating  the  filling  of  the  valley 


for  a  certain  distance,  and  appropriating  the  same  (or  railroad 
yards  and  terminals,  reserving  space  for  the  passage  of  the 
creek.  Its  use  for  a  harbor  of  refuge  lor  slcamboats  and  as  a 
terminal  for  a  ship  canal,  to  be  made  by  enlarging  the  Miami 
Canal,  was  also  advocated  by  some.  The  valley  is  being  slow- 
ly filled  as  new  streets  are  made  and  improvements  established 
within  its  limits,  but  no  definite  action  looking  to.ils  ultimate 
availability  has  ever  been  taken.  The  valley  ivithin  the  city 
limits  proper  is  a  mile  or  more  in  length  and  half  a  mile  or 
more  in  width,  ani  from  2C  to  40  ft.  below  the  established 
grade  of  the  streets  in  that  vicinity,  and  the  question  as  to  the 
ultimate  use  to  which  it  would  be  put  has  been  and  is  a  piob- 
lem  requiring  for  any  purpose  the  expenditure  of  millions  of 
dollars  and  years  of  time. 


NOTES  AND  NEWS. 


Bridging  the  Bosphorus. — A  commission  has  been  ap- 
pointed by  the  Turkish  Government  to  consider  a  project  for 
building  a  bridge  across  the  Bosphorus  from  Stainboul  to 
Scutari.  The  proposed  bridge  is  to  carry  a  railroad  track,  a 
tramway,  a  carriage  roid,  and  foot  walks.  In  connection  with 
this  it  is  proposed  to  extend  the  Anatolian  Railroad  from  its 
present  terminus  at  Haidar-Pasha  to  Scutari,  and  across  the 
bridge  to  a  connection  with  the  line  from  Constantinople  to 
Budapest. 

The  proposed  bridge  will  be  about  6,600  ft.  long,  but  nothing 
is  said  as  to  the  spans  or  the  method  of  construction. 

A  Four-thousand-ton  Forging  Press. — The  Bochum  Min- 
ing it  Steel  Company,  at  Bochum,  Germany,  has  taken  to  the 
use  of  hydraulic  presses  for  forging  steel  ingots  on  a  consider- 
able scale,  the  largest  being  of  4,ooo.ton  squeezing  power. 
This  is  constructed  on  Fritz  Baars'  patent,  with  a  central  ram 
divided  into  two  parts  of  unequal  diameters,  the  lower  half 
being  q30  and  the  upper  530  mm.,  and  arranged  for  three  differ- 
ent working  pressures  in  the  proportion  of  i  to  2  to  3,  the 
effect  in  these  cases  being  1,300,  2,700,  or  4,000  tons,  at  a 
maximum  pressure  of  600  atmospheres.  The  lift  of  the  ram  is 
1.5  meters,  and  is  invariable,  the  cross-head  carrying  the  cylin- 
der being  fixed  and  not  adjustable  in  height,  like  the  presses 
made  by  Messrs.  Tannatt,  Walker  it  Company.  The  return- 
stroke  of  the  ram  is  made  by  two  260  mm.  plungers,  which  are 
subjected  to  a  pressure  of  50  atmospheres,  and  also  serve  as 
guides  for  the  down-stroke.  All  the  parts  are  cast  in  steel  ; 
the  top  cross-head,  which  is  in  two  pieces,  weighs  64  tons,  and 
the  cylinder  of  35  tons  weighed  57  tons  in  the  rough  casting. 
The  press  is  manipulated  by  a  slide-valve,  moved  by  a  lever 
which  has  only  600  mm.  travel,  and  requires  an  effort  of  only 
3  kg.,  being  only  subjected  to  the  lower  pressure  of  50  atmos- 
pheres, the  same  pressure  being  used  for  moving  the  high- 
pressure  admission  and  exhaust-valves  by  means  of  pistons. 
The  path  of  the  hand-slide  is  divided  into  three  parts  ;  the  first 
opens  the  exhaust,  the  second  the  50-atmosphere  admission, 
and  the  third  that  for  600  atmospheres,  the  latter  being  only 
admitted  when  the  ram  is  actually  in  contact  with  the  ingot  or 
block,  and  work  is  required  to  be  done  upon  it.  This  makes 
the  press  very  economical  in  work,  the  4,000-ton  pressure  being 
obtained  by  a  twin  steam-pump,  with  cylinders  760  mm.  diame- 
ter and  920  mm.  stroke,  cutting  off  at  one-fifth,  and  making  30 
revolutions  per  minute.  The  accumulator,  with  a  compressed- 
air  resistance,  has  a  plunger  225  mm.  diameter,  and  a  length  of 
stroke  of  3  meters.  The  lower-pressure  water  is  provided  by  a 
pair  of  engines  460  mm.  diameter  and  700  mm.  stroke,  pump- 
ing into  a  dead  weight  accumulator  of  450  mm.  diameter  and 
3.5  meters  lift.  The  engines  for  both  high  and  low-pressure 
ivater,  and  the  accumulator  for  the  former,  are  provided  in 
duplicate.  The  press  stands  in  the  center  of  a  forge  33  meters 
in  diameter,  the  top  forming  the  pivot  for  a  radial  crane  of  275 
tons  lifting-power,  whose  outer  pillar  travels  on  a  circular  rail- 
road, the  heating  furnaces  ocing  arranged  round  about  two- 
thirds  of  the  circumference,  in  the  same  manner  as  in  the  large 
hammer  forges  at  Bochum  and  Terni  :  there  are  also  two  pieces 
of  apparatus  for  turning  the  work,  which  can  be  used  in  addi- 
tion (or  drawing  and  charging  the  heats.  These,  together  with 
the  crane,  are  driven  by  the  50-atmosphere  aci  umulator. — Iron. 

Resistance  of  the  Air  to  Falling  Bodies  — Some  interesting 
experiments  on  falling  bodies  and  the  resistance  of  the  air  have 
been  recently  made  by  MM.  L.  Cailletet  and  E.  Colardeau  at 
the  F.iffel  Tower,  and  the  results  have  been  communicated  to 
the  Paris  Academy  of  Science.  Spheres  of  metal  were  allowed 
to  fall  from  the  second  platform  of  the  tower,  and  the  exact 
time  of  falling  Certain  distances  was  measured  to  the  hundredth 
cf  a  second  by  an  electric  chronograph.  Care  was  taken  to 
eliminate  any  source  of  error,  and  the  authors  find  (i)  that  the 
resistance  of  the  air  is  proportional  to  the  area  of  the  resisting 
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surface,  but  independent  of  its  form  ;  (2)  that  it  is  proportional 
to  the  square  of  the  velocity  is  not  strictly  true,  as  the  resistance 
increased  rather  more  rapidly  ;  (3)  the  amount  of  fall  after 
which  the  velocity  of  the  weights  employed  became  uniform 
ranged  from  60  to  100  meters. 

A  French  Tramway  Locomotive. — The  accompanying  cut 
shows  a  section  of  a  locomotive  intended  for  tramways  or  sub- 
urban work,  devised  by  MM.  Leon  Franq  and  Mesnard.  The 
general  idea  is  of  a  locomotive  with  an  ordinary  fire-box,  but 
provided  with  a  boiler  in  which  a  supply  of  steam  can  be  stored 


Rails  in  Tunnels. — Some  observations  recently  made  in  the 

Altenberg  Tunnel,  in  Germany,  which  is  1,230  ft.  long,  on 
rails  which  had  been  laid  11  years,  showed  that  they  were 
covered  to  a  depth  of  0.16  to  0.24  in.  by  hard  scales,  which 
could  only  be  removed  by  a  knife.  They  were  composed  main- 
Iv  of  iron  sulphide,  and  were  found  principally  on  the  web. 
While  the  weight  of  the  rail  was  much  reduced  in  this  man- 
ner, its  sectional  area  was  found  to  have  increased,  owing  to 
the  flaky  character  of  the  rust.  The  new  rails  have  been  cov- 
ered with  a  mixture  consisting  largely  of  tar,  which  is  renewed 
every  six  months.     The  gravel  ballast  has  also  received  a  par- 
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LOCO.MOTIVE   FOR  TRAMW.W  OR   LOCAL  SERVICE. 


for  use  in  tunnels  or  at  points  where  it  is  desirable  to  suppress 
the  e.\haustand  blast.  The  boiler,  it  will  be  seen,  carries  above 
it  a  cylindrical  reservoir,  which  carries  the  detaining  valve  and 
reheater.  This  reservoir  nearly  doubles  the  quantity  of  hot 
water  contained  in  the  boiler  and  provides  a  reserve  which  can 
be  drawn  upon  when  needed. 

The  reducing  valve  Z>  receives  steam  from  the  dome  through 
the  pipe  C,  reducing  it  to  a  pressure  regulated  by  the  action  of 
the  balance  E  on  the  lever  /■'.  The  steam  is  passed  into  the 
tubular  reheater  G,  where  it  is  dried  before  passing  to  the  throt- 
tle valve  //. 

When  the  blast  is  to  be  stopped  the  hood  A/  is  drawn  over  the 
top  of  the  stack,  and  the  exhaust  turned  through  A'  into  the 
pipe  L,  whence  it  escapes  into  the  air.  When  the  blast  is  to  be 
put  on  again,  and  active  combustion  in  the  fire-box  resumed, 
the  pipe  /,  is  lowered  and  the  hood  A/  drawn  back. 

It  has  been  proposed  to  apply  also  a  system  for  condensing 


tial  covering  of  broken  limestone,  and  by  these  means  it  is 
hoped  that  the  formation  of  rust  will  be  retarded.  In  the 
Brandleite  Tunnel,  in  Thuringen,  it  was  found  that  rails  and 
metal  ties  were  destroyed  by  rust  as  fast  as  by  the  passing 
trains.  The  ties  lost  about  5.9  lbs.  each  in  six  years.  This 
tunnel  is  nearly  10,000  ft.  long. 

A  Center-Screw  Boat. — The  accompanying  sketches,  from 
Le  Yacht,  show  a  longitudinal  section,  a  cross  section  and  a 
plan  of  the  Louvre,  a  vessel  of  novel  construction,  built  to  run 
between  Paris  and  Bayonne,  and  so  necessarily  adapted  to  both 
river  and  coasting  work.  The  shallow  waters  of  the  Seine 
limited  the  draft  to  g.i  ft.,  and  the  vessel  is  accordingly  made 
flat  bottomed  :  she  is  171  ft.  long,  27.9  ft.  beam,  and  has  a  dis- 
placement of  Soo  tons  when  fully  loaded. 

The  chief  peculiarity  is  the  adoption  of  M.  Oriolle's  plan  of 
placing  the  screws  at  the  center  of  the  boat,  in  tunnels  made  to 


FRENCH   CENTRAL-SCREW  BOAT  "LA  SEINE." 


the  exhaust  steam,  but  this  has  not  yet  been  carried  out.  The 
locomotive  shown  is  a  small  six-wheel  connected  engine  for 
suburban  traffic.  Several  of  these  engines  have  been  built  for 
the  Northern  Railroad  of  France  for  use  on  the  lines  entering 
Paris. 


receive  them.  Their  position  is  shown  in  the  sketches.  There 
are  two  of  these  screws,  each  59  ft.  in  diameter  and  6.5  ft. 
pitch.  Hatchways  are  provided,  so  that  any  repairs  to  shafts  or 
screws  can  be  made  without  docking  the  vessel,  the  hatches 
being  enclosed  to  a  point  above  the  water-line. 
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On  the  vnyatje  from  Nantes,  where  she  was  built,  to  Paris, 
the  l.flinrt  enciiuntercd  some  very  rounh  weather  ulf  Ouessani. 
anil  proved  herself  a  good  sea  boat.  With  the  engines  running 
(>o  revolutions  a  minute,  she  reached  a.  speed  of  lo  knots  an 
hour. 

A  Passenger  Whale  back  Steamer. — The  accompanying 
diagrairs  show  the  design  which  accompanies  the  application 
for  an  English  patent  for  a  passenger  steamer  of  the  so-called 
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A  WHALE  HACK   PASSENGER  STEAMER. 

whale-back  type.  The  general  features  of  the  proposed  ship 
are  shown  in  the  drawings,  figs,  i,  2,  3,  4  and  5,  which  repre- 
sent a  side  elevation,  a  longitudinal  vertical  section,  a  plan  of 
the  hull,  a  front  elevation,  and  a  transverse  section  respective- 
ly. The  hull  has  longitudinal  and  transverse  bulkheads,  and  a 
water  bottom  having  a  metallic  top,  6",  which  forms  a  false  bot- 
tom for  the  vessel.  The  bulkheads  e.xtend  from  the  false  bot- 
tom to  the  lop  of  the  hull,  thus  preventing  the  admission  of 
water  in  case  of  the  vessel  being  thrown  out  of  its  equilibrium. 
D  represents  a,  deck  situate  some  distance  below  the  top  of  the 
hull,  which  may  be  of  any  length.  A  A'  are  the  engine  and 
boiler  rooms.  The  engines  may  be  of  any  suitable  number, 
but  preferably  three,  for  operating  triple  screws.  A  collision 
chamber,  A,  is  provided  at  the  bow,  and  a  deck,  G,  is  secured 


AN  ALUMINUM   BOAT. 

to  metallic  turrets  /"and  additionally  supported  by  stout  braces 
//shown.  These  braces,  which  are  viitually  pipes,  also  serve 
for  ventilation  purposes.  The  hull  is  accessible  from  the  cabin 
/  by  staircases  through  the  turrets.  A  moilifiration  of  this  type 
of  vessel  is  described,  in  which  the  cabin  extends  from  a  point 
near  the  stern  to  a  point  midway  between  the  bow  and  stern. 


How  to  Draw  an  Ellipse. — Mr.  Richard  Inwards  writes  to 

the  l-'.ti^hsU  Afd/iatiic  as  tollows  ;  "  There  arc  already  so  many 
ways  known  of  drawing  elliptic  curves,  that  I  feel  some  dcubt 
as  to  whether  1  ought  to  trouble  your  readers  with  a  new  one 
which  has  occurred  10  me  ;  but  as  the  cuive  can  be  made  with 
so  simple  an  apparatus  as  four  wooden  rods  and  five  witc 
nails,  1  think  it  may  perhaps  be  useful  to  masons  and  scene 
painters  who  want  to  set  out  elliptic  arches,  or  to  draw  circles 
in  perspective.  By  this  plan  it  is  not  necessary  to  find  the 
foci  of  the  ellipse,  nor  is  any  cord  required. 

"  Let  A  li  be  a  rod  in  length  equal  to  half  the  longest  diam- 
eter of  the  ellipse,  and  />  E  be  unother  rod  exactly  similar, 
except  that  it  may  with  advantage  be  fitted  with  a  roller  on  its 
lower  end.  The  distance  C  B  is  to  be  equal  to  half  the  differ- 
ence between  the  long  and  short  semi-diameters  of  the  ellipse. 


:  DRAWING   AN   ELLIPSE. 

C  B,  C  P,  P  D.  and  B  D  are  all  equal  ;  in  other  words,  they 
form  a  rhombus  B  C  P  D.  A  rotates  on  a  nail  fixed  in  the 
center  of  the  ellipse,  while  E  slides  along  A  E  (the  floor  will 
do  very  well)  ;  then  the  point  P  must  describe  a  quarter- 
ellipse,  whose  respective  dimensions  are  settled  by  the  first 
adjustment  of  the  lengths  A  B  and  C  B.  The  other  quarters 
can  be  pot  by  reversing  the  instrument.  The  curve  is  a  true 
elliptic  one,  and  it  may  amuse  some  of  your  readers  to  work 
out  the  proof." 

An  Aluminum  Boat  — Some  reference  has  been  before  made 
to  an  aluminum  boat  built  by  the  firm  of  Escher,  VVyss  & 
Company,  of  Zurich,  Switzerland.  The  accompanying  draw- 
ing, from  /,<-  Yachl,  shows  a  second  boat  of  this  kind  lately 
completed  by  that  firm  and  now  in  use  on  the  Lake  of  Geneva. 
This  boat—the  '/./['hyr—\i  17.2  ft.  long,  4.CJ  ft.  beam,  2.2  ft.  in 
depth  and  draws  i  6  ft.  of  water.  She  is  driven  by  a  patro- 
leum  engine. 

In  the  drawing  fig.  i   is  a  longitudinal  section  ;  fig.  2   a  half 
plan  and  fig.  3  a  half  cross-section'.     In  fig.  \  A  \i  the  anchor 
well  ;  B  the  reservoir  of  oil  ;   C  the  boiler  or  vaporizing  cham- 
ber ;    M  the   engine  ;     V  the 
starting  valve  ;  P  the  pump  ; 
R  the  steering  wheel. 

The  boat  is  entirely  of  alu- 
minum except  the  seats,  the 
side-rail  D  D  and  the  floor 
gratings  E  E,  which  are  of 
mahogany.  The  anchor  and 
chain  are  of  iron.  The  hull 
is  of  aluminum  plates  stiffened 
by  ribs  of  the  same  metal,  and 
the  rivets  joining  the  plates 
are  of  aluminum.  The  motor 
is  rated  at  2  H.P.,  and  gives 
a  speed  of  6A  miles  an  hour, 
which  is  very  fair,  considering 
the  size  of  the  boat  and  the 
fact  that  she  is  not  especially 
designed  for  speed.  The  total 
weight  of  the  boat,  all  ready  for  use,  is  048  lbs.,  of  which  the 
aluminum  in  her  construction  forms  only  2S7  lbs. 

The  Escher-Wyss  works  are  now  building  a  third  boat — the 
Migiion — which  will  be  40  ft.  long  and  will  be  designed  for 
speed.  She  will  have  a  cabin  and  ttvo  masts,  and  will  be  also 
entirely  of  aluminum  except  the  seats,  floor  and  cabin  fittings. 
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The  Edison  Electric  Locomotive.— Mr.  Thomas  A.  Edi- 
son has  lately  patented  a  new  form  of  electric  locomotive,  the 
main  object  of  his  device  being  to  support  the  motor  direct- 
ly from  the  car-axles  in  such  mann»r  that  the  a.xles  may  be 
capable  of  moving  slightly  relative  to  the  motor,  as  hereinafter 


EDISON-S  ELECTRIC   LOCOMOTIVE. 

described,  and  in  such  manner  that  power  may  be  transferred 
readily  from  the  motor  to  the  axles. 

I  is'an  electric  motor  supported  between  the  two  axles  2  2  of 
the  car  or  truck.  The  motor  is  supported  directly  on  the  axles, 
instead  of  being  mounted  on  the  frame  of  a  truck,  and  this  sup- 
port is  effected  by  providing  one  or  more  brackets  3,  having  at 
their  outer  ends  boxes  or  sockets  4,  in  which  are  movable  spring- 
pressed  blocks  5  resting  on  the  axles.  The  blocks  can  move 
vertically  or  horizontally  in  their  boxes.  ,  From  the  upper  side 
of  each  block  projects  an  extension,  6,  intS  a  holder,  7,  fornriing 
a  part  of  or  secured  to  the  box  4.  Within  said  holder  is  a 
spring,  S,  of  sufficient  strength  to  support  its  proportion  of  the 
wi  •<:  of  the  motor,  but  capable  of  slight  compression  when 
the  truck  is  subjected  to  sudden  jars.  There  are  preferably  two 
of  these  Mocks  5  at  each  end  of  the  motor. 

g  is  a  second  socket  or  holder  on  the  face  of  the  box  toward 
the  motor.  Within  this  holder  is  a  freely  movable  block,  10. 
which  is  pressed  against  the  block  5  by  the  spring  11.  Said 
arrangement  of  the  block  10  will  permit  the  necessary  vertical 
movement  of  block  5.  The  springs  11  should  be  of  sufficient 
strength  to  withstand  the  pull  of  the  motor  communicated 
through  a  belt  or  otherwise  to  the  car-axle,  but  should  be  capa- 
ble of  yielding  slightly  under  any  unusual  or  severe  strain. 

12  are  pulleys  on  the  car-axles. 

13  is  a  be't,  preferably  a  chain  belt.  Said  chain  passes 
around  a  pulley  on  the  front  axle  and  a  pulley  on  the  rear  axle, 
and  is  engaged  by  the  cog-wheel  or  drum  14  on  the  motor-shaft. 
Two  such  chains  are  used,  one  on  each  side  of  the  car.  Mo- 
tion is  transmitted  from  the  motor  to  the  cog  wheel  by  means 
of  a  magnetic  clutch  consisting  of  one  member  15  fixed  to  the 
motor-shaft,  and  a  second  member,  16,  fixed  to  the  cog-wheel 
and  capable  of  turning  therewith. 

17  is  a  pan  or  plate  under  the  motor  to  protect  it  from  dirt. 
On  the  car-axles  outside  of  the  wheels  are  or  may  be  placed  the 
usual  boxes  or  devices  for  supporting  the  car-body,  the  boxes 
for  supporting  the  motor  being  between  the  wheels. 

With  the  arrangement  described  when  the  motor  is  set  in 
motion  and  the  magnetic  clutch  is  energized  motion  is  conveyed 
to  the  chain  belt  'and  thence  to  the  pulleys  on  the  car-axles. 
The  pull  of  the  belts  tends  to  draw  the  axles  toward  the  motor, 
but  owing  to  the  strength  of  the  springs  said  axles  are  not 
moved  appreciably  ;  but  when  for  any  reason  an  unusually 
severe  strain  or  pull  is  given  the  springs,  or  some  of  them 
yield,  allowing  the  block  or  blocks  5  to  move  in  their  boxes, 
thus  avoiding  injury  to  the  chain  or  other  pans.  When  the 
motor  is  mounted  as  described,  it  also  allows  the  axles  to  move 
slightly  independently  of  each  other,  as  is  desirable  and  neces- 
sary when  the  vehicle  is  rounding  a  curve.  The  motor  ring- 
armature  is  slightly  thicker  at  the  center  18  than  at  the  edges, 
so  that  the  inner  face  has  an  inclination  from  the  central  line 
toward  both  edges,  and  the  blocks  or  rings  19,  which  are  placed 
around  the  hub  on  the  motor-shaft,  have  their  outer  sides  or 
peripheries  20,  as  well  as  their  inner  sides  21,  beveled,  so  that 
said  blocks  or  rings  when  drawn  together  by  bolts  22  are  secure- 
ly wedged  between  the  hub  and  armature-ring  and  firmly  hold 
the  latter  in  place. 


A  Novel  Inclined  Railroad. — The  Britlgnorth  Castle  Hill 
Inclined  Railway  was  opened  on  July  7  by  ihe  Mayor  and 
Corporation  of  Bridgnorth.  The  ceremony  of  starting  the 
first  car  Was  made  the  occasion  of  a  holiday  in  the  ancient 
borough,  whose  history  as  a  town  goes  back  to  the  time  of  the 
Danes.  The  picturesque  scenery  of  this  spot,  the  far-famed 
Castle  Hill  Walk,  has  not  been  interfered  with,  as  Mr.  G.  Croy- 
don Maiks,  the  Engineer  of  the  work,  has  concealed  his  rail- 
way in  a  cutting  made  some  50  ft.  into  the  rock. 

The  Bridgnorth  Castle  Hill  Inclined  Railway  has  been  con- 
structed with  the  view  of  uniting  the  high  and  low  towns  of 
Bridgnorth,  at  present  separated  by  a  flight  of  some  200  steps 
and  long  sloping  paths.  The  proposal  emanated  from  Mr. 
Marks,  of  Birmingham,  who  had  carried  out  similar  undertak- 
ings elsewhere,  and  acting  under  his  suggestions  the  Corpora- 
tion of  Bridgnorth  assisted  in  the  formation  of  a  company  for 
the  purpose  of  constructing  the  railway.  In  November  of  last 
year  the  first  piece  of  rock  was  cut,  and  ever  since  then  the  task 
of  cutting  through  some  50  ft.  of  solid  red  sandstone  has  been 
going  on.  The  gradient  or  inclination  of  the  track  is  a  rise 
of  ift.  in  a  horizontal  length  of  about  1+  ft.,  and  the  cutting 
has  a  vertical  depth  at  one  place  of  about  50  ft.  The  length  of 
the  track  is  201  ft.,  and  the  vertical  rise  or  lift  is  iii  ft.  The 
system  of  working  the  inclined  cars  is  covered  by  patent,  em- 
bodying also  the  engineer's  experience  gathered  from  the  work- 
ing of  other  undertakings  similar  to  the  one  on  the  northeast 
coast.  The  motive  power  is  water,  employed  as  a  balance  or 
counterweight,  which  is  led  into  one  car  when  at  the  top  of  the 
track,  to  overbalance  and  draw  up  the  companion  car  at  the 
bottom  of  the  track.  The  two  cars,  each  capable  of  carrying 
iS  passengers,  run  on  independent  pairs  of  rails,  and  are  se- 
curely connected  to  each  other  by  two  steel  wire  cables,  each 
of  which  is  amply  strone  to  do  the  whole  work.  Thus  as  one 
water-weighted  car  descends  it  causes  the  companion  car  to  as- 
cend. The  steel  rails  are  secured  to  sleepers  bolted  down  to 
the  rock,  each  sleeper  being  also  held  in  position  by  being  em- 
bedded into  concrete  blocks.  Water  is  pumped  from  the  bot- 
tom to  the  top  tank  by  means  of  a  pair  of  double-acting  hori- 
zontal pumps,  driven  independently  by  a  pair  of  the  latest  type 
"  Forward"  gas  engines.  The  rope  for  connecting  one  car 
with  the  other  is  duplicated,  both  being  steel  wire  cables  of 
Craddock's  make,  each  capable  of  sustaining  a  load   15  times 


that  which  has  to  be  brought  on  to  the  cars.  Automatic  wedge 
brakes  come  into  action  in  the  event  of  either,  or,  what  is  im- 
possible, both  of  the  ropes  breaking.  Brakes  also  come  into 
play  if  too  great  a  speed  is  attained,  and  instantly  arrest  the 
motion  of  each  car  by  gripping  the  rails  on  all  four  sides.  Cars 
cannot  run  down  the  incline  by  themselves,  and  if  left  untouched 
they  will  stop.  It  is  only  when  both  brakcmen  wish  the  cars 
to  go  that  they  can  move. —  T/it  London  Engineer. 
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NEW  YORK,  OCTOBER,  1892. 


The  publication  of  the  second  paper  in  the  series  on 
testing  material  l)y  Drs.  Dudley  and  Pease  has  been  post- 
poned for  a  short  time,  to  await  the  completion  of  some 
important  investigations.  The  authors  wish  to  make  these 
papers  as  complete  as  possible,  and  a  short  delay  is  prefer- 
able to  a  too  hasty  publication. 


The  Union  for  the  Improvement  of  the  Canals  of  the 
State  of  New  York  has  called  a  convention  to  meet  in 
Buffalo,  October  19,  to  which  boards  of  trade  of  the  cities 
of  the  Slate  and  other  similar  associations  are  invited  to 
send  delegates.  The  object  is  to  give  expression  to  popu- 
lar opinion  in  favor  of  maintaining  and  improving  the 
canals,  to  organize  a  strong  permanent  association,  and  to 
favor  the  formation  of  local  organizations  for  the  same 
purpose. 


We  are  requested  to  state  that  the  reference  made  by 
Mr.  D.  E.  Hughes,  in  his  paper  on  Transition  Curves,  in 
the  July  number  of  the  Journal,  was  to  a  paper  read  by 
him  before  the  Technical  Society  of  the  Pacific  Coast  in 
April  last,  and  not  to  a  paper  published  some  years  ago, 
as  assumed  by  Mr.  Ward  in  his  answer  made  in  the  Au- 
gust number.  Those  who  have  followed  the  discussion 
will  recognize  a  material  difference. 


The  American  locomotive  has  again  shown  that  its 
characteristic  qualities  are  unaffected  by  climate.  The 
elaborate  blue  book  giving  an  account  of  the  investigation 
into  the  Baldwin  engines,  ordered  by  the  New  South 
Wales  Railway  authorities,  shows  that  the  whole  body  ol 
railroad  men  there,  though  trained  in  the  English  school 
and  accustomed  to  English  engines,  greatly  preferred  the 
American  engines  lor  their  great  hauling  power,  easy 
riding  on  the  road,  and  flexibility  in  taking  curves.  Even 
the  attack  on  the  engines  appears  to  have  been  mainly 
actuated  by  political  motives,  and  did  not  allege  that  the 
engines  were  inferior  to  English  engines,  but  to  certain 
"  Scotch  Yankees,"  which  are  passenger  Mogul  engines 
built  after  American   drawings   by  the   Dubs   Works   in 


Scot'and.  A  large  number  of  tables  are  given  in  the  blue 
book  showing  the  cost  of  repairs,  etc.,  but  it  is  amusing 
to  find  that  the  greater  part  of  the  cost  was  due  to  col- 
lisions and  derailments  caused  by  misplaced  switches, 
etc.  Diagrams  and  particulars  are  given  of  the  perform- 
ance of  a  lo-wheel  passenger  engine,  which  for  several 
miles  exerted  a  tractive  force  of  over  19,300  lbs.,  a  per- 
formance which  we  recommend  to  the  notice  of  our  cotem- 
porary,  the  London  Etti^inecr,  as  it  goes  far  to  explain 
why  the  British  colonies  select  American  engines  when 
there  is  work  to  be  done.  A  note  to  a  trial  of  a  consolida- 
tion freight  engine  on  a-grade  of  2i  per  cent,  with  9-de- 
gree  curves  states  that  it  hauled  a  greater  load  than  is 
usual  in  gooil  practice  in  Great  Britain  on  a  I  per  cent, 
grade  with  far  easier  curvature. 


The  torpedo-boat  Cushingh^.^  had  her  first  trials  with 
torpedoes  ;  they  took  place  in  Peconic  Bay,  at  the  eastern 
end  of  Long  Island,  and  were  very  successful.  The  Cusk- 
iiig  has  been  in  commission  for  some  time,  but  has  had 
no  opportunity  for  practice,  because  the  torpedoes  were 
not  available.  A  supply  of  the  Whitehead  pattern,  how- 
ever, has  at  last  been  procured  and  can  be  used. 

The  International  Railroad  Congress  met  in  St.  Peters- 
burg, August  32,  about  300  delegates  being  present.  A 
number  of  interesting  reports  were  ready  for  the  Con- 
gress, to  some  of  which  reference  has  already  been  made 
in  our  columns.  The  meeting  is  referred  to  on  another 
page.  

The  Russian  Trans-Caucasian  Railroad  is  proving  suc- 
cessful as  a  commercial  as  well  as  a  military  line.  The 
receipts  from  general  traffic  last  year  were  over  16,000,000 
roubles,  largely  exceeding  the  estimates  made  when  the 
road  was  built.  The  railroad  is  doing  much  to  make 
Russian  influence  the  ruling  power  in  Central  Asia  in  a 
commercial  as  well  as  in  a  political  way — and  in  the  pres- 
ent age  the  two  have  a  very  close  connection. 


Regular  work  has  been  begun  on  the  Western  Sibe- 
rian Railroad.  Resident  engineers  have  been  appointed 
for  several  sections,  and  a  considerable  force  is  at  work  on 
the  grading.  There  is  no  doubt  of  the  intention  lo  push 
the  work,  and  full  preparations  are  being  made  for  a 
supply  of  material  as  it.is  needed. 


Up  to  the  present  time  there  have  been  very  few  loco- 
motives in  this  country  with  driving-wheels  over  6  ft.  in 
diameter,  and  indeed  6  ft  has  been  an  exceptional  size. 
The  largest  drivers  we  can  now  recall  were  7  ft.  6  in.  in 
diameter,  and  were  used  for  a  time  many  years  ago  on  the 
Camden  &  Amboy  Railroad.  Now  that  there  is  a  de- 
mand for  fast  time,  however,  the  large  driver  is  lo  be 
tried  in  service.  The  New  York  Central  &  Hudson  River 
Company  has  just  turned  out  an  engine  with  7  ft.  drivers 
from  its  West  Albany  shops  ;  and  the  new  compound 
engine  which  is  under  construction  in  the  Pennsylvania 
shops  at  Altoona  is  also  to  have  7-ft.  driving-wheels. 


So  many  towns  and  cities  are  now  using  electric  motors 
on  their  street  cars  that  it  will  seem  a  little  strange  to  note 
that  New  York  has  just  begun  to  operate  its  first  electric 
railroad.     A  few  cars  with  storage  batteries  were  run  on 
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the  Fourth  Avenue  line  some  time  ago,  but  the  experi- 
ment was  soon  discontinued.  The  road  now  worlted  by 
electricity  is  that  of  the  Union  Company,  which  owns  sev- 
eral lines  of  large  traffic,  all  in  the  annexed  district  north 
of  the  Harlem  River.  These  lines  are  not  new,  but  have 
hitherto  been  worked  by  horse  power.  Overhead  wires 
are  used,  the  current  being  taken  from  a  single  power 
station  placed  in  a  convenient  situation. 


The  eastern  section  of  the  Merwede  Canal,  which  is  to 
give  the  port  of  Amsterdam  in  Holland  a  new  outlet,  was 
recently  opened.  This  section  is  28  miles  long,  and  ex- 
tends from  Amsterdam  across  the  Leyden  Branch  of  the 
Rhine  and  past  Utrecht  to  the  Leek  near  Vreeswyck.  It 
has  a  minimum  depth  of  loj  ft.  and  a  breadth  of  100  ft. 
The  second  section  is  now  under  construction  ;  it  will  be 
I  Si  miles  long,  from  the  Leek  to  the  Merwede  near  Gorin- 
chem.  The  tirst  section  has  been  under  construction  for 
several  years,  and  is  an  important  work. 


At  the  Iowa  State  Road  Convention,  held  recently  in 
Des  Moines,  some  good  papers  on  road  construction  and 
maintenance  were  read.  A  permanent  organization  was 
formed  to  agitate  the  question  of  road  improvement,  and 
arrangements  made  to  bring  the  matter  before  the  Legis- 
lature, with  a  view  of  securing  improvements  in  the  road 
law. 

It  is  to  be  noted  that  all  the  speakers  condemned  the 
old  system  of  working  out  road  taxes  ;  and  also  that  many 
of  them  advocated  the  use  of  wider  tires  on  wagon  wheels. 


In  Missouri  also  a  road  convention  was  recently  held, 
at  Chillicothe.  which  was  largely  attended.  This  conven- 
tion adopted  resolutions  in  favor  of  large  road  districts, 
with  proper  supervision,  and  the  classification  of  roads 
into  three  divisions,  according  to  their  character  and  im- 
portance. State  aid  to  the  districts  for  macadamizing  the 
more  important  roads  was  advocated.  Here  also  the 
working  out  system  for  road  taxes  found  no  friends,  and 
the  broad  tire  had  many  advocates.  In  connection  with 
the  meeting  there  was  quite  a  large  exhibit  of  road-work- 
ing machinery. 

The  survey  made  by  the  steamers  Thetis  and  Albatross, 
to  determine  the  practicability  of  laying  a  telegraph  cable 
between  California  and  the  Hawaifan  Islands,  has  resulted 
in  the  discovery  of  a  lane  along  the  bottom  of  the  Pacific 
Ocean  with  an  average  breadth  of  300  miles  and  a  length 
of  about  2, 100  miles.  The  crust  of  the  earth  along  the  belt 
was  found  to  have  a  gently  undulating  surface,  with  here 
and  there  a  sharp  peak  rising  abruptly  toward  the  surface 
of  the  ocean.  Three  lines  of  deep-sea  soundings  were  run 
between  October,  1891,  and  May,  1892.  Two  were  along 
great  circles  of  the  earth  between  Monterey  Bay  and 
Honolulu  and  Point  Concepcion  and  Hilo  Bay,  respective- 
ly, and  the  third  was  on  a  rhumb  line  between  Monterey 
Bay  and  Honolulu. 

The  route  considered  as  the  most  practicable  one  for  the 
cable  lies  at  an  average  depth  of  2>^  nautical  miles  along 
a  mercator  line  between  Monterey  Bay  and  Honolulu  — 
that  is,  nearly  straight  on  the  charts  in  ordinary  use  by 
navigators.  This  route  is  found  to  require  a  minimum 
length  of  cable  in  passing  over  an  even  bottom  consisting 
of  soil  which  is  favorable  for  its  protection  and  preserva- 


tion, avoiding  submarine  mountains  and  volcanic  regions 
where  substances  exercising  injurious  chemical  action  on 
the  covering  of  the  cable  are  likely  to  exist  and  where 
future  convulsions  may  cause  its  destruction. 


The  loss  of  the  steamer  Western  Reserve  has  attracted 
much  attention  among  shipbuilders,  from  the  fact  that  it 
is  the  first  serious  casualty  to  any  of  the  large  steel 
steamers  which  are  becoming  so  numerous  on  the  lakes. 
The  only  survivor  states  positively  that  the  ship  broke  in 
two  in  a  sea  which  was  not  by  any  means  as  high  as  some 
that  are  met  with,  and  it  seems  to  be  a  grave  question  as 
to  whether  there  was  not  some  structural  weakness.  Her 
builders  have  always  borne  a  high  reputation,  and  they 
claim  that  in  every  respect  she  was  fully  equal  to  other 
boats  of  her  class.  They  have  given  information  freely  as 
to  the  design  of  the  boat  and  the  material  used  in  her 
construction. 

There  seems  to  be,  in  fact,  no  doubt  that  the  Western 
Rese}-ve  was  well  and  honestly  built.  The  question  raised 
by  her  loss  is  really  as  to  the  designs  in  use,  and  it  may 
well  be  asked  whether  the  tendency  has  not  been  to  secure 
light  draft  and  great  carrying  capacity  at  the  expense  of 
complete  safety  ;  and  whether  the  shocks  and  strains,  to 
which  vessels  of  great  size  are  subjected,  have  not  been 
underestimated.  These  are  matters  which  need  careful 
and  serious  consideration. 


THE    INTERNATIONAL   RAILROAD  CONGRESS. 


The  International  Railroad  Congress,  the  most  impor- 
tant body  of  the  kind  in  Europe,  this  year  held  its  meeting 
in  St.  Petersburg,  the  session  lasting  from  August  20  to 
the  end  of  the  month.  We  have  before  referred  to  the 
organization  of  this  Congress,  which  is  composed  of  dele- 
gates from  railroad  companies  and  from  the  ministries  of 
railroads  and  public  works  of  the  different  European  coun- 
tries. As  with  most  of  our  own  associations  its  powers 
are  limited  to  advice  and  recommendations  for  the  most 
part,  and  its  decisions  are  not  binding  on  members  ;  but 
it  has  authority  to  settle  certain  questions  relating  to  ex- 
change of  traffic  and  international  connections. 

In  the  intervals  between  the  meetings  of  the  Congress  a 
permanent  commission  is  in  session,  which  has  charge  of 
the  preparation  of  reports  and  other  business  to  be  sub- 
mitted. This  year  a  large  number  of  reports  were  pre- 
pared and  printed,  some  of  them  of  much  value — notably 
those  on  the  wear  of  steel  rails,  on  compound  locomotives, 
and  on  the  equipment  and  management  of  secondary  or 
light  railroads— and  much  business  was  ready  for  the 
meeting. 

Full  reports  of  the  proceedings  have  not  been  received, 
but  those  at  hand  indicate  that  the  discussions  were  not 
as  full  or  extended  as  usual,  and  that  a  large  part  of  the 
time  was  devoted  to  entertainments  and  to  visits  to  and 
inspections  of  the  Russian  railroads.  General  Petroff  was 
chosen  to  preside  over  the  Congress,  with  M.  de  Laveleye 
as  Chief  Secretary,  and  the  proceedings  were  conducted 
in  the  usual  form,  the  members  being  divided  into  sec- 
tions. To  each  section  was  assigned  a  certain  class  of 
questions,  and  its  decisions  were  submitted  to  and  dis- 
cussed in  general  session. 

The  more  technical  questions  relating  to  construction 
of  road  and  equipment  seem  to  have  been  lightly  passed 
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over.  The  most  extended  discussion  was  on  a  traffic  ques- 
tion— the  best  methods  of  promoting  passenger  business, 
with  especial  reference  to  the  "  zone  tariff"'  system  as 
adopted  by  the  railroads  of  Austria-Hungary,  The  zone 
tariff  system  does  not  seem  to  have  found  many  strong 
advocates,  and  the  final  decision  was  that  no  general  rules 
can  be  laid  down,  but  the  passenger  system  in  each  coun- 
try must  be  adapted  to  its  special  needs  and  local  con- 
ditions. 

The  Congress  will  hold  its  next  session  in  London,  in 
1895.  That  meeting  will  be  the  first  to  be  held  in  Eng- 
land ;  France,  Italy,  and  Belgium  have  been  the  countries 
heretofore  visited. 


ENGLISH  ENGINE  AND  TENDER  STEPS. 


The  engraving  herewith  represents  the  steps  on  an  ex- 
press passenger  engine,  which  was  "  converted"  from 
the  broad  gauge  on  the  Great  Western  (of  England)  Rail- 
way from  the  designs  of  Mr.  William  Deane,  Locomotive 
Superintendent  of  that  line.  The  readers  of  this  Journal 
know  some  of  our  opinions  of   English   locomotives,  or 


ENGLISH    LOCOMOTIV'E   STEPS. 

rather  of  their  performance.  There  are,  however,  some 
features  in  them  which  might  be  imitated  by  us  here  to 
advantage.  Among  these  are  the  steps  which  are  illus- 
trated herewith.  They  are  long,  broad  and  low  and  easy 
of  access.  Most  of  the  steps  on  American  locomotives 
and  tenders  are  short  or  narrow  and  high  and  very  diffi- 
cult to   reach,  especially   when   the  engine  is  on  a  bank. 


The  niggardliness  of  human  nature  sometimes  manifests 
itself  in  very  curious  ways.  It  has  been  remarked  before 
that  a  mechanic  in  his  natural  state  abhors  ample  bearing 
surface.  Those  of  us  on  the  shady  side  of  life  can  all 
remember  when  bearing  surfaces  of  shafts  were  almost 
universally  made  too  small,  and  were  incessantly  giving 
trouble  on  that  account.  One  of  the  early  locomotive 
builders  in  this  country  never  could  be  induced  to  give 
sufficient  margin  of  strength  in  the  spring  hangers  of  his 
locomotives,  and  consequently  they  were  incessantly 
breaking.  A  few  cents  would  have  paid  the  cost  of 
making  them  adequately  strong,  but  he  always  resisted 
any  proposal  to  increase  their  dimensions.  Until  within 
a  few  years  locomotive  boilers  were  nearly  always  too 
small,  when  they  could  have  been  made  larger.  This 
trait  of  mechanical  meanness  led  people  to  make  the 
bearings  of  shafts  and  the  spring  hangers  and  boilers  of 
locomotives  just  as  small  as  it  was  possible  to  get  along 
with.  There  was  everything  to  gain  by  amplitude  in  these 
parts,  and  nothing  to  lose  ;  nevertheless,  these  people,  who 
were  disposed  to  be  "  near,"  seemed  to  find  it  impossible 
to  be  liberal  even  in  feet  and  inches.  Old  Ross  Winans 
was  wont  to  tell  his  apprentices,  "  Boys,  if  you  must  make 
a  thing  strong,  make  it  d — n  strong."  Nevertheless,  he 
made  his  boiler  braces  so  weak  that  many  a  poor  fellow 
was  sent  to  that  other  world,  which  we  all  hope  will  be 
a  better  one  than  this,  by  the  breaking  of  the  braces, 
which  were  by  no  means  "  d— n  strong." 

Now,  in  designing  locomotive  and  tender-steps,  many 
of  their  builders  in  this  country  seem  to  be  animated  by 
this  same  kind  of  mechanical  parsimony.  The  steps  have 
been  made  just  as  small  as  it  was  possible  to  make  them 
and  have  them  serve  the  purpose  for  which  they  are  in- 
tended, which  occasionally  they  did  not  do,  and  the  lives 
or  limbs  of  those  who  are  compelled  to  use  them  were 
sacrificed  uselessly.  Mr.  Deane's  steps  would,  it  is 
thought,  be  improved  if  the  lower  step  on  the  engine  and 
the  upper  one  on  the  tender  were  made  longer.  There  is 
everything  in  the  way  of  safety  to  be  gained  by  making 
them  of  ample  size,  and  nothing  to  lose.  We  may  sug- 
gest that  English  practice  in  this  respect  might  be  copied 
to  advantage,  and  may  paraphrase  old  man  Winans's  ad- 
vice by  recommending  profane  amplitude  for  not  only 
those  engine  and  tender  steps,  which  are  in  the  position 
shown  in  our  engraving,  but  also  those  on  the  cowcatcher 
and  other  localities. 


THE  KRAG  JORGENSEN  REPEATING  RIFLE. 


The  announcement  that  the  Small-Arms  Board  had  at  last 
found  a  repeating  rifle  worthy  lo  be  recommended  for  adoption 
in  the  military  service  of  the  United  States  has  been  received 
with  .satisfaction  by  all  who  desire  that  this  country  shall  keep 
abreast,  at  least  in  the  matter  of  military  maleri«l,  with  the 
other  great  powers.  This  satisfaction  is  the  greater  as  it  has 
been  feared,  from  the  time  taken  to  reach  a  decision,  that  either 
a  suitable  arm  could  not  be  found,  or  that  other  influences 
would  operate  against  a  favorable  recommendation. 

Even  now  it  is  by  no  means  certain  that  the  end  has  been 
reached,  as  the  recommendation  of  the  Board  has  yet  to  be 
formally  approved  by  the  War  Department  before  any  steps 
can  be  taken  toward  the  introduction  of  the  new  arm. 

The  generally  received  impression  that  the  Ordnance  Depart- 
ment of  the  Army  was  so  wedded  lo  the  SpringfieUl  system  of 
breech  loading  small  arms  that  no  proposition  for  a  change 
would  secure  its  approval  s'ems  warranted  by  a  perusal  of  the 
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annual  reports  of  the  Chief  of  that  bureau  during  the  past  six 
or  eight  years.  That  the  Springfield  system  of  breech-loading 
small  arms  is  the  best,  or  anywhere  near  the  best,  of  the  many 
military  arms  in  use  will  not  be  admitted  by  many  American 
experts  whose  opinion  is  worth  the  having. 

The  Springfield  system  of  breech-loaders  had  its  birth  soon 
after  the  close  of  the  Civil  War.  The  existing  arm — the  Spring- 
field muzzle-loader— of  that  war  was,  in  the  first  instance,  con- 
verted into  a  breech-loader.  In  the  conversion  the  barrel  was 
shortened  and  the  caliber  reduced  from  .57  to  .50.  In  the 
model  of  1S73  the  caliber  was  further  reduced  to  .45  ;  and  this 
arm,  with  some  unimportant  modifications,  is  the  one  now  in 
use  in  our  military  service. 

If  we  have  been  standing  still  during  these  twenty  years,  such 
has  not  been  the  case  abroad  ;  and  it  may  be  interesting  to  re- 
Fig.   I. 


has  a  detachable  magazine  for  eight  cartridges.  The  Lebel,  it 
should  be  said,  has  a  tubular  magazine  under  the  barrel,  and 
contains  eight  cartridges.  The  small-calibered  arm  recently 
adopted  by  the  Russian  Government  is  said  to  be  a  modified 
pattern  of  the  Lebel. 

About  the  time  the  magazine  rifle  was  being  introduced  into 
European  armies  there  were  issued  to  sixty-odd  companies  of 
our  own  army  three  different  patterns  of  repeating  arms  for  a 
sort  of  popular  trial.  Among  these  were  the  Lee  and  the  Hotch- 
kiss.  Want  of  unanimity  of  opinion  among  the  officers  having 
them  in  charge,  added  to  a  decided  preference  on  the  part  of  the 
officials  of  the  Ordnance  Bureau  for  the  retention  of  the  Spring- 
field, led  to  the  prompt  rejection  of  them  all.  The  Lee,  after- 
ward adopted  by  Great  Britain  in  a  modified  form,  was  believed 
by    many    experts    to  be   the   most   promising  arm   before  the 


call  some  of  the  changes  which  have  taken  place  in  the  weapons 
of  European  armies  in  the  mean  time. 

Following  the  Franco-Prussian  War,  wherein  the  value  of  the 
breech-loader  was  so  signally  established,  there  was  a  general 
re-armament,  the  Chassepot  and  the  needle-gun  were  discard- 
ed, and  a  single-loader  rifle  with  a  caliber  of  abcut  .43.  was 
adopted  by  all  the  great  military  powers.  The  Germans  had 
the  Mauser  ;  Austria  the  Mannlicher  ;  Italy  the  Vetterli  ;  Russia 
the  Berdan,  and  England,  discarding  the  Snyder,  took  up  the 
Martini-Henry.  It  was  not  long,  however,  before  the  question 
of  a  repeating  arm  began  to  be  agitated,  and  some  six  years 
ago  the  work  of  effecting  this  change  was  entered  upon  by  all 
the  larger  European  powers  except  Russia.  Generally  speak- 
ing, the  existing  arm  was  retained,  or  rather  modified  to  meet 
the  new  conditions,  with  practically  the  same  caliber.  Before  the 
change  from  a  single-loader  to  a  repeater  was  wholly  completed 
in  Germany,  and  when  it  was  about  being  begun  in  England,  the 
discovery  by  Professor  Hebler  that  a  rifle  of  small  caliber  pos- 
sessed greater  range  and  accuracy  and  a  much  flatter  trajectory 
than  the  existing  caliber,  at  once  caused  a  halt  in  the  work  of 
re-armament.  The  advantages  claimed  for  the  small-bore  arm 
were  so  great,  and  shown  by  careful  experiment  to  be  so  well 
established,  that  notwithstanding  the  enormous  sums  already 
spent  in  introducing  the  large-calibered  repeater,  Germany  at 
once  set  about  again  changing  her  armament,  and  at  the  pres- 
ent time  all  the  German  troops — of  the  first  line  at  least — are 
supplied  with  the  new  arm.  The  other  powers  have  followed 
her  lead,  or  rather,  perhaps,  that  of  France,  which  was  the  first 
great  power  to  adopt  the  small-bore  repeating  rifle,  in  the  well- 
known  Lebel.  This  gun  is  really  a  Kropatchek  repeater,  and 
has  the  modified  Chassepot  or  Gras  bolt  and  the  spoon  ele- 
vator. The  German  arm  is  the  Mannlicher,  with  a  fixed  maga- 
zine holding  five  cartridges  ;  the  English,  the  Lee-Melfort,  which 


THE    KRAG-JORGENSEN 
MAGAZINE  GUN. 


Board,  whose  final  decision  was  in  favor  of  the  Krag-Jorgensen. 

Like  nearly  every  military  arm  now  in  use,  this  is  a  bolt  gun 
— that  is,  the  opening  and  closing  of  the  breech  is  effected  by  a 
bolt  moving  in  a  direct  horizontal  line  with  the  bore,  carrying 
the  firing-pin  and  the  necessary  spring  mechanism  for  discharg- 
ing the  piece. 

The  acco.Tipanying  cuts  will  show  the  principal  features  of 
the  gun.  In  fig.  i  the  breech-block  is  open  ;  in  fig.  2  it  is 
closed  and  ready  for  firing,  while  fig.  3  shows  a  cross-section 
of  the  magazine,  which  holds  five  caitridges.  To  load  the  piece 
the  bolt  handle  is  thrown  up  to  the  vertical  position.  This 
movement  starts  the  empty  cartridge-case  and  unlocks  the  bolt. 
By  pulling  the  bolt  to  the  rear  the  empty  shell  is  thrown  to  the 
right  and  a  fresh  cartridge  is  admitted  from  the  magazine,  un- 
less the  cut-oft  is  on,  in  which  case  the  chamber  remains  open 
for  the  insertion  of  a  fresh  cartridge  with  the  fingers  from  the 
top.  This  last  movement  sets  the  firing-pin  spring.  The  bolt 
is  then  returned  to  i's  original  position,  shoving  the  new  cart- 
ridge into  the  chamber  and  cocking  the  piece. 

The  magazine  is  a  fixed  horizontal  box,  and  is  filled  through  a 
horizontal  door  on  the  right  side,  the  cartridges  being  forced 
up  by  a  spring.  To  use  the  piece  as  a  single-loader  the  mouth 
of  the  magazine  is  closed  by  a  gate  or  thumb  piece,  T,  fig.  3, 
after  which  it  is  manipulated  like  any  single  loading  arm. 

The  adoption  of  the  new  arm  will  place  the  American  soldier 
upon  an  equal  footing,  not  only  with  the  soldiers  of  the  great 
European  powers,  but  also  with  those  of  many  inferior  ones 
already  armed  with  repeating  rifles.  The  particular  merits 
claimed  for  the  arm  under  consideration  are  simplicity  of 
mechanism,  ease  of  manipulation,  the  rapidity  with  which  it 
can  be  changed  from  a  single-loader  to  a  repeater,  or  the  re- 
verse, and  its  ability  to  withstand  the  trying  conditions  of 
actual  service,  especially  the  presence  of  rust  and  dirt. 
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The  Kragjorgensf n  under  trial  was  made  especially  (or 
trial  by  Ihe  American  Hoard,  ami  is  said  to  be  an  improvement 
upon  the  weapon  now  in  use  in  Denmark  and  Norway.  The 
original  arm  has  a  calibre  of  .315,  and  with  smokeless  powder 
has  given  an  initial  velocity  of  over  2.000  ft.  per  second.  The 
gun  under  trial  had  a  caliber  of  .30,  and  with  Welterin  powder 
gave  velocities  of  something  over  1,800  ft.  Whether  the  caliber 
will  remain  that  of  the  original  arm  or  be  made  something  less 
remains  to  be  decided  when  the  question  of  its  adoption  is  finally 
settled.  Its  weight  is  q  4  lbs.,  .ind  it  carries  a  siS-grain  bullet. 
Its  inventors  are  the  Superintendent  of  the  royal  manufactory 
of  arms  at  Kongsberg,  Norway,  and  a  battalion  armorer. 

It  may  be  added  that  this  action  of  the  Hoard  has  still  to 
secure  the  approval  of  the  Ordnance  Bureau,  and  that  it  will 
meet  active  opposition  from  a  number  of  American  inventors. 
The  Krag-Jorgensen  gun  was  patented  in  this  country  over 
two  years  ago. 


NEW   PUBLICATIONS. 


Mineral  Resources  oi-  the  United  Statf.s  :  Calendar 
Years  1S89  and  iSyo.  By  David  T.  Day,  Chief  of  Divi- 
sion  of  Statistics,  United  States  Geological  Survey.  Wash- 
ington ;  Government  Printing  OtTice. 

The  present  volume  is  intended  to  review  the  mining  statis- 
tics of  the  years  iSSg  and  iSqo,  and  to  continue  for  those  years 
the  series  of  reports  which  was  begun  in  1S86.  Its  appearance 
has  been  somewhat  delayed  by  the  lateness  of  some  branches 
of  the  mining  industry  in  making  reports,  and  by  the  fact  that 
several  of  the  experts  who  aid  in  its  preparation  have  been  em- 
ployed in  work  on  the  census. 

The  importance  of  the  work  is  indicated  by  the  statement  that 
in  iSqo  the  total  value  of  the  mineral  products  of  the  United 
States  was  estimated  at  SC>5<J. 604.700  ;  nearly  half  of  this  great 
sum — ij!307, 334, 200— being  the  value  of  metallic  products,  and 
the  rest  of  non-metallic  products,  such  as  coal,  lime,  building 
stone,  petroleum,  etc.  This  is  a  greater  amount  than  in  any 
previous  year. 

E.fperience  has  enabled  Professor  Day  to  improve  the  ar 
rangement  of  his  figures  and  to  present  results  in  his  tables  in 
a  much  more  satisfactory  way  than  is  done  in  many  statistical 
volumes.  The  grouping  and  presentation  of  figures  is  an  art 
not  quickly  learned,  and  which  some  men  never  do  learn  ;  but 
in  this  respect  there  is  very  little  fault  to  be  found  with  the  pres- 
ent volume. 


The  Law  of  Incortorated  Companies  Operating  under 
Municipal    Franchises.     Volume    I.     By   Allen    Ripley 
Foote.     Cincinnati  ;  Robert  Clarke  &  Company.    (Advance 
Sheets.) 
Mr.  Foote  has  undertaken,  in  preparing  this  book,  a  work  of 
no  small  magnitude.     His  object  is  to  give  a  digest  of  the  laws 
of  Ihe  different  States  governing  companies  holding  municipal 
franchises,  such   as   those   for   operating   street   railroads,  tele- 
graph  and   telephone  lines,  furnishing  water,  gas,  and   electric 
light,  and  the  like.      He  has,  as  he  says  in  his  preface,  "  sought 
to  elucidate  principles  and  clearly  to  define  strategic  points  in 
order  to  measure  by  fundamental  rules  the  progress  made  by 
the  several  States  in  aligning  legislation  with  the  requirements 
of  such  rules."     His  purpose  is  also  to  bring  out  discussion  of 
the  principles  on  which  legislation  of  this  kind  should  be  based. 
In  other  words,  his  object  is  to  present  a  study  in  economic 
legislation,  and  not  a  mere  digest  of  e.xisting  laws. 

The  first  volume,  which  is  now  before  us  in  the  advance 
sheets,  is  devoted  to  the  discussion  of  the  law  and  the  legal  prin- 
ciples involved  ;  the  digests  of  the  State  laws  will  follow  in  a 
later  volume.  In  preparing  the  latter,  Mr.  Foote  has  called  in 
the  aid  of  a  lawyer  in  each  State,  and  of  Mr.  Charles  E.  Everett 


as  Legal  Editor,  and  purposes  making  each  chapter  as  complete 
as  possible.  The  plan  of  this  part  is  excellent,  and  the  amount 
of  labor  required  to  carry  it  out  may  be  estimated  by  those  who 
have  had  occasion  to  deal  with  or  consult  the  laws  of  one  or 
more  States.  If  the  second  volume  is  worked  out  according  to 
promise,  the  book  cannot  fail  to  be  of  much  value  to  a  large 
class  of  people. 

In  his  discussion  of  principles  Mr,  Foote  holds  to  the  policy 
of  granting  municipal  franchises  of  the  classes  indicated  to  pri- 
vate corporations,  the  public  authorities  retaining  the  right  of 
regulation,  both  as  to  the  service  rendered,  whatever  it  may  be, 
and  the  rates  to  be  charged  for  it,  the  latter  to  be  so  restricted 
as  to  give  no  opportunity  for  excessive  profits.  To  secure  the 
best  service,  it  is  necessary  that  these  franchises  must  be  to  a 
great  extent  monopolies  ;  and  Mr.  Foote  believes  that  in  almost 
all  cases  the  public  will  receive  more  from  an  industrial  mo- 
nopoly than  from  a  political  monopoly,  or  to  put  it  in  another 
way,  that  better  service  can  be  secured  by  the  hope  of  profit 
than  by  reliance  on  public  spirit.  There  are  many  persons  who 
may  feel  disposed  to  differ  from  his  views  ;  but  his  conclusions 
are  in  general  of  a  practical  character  and  well  worked  out. 
The  great  dilTiculty  in  practice  has  been  and  will  continue  to  be 
with  the  regulating  power  in  this  system. 

The  discussion  includes,  besides  the  statement  of  principles, 
some  historical  chapters  showing  the  general  course  and  ten 
dency  of  legislation  in  the  past,  and  it  is  very  interesting  reading 
to  those  who  have  at  all  stud:ed  or  wish  to  study  the  subject. 


Some  Notes  on  the  Holland  Dikes.  By  William  Starling. 
fK(M  Discussion.  Printed  for  the  Author. 
This  is  a  reprint  of  a  very  full  and  careful  paper  read  before 
the  American  Society  of  Civil  Engineers  by  Mr.  Starling,  who 
has  evidently  studied  the  methods  pursued  in  that  country,  in 
connection  with  his  own  work  on  the  Mississippi  levees.  It  is 
accompanied  by  maps  and  a  number  of  drawings  and  diagrams, 
and  gives  a  condensed  but  well-connected  view  of  the  subject. 
The  reprint  also  includes  the  discussion  of  the  paper,  in  which 
a  number  of  members  of  the  Society  took  part. 


Duty  and  Capacity  Tests  of  Worthington  High   Duty 
Pumping  Engines  on  Water  Works  and  Pipe  Line  Ser- 
vice.    New  York  (S6  Liberty  Street)  ;  Henry  K.  Worthing- 
ton. 
This  is  a  volume  of  200  pages,  with  many  illustrations,  con- 
taining reports  of  tests  of  pumping  engines  of  the  class  indicat- 
ed by  the  title.     Some  of  them  have  appeared  before  in  techni- 
cal journals   or   in   the  transactions  of   technical   societies,  but 
they  are   now    presented   for   the  £rst   time   in   collected   form. 
They  include   reports   of  tests   made   in  connection  with  water 
works    in     Brooklyn,    Chicago,    Minneapolis,     Lowell,     Mon- 
treal, London  (England),  and  other  cities,  and  with  several  pipe 
lines,  sixteen  tests  in  all  being  reported  by  different  engineers. 
While  devoted  to  the  tests  of  one  type  of  engine,  the  book  inci- 
dentally gives  a  good  deal  of  information  about  pumping  ma- 
chinery and   the  different  conditions   under  which   it  is  called 
upon  to  work. 


Report  of  the  Proceedings  of  the  Twenty-fifth  Annual 
Convention   of  the  American    Railway    Master   Me- 
chanics'  Association,  held  at  Saratoga,  N.  V.,  June 
20,  21  and  22,  i8q2.     Edited  by  Angus  Sinclair,  Secretary. 
New  York  ;  published  by  the  Association. 
Secretary  Sinclair  has  brought  out  the  volume  containing  this 
year's  proceedings  of  the  Master  Mechanics'  Association  with 
his  usual  promptness,  notwithstanding  Ihe  fact  that  it  contains 
an  unusual  amount  of  matter,  and  is,  we  believe,  Ihe  bulkiest 
report  ever  issued   by  the  Association.     This  is  due  chiefly  to 
the  unusual    length   of   some  of  the  committee  reports  and  the 
number  of  tables  and  illustrations  accompanying  them.     The 
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most  notable  of  these  is  the  report  on  Compound  Locomotives, 
on  account  both  of  the  interest  attaching  to  the  subject  and 
also  of  the  amount  of  information  given  in  the  report  itself. 
There  are  other  reports  of  interest -those  on  Locomotive  Tests 
and  on  Tests  of  Stetl  and  Iron  might  be  mentioned— and  some 
of  the  discus'iions  are  sharp,  pointed,  and  give  considerable  in- 
formation. The  Master  Mechanics'  Association  is  evidently 
fully  alive  and  quite  ready  to  keep  up  with  the  questions  of  the 
day  as  they  arise  and  call  for  answers. 


The  ST.4TISTICAL  Year  Book  of  Canada  :  iSgi.     By  Sydney 
C.  D.  Roper,  Assistant   Statistician.     Ottawa,  Canada  ;  the 
Department  of  Agriculture. 
This   Is   the   seventh  yearly  volume  of  a  publication  which, 
while  necessarily  somewhat  dry  and  unattractive  to  the  general 
reader,  contains  a  great  body  of  information  which  will  be  valu- 
able to  all  who  have  trade  relations  with  the  Dominion,  or  who 
are  interested  in  its  growth  and  progress.     Like  the  previous 
volumes,  it  shows  signs  of  careful   preparation,  and  has  a  gen- 
erally reliable  appearance  and  convenient  arrangement  which 
do  credit  lo  the  compiler. 


The  Compass:  Volume  I,  1S91-92.  A  Monthly  Journal  for 
Engineers,  Surveyors,  Architects,  Draftsmen  and  Students. 
Edited  by  William  Cox.  New  York  ;  the  Keuffel  &  Esser 
Company,  No.  127  Fulton  Street. 

Reference  has  been  made  from  time  to  lime  in  our  columns 
to  the  monthly  numbers  of  the  Compass.  We  have  here  the 
twelve  numbers  of  the  first  volume  bound  in  a  neat  book  of  192 
pages.  Its  object  has  been  to  give  information  concerning  the 
making  of  mathematical  and  surveying  instruments  and  the  best 
methods  of  using  them  ;  new  methods  of  procedure  and  other 
topics  of  the  kind. 

The  promise  of  the  first  number  has  been  well  kept,  and  this 
volu.ne  contains  much  matter  that  is  valuable  and  worth  preser 
vation.  Among  the  contents  which  deserve  special  niemion 
are  the  papers  on  Series  of  Numbers  and  their  Practical  Appli- 
cation, written  by  Mr.  Cox,  which  contain  much  matter  set  out 
in  a  new  light,  and  some  ingenious  applications  of  principles. 
The  Gradienter  Tablts,  on  pages  156,  172  and  180,  are  complete, 
and  will  be  appreciated  by  many  engineers. 

The  Compass  will  be  found  convenient  by  those  who  want  to 
be  posted  on  the  latest  improvements  in  instruments  of  preci- 
sion, and  it  also  contains  other  matters  of  interest  and  value. 


Report  OF  the  Seventh  Annual  Meeting  of  the  Illinois 

Society  of  Engineers  A>rD  Surveyors,  held  in  Chicago, 

January  27-29,  1892.     Springfield,   111.;    published  by  the 

Society  ;  S.  A.  Bullard,  Secretary. 

This  number  gives  a  full  report  of  the  meeting  of  the  Illinois 

Society   for   the    current    year  ;    containing   several   papers   of 

value  by  members,  and   reports  of  some  good  discussions  on 

topics  suggested  at  the  meeting.     The   Road  Question  ;   Brick 

Pavements  ;  Draniage,  and  other  questions  of   present  interest 

claimed   and   received   full   attention   at   the  meeting,  and   the 

results  are  here  given. 


Practical  Carriage  Building  :    Volume  II.     Compiled  by 
M.    T.    Richardson.      New   York  ;    the   M.    T.    Richardson 
Company.      Price,  %\. 
This  is  a  collection  of  articles  on  the  subject  which  have  been 
published   from   time   to   time   in   the   Blacksmith    and    Wheel- 
wright, and  contains  many  practical  notes  which  wdl  be  useful 
to   carriage   builders.     Beginning   with   information   regarding 
axles,  it  considers  in  detail  the  plumbing  of  spokes,  gather  of 
wheels,  making  yokes  and  whiffletrees,  laying  ofT  a  fore  carriage, 
special    tools,    making    ovals,    blocking   corners,    making   and 
laying   off   of   patterns,   and   drawing  of   tools.     Complete  in- 


structions regarding  the  laying  off  and  framing  of  carriage 
bodies,  construction  of  carriage  parts  and  wheels,  light  and 
heavy  sleighs  are  given.  The  book  is  profusely  illustrated, 
and  is  uniform  in  size  and  style  with  Volume  1,  which  appeared 
some  time  ago. 


Proceedings  of  the  Fourth  Annual  Convention  of  the 
Iowa  Society  of  Engineers  and  Surveyors.     Glenwood, 
la.;  published  for  the  Society,  Seth  Dean,  Secretary. 
Besides  the  reports  of  the  officers  and  the  proceedings  of  the 
Society  this  volume  contains  a  number  of   papers  by  members 
on   various   topics   connected   with   the   profession.      It  shows 
that  the  Iowa  Society  is  not   lacking  in  activity  and  is,  in  pro- 
portion to  its  membership,  doing  fully  as  much  good  work  as 
other  associations  of  the  kind. 

Imperial  University  of  Japan  (Teikoku  Daigaku).     The 
Calendar  for  the   Year  XXIV-XXV  Meiji  (1891-92). 
Tokyo,  Japan  ;  published  by  the  University. 
This  catalogue,  covering  the  current  scholastic  year,  shows 
the  University  of  Japan  to  be  in  a  flourishing  condition.      It  in- 
cludes six  colleges — Law,    Medicine,   Engineering,   Literature, 
Science  and  Agriculture — each  with   its_  own  faculty.     The  roll 
shows  a  large  number  of  professors  and  instructors  of  various 
grades,   most  of   whom   are  graduates  of  the   University  ;  the 
students  number   in   all  1,346,  of  whom   132  ate  in  the  College 
of  Engineering.     The  number  of  graduates  on  the  rolls  is  I  582 
now  living,  besides  91  who  have  died,  making  a  total  of  1,673 
who  have  taken  decrees. 


Professional  Papers  ok  the  Corps  of  Royal  Engineers. 
Volume  XVII,  1S91.  Published  by  the  Royal  Engineers' 
Institute  ;  Chatham,  England. 

The  present  volume  is  devoted  entirely  to  the  subject  of 
Sanitary  Engineering,  and  although  written  presumably  for  the 
benefit  of  the  officers  of  the  Royal  Engineers,  its  scope  is  not 
restricted  to  the  question  as  applied  to  the  sanitation  of  mili- 
tary barracks,  etc.,  but  enters  chiefly  into  that  part  of  the  subject 
pertaining  to  the  disposal  of  sewage,  surface  water  collection, 
subsoil  drainage,  house  drains  and  the  use  of  disinfectants. 

The  problem  of  how  best  to  dispose  of  sewage,  garbage  and 
refuse  is,  with  the  rapid  growth  of  great  cities,  becoming  every 
year  of  increasing  importance,  and  one  for  vvhich  no  thor- 
oughly practical  and  satisfactory  solution  has  as  yet  been 
reached.  In  the  book  before  us  the  various  systems  of  sewer- 
age, as  employed  and  proposed  in  Great  Britain,  are  discussed, 
while  the  questions  of  construction  and  materials,  and  the 
special  appliances  for  use  in  buildings  are  treated  exhaustively, 
and  fully  illustrated  by  numerous  cuts  and  fi  ty-odd  more  or 
less  elaborate  plates.  So  complete  is  this  part  of  the  work  that 
it  might  well  serve  as  a  text-book  upon  this  subject  for  engi- 
neering students. 

The  primitive  and  often  haphazard  methods  employed  for  the 
disposal  of  garbage  and  sewage  by  very  many  American  cities 
of  even  considerable  size  explains  the  frequent  outbreaks  of 
typhoid  fever  and  other  zymotic  diseases.  The  great  wonder 
is  that  the  mortality  arising  from  shortcomings  in  this  direction 
is  no  greater  than  it  is. 

A  work  so  thoroughly  practical  and  dealing  with  a  question 
of  such  vital  importance  ought  not  to  be  restricted  in  its  readers 
to  the  professional  engineer. 


Johnson's  Tables:  Stadia  and   Earfhwork  Tables.     Re- 
printed from    Theory  and  Practice  of  Surveying.     By  Pro- 
fessor J.  B.  Johnson.     John  Wiley  &  Sons,  New  York. 
The   purpose   of   this   volume   is   perhaps  best  explained  by 
quoting  the  Author's  explanatory  note,  as  follows  : 

The  great  use   made  by  engineers  of  three  of  the  following 
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tables — viz.,  the  Kour-place  Logarithmic  Table,  the  Stadia 
Table,  and  the  table  giving  Prisnioidal  Volumes,  has  necessi- 
tated the  building  ol  these  in  more  convenient  form  than  iliat 
ill  which  they  first  appeared  in  the  I'htorv  and  Pr,ulict  of  Stir 
viyiti^.  Since  the  cost  is  not  materially  increased  by  addi- 
tional pages,  the  remaining  tables  are  also  included,  as  well  as 
the  entire  chapter  on  the  Measurement  of  Volumes. 

The  Stadia  Tables  were  computed  by  Mr.  Arthur  Winslow, 
State  Geologist  of  Missouri,  and  first  published  by  the  Penn- 
sylvania Geological  Survey.  The  four-place  logarithm  tables 
were  originally  tiken  from  Lee's  Tahles  and  I'ormuLr  a  publi- 
cation of  the  United  Stales  Engineer  Corps.  The  table  giving 
Volumes  by  the  Prismoidal  Formula  was  computed  by  ihc 
Author.  It  is  the  only  table,  he  believes,  giving  volumes  by 
the  prismoidal  formula  at  one  operation.  It  mav  also  be  u«ed 
for  Mean  End-areas.  Tables  IV  and  VIII  are  also  original  in 
their  arrangenitnl. 

In  addition  to  the  tables  the  book  contains  a  chapter  on  the 
Measurement  of  Volumes  and  the  necessary  explanations  of 
the  tables.  In  its  present  form  it  will  be  found  a  very  con- 
venient reference  book  and  assistant  by  the  engineer. 

Cruises  of  S.  M.  Ships  "Nautilus"  anh  "Aurora"  of 
THE  East-Asiatic  Squadro.n,  1884-88.  By  Capiain  Jero- 
lim  Freiherrn  von  Benko.  Published  by  Carl  Gerold's 
Sohn,  Vienna. 

This  is  one  of  the  volumes  which  are  issued  from  time  to 
time  under  the  auspices  of  the  Austrian  naval  authorities. 
They  give  accounts  of  the  cruises  of  ships,  and  are  not  simply 
records  of  travel,  but  are  intended  to  convey  sailing  directions 
for  the  various  ports  visited,  accounts  of  currents,  lights  and 
other  information  useful  for  mariners,  and  also  such  notes  on 
the  commerce  of  the  various  countries  as  the  officers  may  be 
able  to  collect,  and  which  may  be  useful  to  merchants  at  home. 

The  present  volume  describes  cruises  made  by  the  Nautilus 
and  the  Aurora  in  Eastern  waters,  visiting  many  ports  in  India, 
China,  Japan,  and  the  islands  of  the  Indian  Ocean.  It  con- 
tains much  valuable  Information  and  also  some  entertaining 
notes  of  travel.  The  statistical  part,  of  course,  will  be  read 
only  by  ihose  directly  interested,  but  there  is  much  in  the  book 
that  others  might  read  with  profit..  It  is  a  very  creditable 
specimen  of  the  work  done  by  the  Austrian  Navy. 

The  book  is  illustrated  by  three  large  maps  showing  the 
cruises  of  the  two  ships  in  detail. 


TRADE    CATALOGUES. 


Tht  Lahman-Kirkwood  Patent  Fuel-saving,  Shaking  and  Dump- 
ing Grate-bar.     W.  H.  Lahman,  No.  154  Lake  Street,  Chicago. 
This  is  an   illustrated  description  of  a  grate-bar  adapted  for 
all  kinds  of  coal,  from  which,  it  is  claimed,  very  good  results 
have  been  obtained  in  service. 


Train  Signaling  System.     The  Mason  Air  Brake  &^  Signal  Com- 
pany, Chicago. 

This  is  an  account  of  the  system  of  train  signaling  by  com- 
pressed air  which  is  now  being  introduced  by  the  Mason  Com- 
pany. It  is  accompanied  by  drawings  and  diagrams  showing 
the  general  construction  and  details  of  the  apparatus. 


Dixon  s  Perfected  Graphite  for  Lubricating.  The  Joseph  Di.xon 
Crucible  Company,  Jersey  City,  iV.  J . 
This  is  a  pamphlet  showing  the  advantages  of  graphite  as  a 
lubricant  and  the  variety  of  uses  to  which  it  can  be  put,  and  it 
gives  some  facts  which  are  worth  the  attention  of  those  who 
have  charge  of  or  own  machinery.  It  shows  also  the  necessity 
of  usin?  pure  graphite  properly  prepared. 

Emery  and  Corundum    Wheels,  Emery    Wheel  Machinery,  Flint 
and  Sapfthire  Papers.      The  Springfield  Emery    Wheel  Com- 
pany, Bridgeport,    Conn. 
This  catalogue  contains  lists  and  illustrated  descriptions  of 


a  great  variety  of  grinding,  polishing,  and  surfacing  machines 
made  by  the  company  mentioned.  Its  si^e  is  in  itself  a  proof 
of  the  extent  to  which  emery  and  similar  wheels  are  now  used 
in  machine  work,  and  the  importance  which  their  manufacture 
has  attained.  The  catalogue  will  furnish  some  useful  hints  to 
manufacturers. 


The    Universal   Cutter   and   Reamer  Grinder  as    Made   by   the 

Brown  Ss'  Shatpe  Manufacturing  Company,  Providence,  R.  I. 

Illustrated. 

This  pamphlet  gives  a  description  of  the  universal  cutler  and 

reamer  grinder  made  by  the  Brown  &  Sharpe  Company,  with  a 

number   of   the   applications  of  the   tool   to  various   purposes. 

The  descriptions  are  generally  clear  and  are  very  fully  illustral 

ed,  and  give  a  complete  idea  of  the  uses  to  which  the  machine 

can  be  put.     A  careful  reading  will  certainly  give  the  machinist 

or  foreman  some  information,  and  possibly  some  new  ideas.  The 

pamphlet  will  be  sent  to  any  applicant  by  the  company  named. 


Air  Compressors  :  Duplex  and  Single,  Actuated  by  Steam,  Belt, 

Gearing  or   Water  Power.      Catalogue  No.  7.      The  Clayton 

Air  Compressor  Works,  A'ew  York  and  Brooklyn. 

This   catalogue   contains   descriptions   and   illustrations  of  a 

number  of  air  compressors  of  different  patterns  made  by  the 

Clayton  Works  and  adapted  to  various  pressures  and  to  difler- 

ent  kinds  of  work.   The  use  of  air  compressors  is  increasing  in 

many  directions,  and  their  manufacture  is  an  interesting  branch 

of  mechanics,  in  which  no  small  degree  of  skill  and  experience 

is  required.   An  inspection  of  this  catalogue  is  required  to  show 

the  great  variety  of  uses  now  found  for  this  class  of  machinery. 


Catalogues  and  Price-lists  of  the  Brown  (s'  Sharpe  Manufactur- 
ing Company  :  New  Edition,  l8g2.  Providence,  P.  I. 
The  extent  to  which  the  business  of  this  firm  has  grown  is 
shown  by  the  size  of  its  catalogue.  In  1S75  a  book  of  66  pages 
was  sufficient  ;  in  iSyg  this  had  grown  to  100  ;  in  iSSg  to  205  ; 
last  year  it  had  22S,  and  the  present  edition  has  248  pages. 
This  growth  has  been  by  the  addition  of  new  machines  and  not 
by  elaboration  of  the  matter.  How  this  is  done  is  shown 
by  the  list  of  additions  made  this  year,  which  include  the  No.  8 
plain  milling  machine  ;  vertical  spindle  milling  attachment  for 
No.  8  plain  milling  machine  ;  i3-in.  engine  lathe  ;  No.  2  auto- 
matic screw  machine  ;  new  arbors  for  milling  machines  ;  new 
collets  for  milling  machines  ;  new  sizes  of  milling  cutlers  ;  new 
sizes  of  end  mills  ;  special  miter  gear  patterns  ;  bevel  gear 
cutters  ;  10  in.  and  12-in.  index  centers  ;  standard  caliper  gauges 
for  sizes  larger  than  3  in.  ;  rubber  gauge  ;  new  special  gear  pat- 
terns ;  new  sizes  of  gear  cutters  ;  concave  and  convex  cutters 
with  formed  teeth  ;  standard  angle  irons,  and  others  of  less 
importance. 

The  Egan  Company,  of  Cincinnati,  has  issued  one  of  the  most 
complete  catalogues  of  wood-working  machinery  ever  pub- 
lished. It  contains  over  500  pages  of  illustrations  and  descrip- 
tions of  a  great  variety  of  tools.  It  is  very  handsomely  printed 
and  the  engravings  are  good. 


Price  List  of  Picks,  Mattocks,  Etc.,  made  by  the  Columbus  Manu- 
facturing Company,  Columbus,  O. 


CURRENT   READING. 


Among  the  books  in  press  by  Houghton,  Mifflin  &  Company 
is  a  new  and  enlarged  edition  of  Mr.  Rowland  Cox's  Manual 
OF  Tkade-Mark  Cases,  an  exceedingly  useful  work  for  manu- 
facturers and  many  others. 

The  Marine  Record,  of  Cleveland.  O. ,  has  recently  enlarged 
its  size  and  made  many  improvements  in  its  pages.     Our  co- 
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temporary  is  to  be  congratulated  on  these  evidences  o(  a  well- 
deserved  prosperity.  It  is  an  excellent  exponent  and  advocate 
of  the  marine  interests  of  the  lakes. 

The  September  number  of  the  Journal  of  the  Military  Ser- 
vice Institute  has  a  continuation  of  General  Tidball's  papers  on 
Artillery  Service  in  the  Rebellion  ;  articles  on  the  Terrain  in 
Military  Operations,  by  Captain  Pettit  ;  Modern  Drill  Regula- 
tions, by  Captain  Richards  ;  Organization  of  Militia  Defense, 
by  Captain  Chester  ;  Mantcuvres  and  Kriegsspiel,  by  Lieu- 
tenant Barth  ;  Physical  Training  of  the  Enlisted  Man,  by  Lieu- 
tenant Harrison  ;  and  a  number  of  translations  and  military 
notes  of  interest. 

The  October  number  of  Scrii!Ner's  Magazine  gives  consid- 
erable space  to  the  Columbian  Exposition,  the  leading  article 
being  a  long  one  on  the  building  of  the  great  structures  for  the 
Exposition,  which  is  accompanied  by  many  illustrations.  An- 
other article  gives  an  intereslmg  account  of  a  successful  reform 
school  for  boys  in  Paris.  The  number  is  altogether  one  of 
more  than  usual  interest. 

Among  the  articles  in  the  Engineering  Magazine  for  Sep- 
tember are  Rellections  on  the  Homestead  Strike  ;  Tall  Olfice 
Buildings  ;  Electric  Power  in  Mining  ;  Effects  of  Floods  in 
Western  Rivers  ;  Making  Paper  from  Wood  ;  the  Cotton-seed 
Oil  Industry  ;  Practical  Hints  on  House  Heating  ;  and  Sum- 
mer Suburban  Communities.  The  special  departments  contain 
some  excellent  things. 

In  the  Popular  Science  Moni  iii.y  for  October  there  is  an 
interesting  chapter  in  Meteorological  Discovery,  by  John  Cole- 
man Adams.  Other  articles  are  on  Language  and  Brain  Dis- 
ease ;  the  Keeley  Cure  ;  the  Evolution  of  Dancing  ;  and  on 
Large  Cities  and  the  Development  of  Children. 

The  October  number  of  the  Arena  fully  sustains  the  reputa- 
tion of  that  magazine,  and  contains  a  number  of  excellent  arti- 
cles. The  reader  of  this  review  is  always  sure  of  finding  some- 
thing that  is  worth  reading  and  thmking  over. 

In  the  October  number  of  Harper's  Magazine  a  large  part 
of  the  space  is  given  to  the  commemoration  of  the  discovery  of 
America  by  Columbus.  One  of  its  most  valuable  articles  is  a 
sketch  of  the  life  of  Columbus,  with  a.  critical  estimate  of  his 
character  and  services,  written  by  Professor  Dr.  S.  Ruge,  of 
Dresden.  This  article  embodies  the  results  of  the  latest  and 
most  careful  researches,  and  presents  the  discoverer  as  he  really 
was,  awarding  him  due  praise  for  his  great  achievements,  while 
at  the  same  time  removing  from  the  story  of  his  life  much  that 
may  be  regarded  as  purely  imaginative.  Another  article  which 
will  attract  perhaps  even  greater  attention  is  the  Baptismal 
Font  of  America,  by  Frank  H.  Mason,  narrating  the  story  of 
the  manner  in  which  the  Western  Continent  received  its  name. 
It  affords  some  interesting  glimpses  of  life  and  manners  at  the 
beginning  of  the  sixteenth  century,  and  contains  a  good  deal 
of  curious  information  not  hitherto  published  in  popular  form. 
Among  the  illustrations  is  a  facsimile  of  the  page  in  that 
curious  book,  the  Cosmographiae  Introductio,  in  which  the  name 
America  was  first  applied  to  the  new  world.  There  are  also 
several  portraits  and  other  illustrations. 

The  September  number  of  Outing  is  a  bright  and  refreshing 
one,  containing  a  variety  of  articles  on  canoeing,  the  bicycle 
and  other  outdoor  sports.  Lieutenant  Hamilton  concludes  in 
this  number  his  valuable  article  on  the  Military  Schools  of  the 
United  States,  and  there  is  a  great  deal  of  interesting  reading 
in  the  number. 

The  October  number  of  the  Overland  Monthly  contains  a 
very  carefully  prepared  and  fully  illustrated  article  on  the  Uni- 
versity of  California,  the  greatest  of  Pacific  Coast  institutions  of 
learning  ;  its  history,  growth,  and  present  condition  are  told. 


The  illustrated  papers  on  Pacific  Coast  scenery  are  continued 
by  an  article  by  Mabel  H.  Closson,  on  a  trip  to  Cook's  Inlet, 
entitled  An  Alaskan  Summer.  In  addition  to  these  articles 
there  are  several  excellent  sketches  and  other  papers. 

In  a  recent  number  of  Harper's  Wei-.ki.v  an  illustrated  de- 
scription of  the  Brown  segmental  wire  gun  and  the  method  of 
making  it  was  given.  The  illustration  of  the  Columbian  Exposi- 
tion buildings  has  been  continued  in  several  recent  articles. 


BOOKS    RECEIVED. 


Transactions  of  the  American  Institute  of  Electrical  Engineers  : 
May  and  June,  1892.  New  York  ;  published  by  the  Institute, 
Ralph  W.  Pope,  Secretary. 

The  Master  Car-Builders'  Association  and  the  Contracting 
Chill.  Illustrated,  16  pages.  Philadelphia  ;  A.  Whitney  & 
Sons. 

Refort  on  a  System  of  Protection  for  the  City  of  Corning,  N.  V. , 
from  Floods  in  the  Chemung  Kiver.  By  Palmer  C.  Ricketts, 
C.E.     Corning,  N.  Y.  ;  the  Board  of  River  Commissioners. 

Transactions  of  the  American  Institute  of  Mining  Engineers. 
Volume  XX.  ;  June,  l8gi,  to  Octobet,  1891,  inclusive.  New 
York  ;  published  by  the  Institute,  Dr.  R.  W.  Raymond,  Secre- 
tary. 

New  South  Wales.  Report  of  the  Royal  Commission  of  In- 
quiry into  the  Alleged  Defectiveness  and  Unsuitability  of  the 
Baldwin  Locomotives  ;  appointed  March  15,  i8g2.  Sydney,  New 
South  Wales  ;  Government  Printer. 

Census  of  Canada  ;  Bulletin  A^o.  18.  Manufactures  and 
IVages.  Ottawa,  Canada  ;  issued  by  the  Department  of  Agri- 
culture. 

Treatise  Relative  to  the  Testing  of  Water-  Wheels  and  Ma- 
chinery. Fourth  FlJition,  lSy2.  By  James  Emerson.  Willi- 
manselt,  Mass.  ;  published  by  the  Author. 


THE  TRANSANDINE  RAILROAD. 

The  work  on  the  Transandine  Railroad  has  been  resumed 
and  is  now  well  in  progress.  By  far  the  greater  part  of  the 
work  still  to  be  done  is  on  the  tunnels  at  and  near  the  summit 
of  the  Andes.  This  work  cannot  be  hastened  beyond  a  certain 
point,  but  the  contractors  intend  to  use  all  the  most  approved 
appliances  in  the  tunneling.  At  latest  accounts  there  still  re- 
mained about  33,100  ft.  of  headings  to  be  driven,  with  some  of 
the  shorter  tunnels  still  to  be  enlarged  to  full  size. 

On  the  Argentine  side  of  the  mountains  construction  trains 
are  running  to  Punta  d;  las  Vacas,  87  miles  from  Mendoza. 
On  the  Chilean  side  the  track  is  laid  from  the  starting  point  at 
Santa  Rosa  de  os  Andes  to  El  Salto  del  Soldato,  a  distance  of 
23  miles.  This  leaves  23  miles  on  the  Argentine  side  and  17 
miles  on  the  Chilean  side  still  to  be  completed,  but  on  both 
these  sections  much  work  has  already  been  done.  Of  the  40 
miles  unfinished,  nearly  one-fourth  is  in  tunnel,  which  gives  a 
fair  idea  of  the  great  diiEculties  which  the  engineers  have  had 
to  encounter. 

The  Transandine  Railroad  is  an  important  commercial  work, 
and  will  be  the  first  transcontinental  line  in  South  America. 
There  is  little  doubt  that  it  will  command  a  considerable  traffic 
almost  from  the  first. 

Besides  this,  however,  it  is  a  remarkable  work  on  account  of 
the  difficulties  overcome  in  its  construction,  and  very  few  rail- 
roads will  present  better  examples  of  the  audacity  of  the  modern 
engineer.  It  is  not  many  years  since  a  line  across  the  Andes 
would  have  been  considered  utterly  impracticable  ;  but  in  the 
present  case  the  engineers  have  been  able  to  locate  and  build  a 
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roiid  which  can  be  operated  wilh  no  more  difficulty  than   many 
other  lines  in  both  South  and  North  America. 

The  views  which  are  given  herewith  are  (rom  photographs, 
and  are  chosen  from  a  number  as  best  illustrating  the  rugged 
and  savage  nature  of  the  country  which  has  required  so  much 
costly  and  difficult  work  to  overcome  the  difficulties  it  presents. 


SOME  CURRENT  NOTES. 


The  prizes  which  were  offered  by  the  German  Railroad 
Union  in  1890  have  been  awarded  as  follows  :  The  first 
prize  of  7,500  marks  to  Herr  \'on  Borries  lor  improve- 
ments in  compound  locomotives  ;  the  two 
prizes  of  3.000  marks  each,  one  to  George 
Westinghouse,  Jr.,  for  improvements  in  at- 
mospheric brake,  and  one  to  Paul  Lang- 
bein  for  an  apparatus  for  transferring  cars 
between  standard  and  narrow-gauge  tracks. 
The  six  prizes  of  1,500  marks  each  were 
given  to  ,M.  W'edler  lor  an  apparatus  for 
preventing  injury  to  men  working  at  lathes  ; 
to  M.  \'aolmar  for  improvements  in  mov- 
able axles  ;  to  G.  Hautzel  for  a  paper  on 
Track  Ballast  in  its  Statical  Relations  ;  to 
Professor  Launhardt  for  a  treatise  on  the 
Theory  of  Location  ;  to  Railroad  Inspector 
Kolle  for  a  treatise  on  Apparatus  for  Pro- 
tecting Switches  and  Signals,  and  to  Lud- 
wig  Kohlfiirst  for  his  book  on  the  De- 
velopment of  Electrical  Appliances  for 
Railroads. 

It  is  announced  that  Mr.  Westinghouse 
has  presented  the   3.000   marks   awarded  to  him   to    the 
German  Society  of  Locomotive  Engineers. 

The  White  Star  Line  proposes  to  surpass  the  great  ships 
which  are  under  construction  for  the  Cunard  Line,  and  has 
ordered  from  Harland  &  Wolff,  of  Belfast,  a  new  steamer, 
which  is  to  be  appropriately  named  Gigantic.  She  is  to 
be  700  ft.  long  and  66  ft.  beam,  and  is  to  be  able  to  main- 
lain  a  speed  of  22  knots  an  hour.  She  will  have  three 
screws,  arranged  like  those  of  the  new  cruiser  Co/innbiii, 
and  each  driven  by  an  independent  engine.  The  contract 
requires  this  great  ship  to  be  finished  early  in  1894. 


from  the  upper  to  the  lower  pool  the  water  goes  through 
the  upper  gate  recess  ;  thence  it  passes  by  means  of  seven 
openings,  4  ft.  6  in.  in  diameter,  into  the  filling  culvert, 
9  ft.  wide  by  13  ft.  high.  It  lies  behind  the  entire  length 
of  the  lower  wall  of  the  upper  recess,  and  then  turning 
sharp  to  the  right  it  follows  the  land  wall  for  a  distance 
of  250  ft.  In  the  land  wall  are  built  10  openings  3  ft.  X  3 
ft.  6  in.,  through  which  the  water  passes  from  the  filling 
culvert  into  the  lock  chamber.  From  here  it  passes 
through  the  lower  recess  by  means  of  seven  openings 
similar  in  size  and  location  to  those  in  the  upper  recess, 
into  the  emptying  culvert,  whence  it  flows  into  the  lower 
pool.  The  land  wall,  including  the  walls  of  the  gate  re- 
cess, will  have  a  development  of  1,170  ft.,  and  will  con- 
tain about  6,000  yds.  of  masonry.     The  river  wall  will  be 


6taver  Dm.\ 
Ohio  Rive(\. 


The  use  of  gas  engines  is  by  no  means  so  extensive  in 
this  country  as  in  England,  where  they  are  found  at  work 
in  many  different  places.  Here  they  are  generally  regard- 
ed as  of  service  for  light  work  only,  and  it  is  with  some 
surprise  that  we  note  the  advertisement  of  an  English 
firm,  which  keeps  all  sizes  up  to  40  H.P.  in  stock,  and 
offers  to  furnish  single  engines  of  any  size  up  to  250  H.P. 
This  much  exceeds  the  capacity  of  any  gas  engine  built 
until  very  recently. 

Work  has  been  begun  on  the  new  dam  and  lock  on 
the  Ohio  River  at  Vanport,  near  Beaver,  commonly  called 
the  Beaver  Dam.  This  will  finally  be  No.  6  in  the  series 
of  dams  proposed  to  improve  the  navigation  of  the  river, 
of  which  the  Davis  Island  Dam  was  the  first.  The  gen- 
eral plan  of  the  dam  and  lock,  as  they  will  appear  when 
finished,  is  shown  in  the  accompanying  sketch,  for  which 
we  are  indebted  to  the  Pittsburgh  Chronicle-Telegraph. 

A  special  feature  is  the  lock,  which  has  to  be  adapted 
to  the  commerce  of  the  river,  and  is  therefore  made  very 
large.  The  one  belonging  to  the  Beaver  Dam  will  be 
600  ft.  long  and  iio  ft.  wide  in  the  clear,  giving  an  area 
of  66,000  sq.  ft.  The  lock  will  permit  a  towboat,  14 
barges  and  two  flats  to  pass  through  at  the  same  time. 
On  account  of  the  great  size  of  the  lock,  several  special 
features  will  appear.  For  instance,  the  miter-gales, 
ordinarily  used  for  locks,  would  be  too  unwieldy  for  use 
there,  consequently  the  one  adopted  is  like  a  Howe  truss- 
bridge  laid  on  its  side  in  such  a  position  as  to  place  the 
bottom  down  stream  and  the  top  up  stream. 

The  dimensions  of  the  gate  will  be  118  ft.  in  length, 
13  ft.  6  in.  in  breadth,  and  15  ft.  in  height.     In  its  passage 


690  It.  long  and  contain  about  4,000  yds.  of  masonry. 
The  Beaver  Dam  will  secure  a  good  boating  stage  at  all 
times  when  navigation  is  not  interrupted  by  ice  as  far  up 
as  the  Logstown  bar. 

There  will  be  a  power-house  at  the  dam,  containing  the 
necessary  machinery  for  working  the  gales,  regulating 
the  lock  and  other  purposes. 


The  railroad  from  Jaffa  to  Jerusalem,  54  miles  in 
length,  was  opened  lor  traffic  August  30.  It  has  been 
built  by  a  French  company,  the  Societi?  Ottomane  of 
Paris,  and  is  of  i  meter  gauge.  Although  a  French  road 
in  ownership,  the  locomotives  are  of  the  American  Mogul 
type,  and  were  built  by  the  Baldwin  Locomotive  Works 
in  Philadelphia.  One  of  these  engines  was  described  and 
illustrated  in  the  Journal  for  December,  1890. 


The  Pennsylvania  Railroad  Company  recently  ran  an 
experimental  freight  train  through  from  Chicago  to  Jersey 
City  without  uncoupling  and  with  the  same  locomotive 
for  the  entire  run  of  912  miles.  The  train  consisted  of 
40  new  34-ft.  box-cars  and  a  caboose  car.  The  cars  were 
all  equipped  with  the  Westinghouse  brake.  They  were 
all  fully  loaded  with  grain. 


In  a  recent  paper  before  the  British  Association,  Pro- 
fessor (jeorge  Forbes,  while  advocating  the  use  of  destruc- 
tors for  disposing  of  garbage  and  city  refuse  by  burning, 
suggests  that  the  heat  produced  by  the  combustion  of  the 
garbage  may  be  used  to  produce  steam  for  running  a  cen- 
tral electric-lighting  station,  or  a  power  station.  The 
plan  has  been  tried  in  one  or  two  English  towns  with 
success,  a  supply  of  power  being  obtained  from  material 
which  had  heretofore  been  entirely  wasted,  the  only  ob- 
ject being  to  get  rid  of  it. 


In  Spain  it  is  proposed  to  build  a  great  dam  on  the 
Guadarrama  River  near  Torrelodones,  where  a  fall  of 
about  200  ft.  can  be  obtained.  This  can  be  increased  to 
a  total  of  about  1,100  ft.  by  building  a  canal  5  miles  in 
length.  The  power  obtained  will  be  used  to  run  dynamos, 
and  will  be  transmitted  to  Madrid  by  wire  for  use  in  light- 
ing  the   city  and   for  other  purposes.      To  equalize    the 
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power  and  provide  a  supply  ol  water  in  the  dry  season,  a 
canal  some  15  miles  long  will  be  built  to  connect  Lake 
Pantano  with  the  Guadarrama,  the  lake  being  thus  util- 
ized as  a  storage  reservoir. 

The  plan  also  includes  the  use  of  the  water  after  passing 
the  dam  and  water-power  to  supply  the  city  of  Madrid 
and  irrigate  the  country  surrounding  it.  This  will  be 
done  by  clearing  out  and  repairing  the  ancient  Canal  del 
Gasco  and  extending  it  to  a  point  near  Madrid,  where 
suitable  distributing  reservoirs  can  be  built.  The  old 
canal  covers  more  than  half  the  distance,  including  the 
mountain  region  where  construction  is  most  difficult. 

The  city  of  Madrid  now  has  a  very  insufficient  water 
supply,  and  the  new  project,  it  is  expected,  will  much  im- 
prove its  health  and  convenience.  The  distance  over 
which  the  electric  power  is  to  be  transmitted  is  much  less 
than  that  from  Lauffen  to  Frankfurt,  where  this  method 
proved  successful. 


NEW  TYPES  OF  THE  BELPAIRE  BOILER. 


In  a  note  read  recently  before  the  French  Society  of 
Civil  Engineers  at  Paris,  M.  Lencauchez  described  some 
new  types  of  locomotives  recently  built  for  the  Belgian 
State  Railroads.  The  object  in  all  of  these  was  to  secure 
a  greater  production  of  steam,  and  thus  enable  the  en- 
gines to  meet  the  requirements  of  increased  speed  and 
increased  weight  of  trains.  On  the  Belgian  State  Rail- 
rdads  the  Belpaire  boiler  is  the  accepted  type,  and  the 
boilers  of  these  new  engines  have  been  designed  by  M.  Bel- 
paire with  a  view  to  securing  larger  grate  area  and  heating 
surface. 

Fig.  I  is  a  locomotive  built  to  run  express  trains  on  the 
Luxembourg  line,  where  there  are  grades  of  1.6  per  cent, 
of  considerable  length.  On  these  lines  the  express  trains 
have  an  average  weight  of  no  tons,  and  are  required  to 
run  at  an  average  speed  of  37  miles  an  hour,  46  miles 
being  the  maximum  allowed.  The  sketch  shows  a  side 
elevation  and  a  rear  view,  while  below  a  cross-section  and 
longitudinal  section  of  the  inside  fire-box  are  given.  From 
the  latter  it  will  be  seen  that  the  tire-box  is  carried  out  to 
the  full  width  allowable,  and  that  it  is  entirely  above  the 
frames  and  is  very  shallow  in  proportion  to  its  width. 

This  engine  has  three  pairs  of  coupled  wheels  67  in.  in 
diameter  and  one  pair  of  leading  wheels,  the  journals  of 
the  latter  running  in  radial  axle-boxes.  The  cylinders  are 
19.7  in.  in  diameter  and  23.6  in.  stroke.  The  boiler  is  55 
in.  in  diameter,  and  has  236  lubes  1.97  in.  in  diameter  and 
13  ft.  3  in.  long.  The  fire-box  is  nearly  9  ft.  in  width,  and 
the  grate  area  is  61.79  sq.  ft-  The  fire-box  heating  sur- 
face is  161.4  sq  ft.,  and  the  total  heating  surface  is  1,573.9 
sq.ft.  The  usual  working  pressure  is  150  lbs.  The  boiler 
is  of  steel  and  the  fire-box  of  copper.  The  cylinders  are 
inside  and  are  not  placed  in  the  smoke-box,  but  back  of 
the  axle  of  the  bearing  wheels.  The  smoke-stack  is  square 
in  section  and  tapers  from  the  base  to  the  lop. 

The  total  weight  of  this  engine  in  working  order  is 
117,000  lbs.,  of  which  90,100  lbs.  are  carried  on  the 
coupled  wheels.  The  valve  gear  is  of  the  VValschaert 
type. 

In  some  experiments  made  with  one  of  these  engines, 
using  a  soft  bituminous  coal,  from  53  lbs.  to  57  lbs.  were 
burned  per  square  foot  of  grate  per  hour.  Their  perform- 
ance on  the  road  has  been  satisfactorv. 

Fig.  2.  shows  a  type  of  engine  built  to  run  the  heavy  ex- 
press trains  on  the  more  level  lines,  where  there  are  no 
grades  exceeding  0.5  per  cent.  The  trains  usually  weigh 
about  150  tons,  and  the  maximum  speed  is  55  miles  an 
hour.  This  engine  has  four  coupled  wheels  82.7  in.  in 
diameter,  with  a  pair  of  bearing  wheels  forward  and  an- 
other under  the  fire-box.  As  in  tig.  i  the  cylinders  are 
inside  and  the  general  arrangement  is  very  similar.  The 
cylinders  are  the  same  size,  19,7  in.  in  diameter  and  23  6 
in.  stroke.  The  main  difference  is  in  the  boiler  and  fire- 
box. The  form  of  the  latter  is  shown  in  the  rear  view, 
and  in  the  smaller  views  given  underneath. 
1  The  boiler  is  51.2  in.  in  diameter  and  has  242  tubes 
1.77  in.  in  diameter  and  12  ft.  7;.^  in.  long.  The  grate 
area  is  50.7  sq.  ft.  ;  the  fire-box  heating  surface  is  134.6 


sq.  ft.,  and  the  total  heating  surface  1,342  sq.  ft.  The 
usual  pressure  carried  is  150  lbs.  The  total  weight  of  the 
engine  ready  for  service  is  108,400  lbs.,  of  which  57,750 
lbs.  are  carried  on  the  coupled  wheels. 

Fig.  3  shows  a  freight  engine  designed  for  the  heavy 
grades  of  the  Luxembourg  line,  mentioned  above.  The 
cylinders  are  the  same  size  as  those  of  the  other  engines 
shown,  19.7  in.  in  diameter  and  23.6  in.  stroke.  There 
are  three  pairs  of  wheels,  all  coupled,  and  47.2  in.  in 
diameter.  The  weight  of  the  engine  in  service  is  95,200 
lbs.,  all  of  which  is  on  the  drivers.  The  work  which  this 
engine  is  called  upon  to  do  is  to  haul  trains  of  230  tons' 
weight  (exclusive  of  engine  and  tender)  over  grades  of  1.6 
per  cent,  at  an  average  speed  of  i8|<  miles  an  hour.  In 
service  and  running  a  trial  train  of  230  tons,  the  boiler 
has  vaporized  24,990  lbs.  of  water  per  hour,  or  19.2  lbs. 
of  water  per  square  foot  of  heating  surface  per  hour. 

The  boiler  is  very  similar  in  form  to  that  of  the  engine 
shown  in  fig.  2.  It  is  somewhat  larger,  being  55.1  in.  in 
diameter,  with  251  tubes  1.77  in.  in  diameter  and  11  ft.  6 
in.  long.  The  grate  area  is  55.4  sq.  ft.  ;  the  fire-box  heat- 
ing surface  is  122  sq.  ft.,  and  the  total  heating  surface, 
1,299  sq.  ft.     The  usual  working  pressure  is  150  lbs. 

It  will  be  noted  that  in  all  these  engines  M.  Belpaire 
has  seen  the  necessity  of  increasing  the  grate  area,  and 
has  done  it  by  making  a  wide,  shallow  fire-box,  and  rais- 
ing the  boiler  so  as  to  bring  the  fire-box  entirely  above  the 
wheels.  He  has  approached  in  some  respects  the  Wootten 
boiler,  but  to  preserve  his  own  characteristic  type  of  boiler 
he  has  adopted  plans  which  make  a  somewhat  difficult 
form  to  make  and  stay  properly,  especially  in  the  plan 
shown  in  the  first  engine. 


SOME  RAILROAD  HISTORY. 


An  interesting  document  now  before  us  is  a  copy  of  the 
report  of  the  South  Carolina  Railroad  Company  for  the  six 
months  ending  October  1,  1S34.  The  road  was  not  then 
completed,  but  a  portion  of  it  had  been  opened  and  in 
operation  tor  about  four  years,  and  a  year  or  two  later  the 
main  line  from  Charleston  to  Augusta  was  finished. 
The  contrast  between  the  railroad  of  nearly  sixty  years  ago 
and  that  of  to-day  is  so  well  brought  out  that  it  seems  as 
if  some  extracts  from  the  pamphlet — which  is,  very  possi- 
bly, the  only  copy  still  in  existence— may  be  of  interest  to 
our  readers. 

The  pamphlet  includes  the  reports  of  Mr.  John  Ravenel, 
the  President  of  the  Company,  and  of  Mr.  Horatio  Allen, 
the  Engineer,  both  men  well  known  in  their  day,  and  both 
now  dead.  It  gives  also  in  two  or  three  pages  of  tables 
the  financial  statements  of  the  Treasurer  and  Auditor  ; 
these  present  nothing  of  especial  note  except  that  we  find 
several  "  negroes"  included  among  the  assets  of  the  com- 
pany, and  credited  on  the  balance  sheet  at  their  appraised 
value. 

President  Ravenel's  report  speaks  of  the  condition  of  the 
road  as  follows  : 

Since  the  meeting  in  May  last  two  improvements  of 
value  have  been  completed,  to  wit,  a  stationary  engine,  by 
which  the  labor  and  expense  of  our  workshops  are  greatly 
reduced,  and  a  depository  for  the  reception  of  up  freight  ; 
the  arrangement  of  which  facilitates  loading,  and  en- 
ables us  to  forward  freight  in  the  order  as  to  time  in 
which  it  is  received.  A  cotton  depository,  being  under 
contract,  will  soon  be  erected  near  that  just  described, 
when  the  buildings  at  Line  Street  will  be  appropriated  ex- 
clusively to  the  construction,  repairs,  and  protection  of 
engines,  cars,  etc. 

Agreeably  with  a  recommendation  approved  at  the  last 
general  meeting,  the  1,185  shares,  then  held  by  the  Com- 
pany, have  been  sold  and  the  proceeds  applied  to  the  pur- 
poses of  the  Company.  The  two  locomotives  then  report- 
ed as  looked  for  shortly,  from  Mr.  E.  Bury,  of  Liverpool, 
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NEW   TYPES   OF   LOCOMOTIVES,    BELGIAN    STATE   RAILROADS. 


arrived  on  September  9,  were  immediately  placed  upon 
the  road,  and,  we  are  happy  to  say,  have  performed  with 
great  profit  to  the  Company  and  credit  to  the  builder. 
Four  others  ordered  from  England,  on  March  3  last,  are 
expected  soon  to  arrive,  when  we  shall  have  ample  power 
for  present  purposes.  In  anticipation  of  a  great  increase 
of  business,  an  order  for  six  engines  was  forwarded  on  the 
4th  inst.  to  William  C.  Molyneaux,  Esq., [of  Liverpool,  to  be 
executed  with  dispatch,  and  arrangements  are  in  progress 
here  to  convert  the   boilers   and  such  other  parts  as  are 


suitable  and  good  of  the  Charleston,  Barnwell  and  South 
Carolina  into  engines  upon  4  or  6  wheels.  The  Board, 
after  much  and  minute  investigation,  being  of  opinion 
that  six  durable  engines  of  considerable  power  can  be  con- 
structed out  of  the  materials  which  would  otherwise  be 
useless  and  lost. 

Althou£;h  not  so  stated  directly  in  the  report,  it  would 
appear  from  other  portions  of  it  that  the  three  engines 
which  were  thus  to  be  rebuilt  were  the  double-truck  en- 
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gines  built  by  Mr.  Allen,  drawings  of  which  were  pub- 
lished in  the  JouRNAL^or  March,  1890.  From  the  report 
and  the  inventory  of  the  property  of  the  road  which  ac- 
companies it,  it  appears  that  the  Company  then  owned  15 
locomotives.  The  list  is  as  follows,  including  the  original 
cost  and  the  appraised  value  at  the  date  of  the  report : 


Engine. 


Edgefield 

Augusta 

Georgia 

Columbia 

E.  L.  Miller  ... 

Horry   

Aiken  

Native 

Hamburg 

Edisto 

Phoenix 

Conslitution 

Charleston 

Barnwell 

South  Carolina.. 


Builder. 


R.  Stephenson  &  Co.,  Newcastle 
E.  Bury,  Liverpool 

Fenton  &  Co.,  Leeds 

M.  Haldwiii,  Philadelphia 

E.  L.  Miller,  New  York 

Eason  &  Dotlerer,  Charleston. . . . 
West  Point  Association 

Rebuilt  in  Co.'s  own  shop 

(       "        "     

Builder  not  std.ted) 


Cost. 

Apprais- 
ed 
Value. 

Re- 
marks. 

$5,625 

$5,000 

In  u-^e. 

5'3oo 

5.300 

ki     t. 

5.300 

5 1300 

u       u 

5^915 

4i5oo 

"      " 

6,000 

5,500 

"      " 

5,000 

3,000 

"     " 

4.50" 

1,000 

"    "■ 

4,QOO 

4,300 

H           It 

5,000 

5.500 

"      " 

6,000 

3i500 

"     " 

4,  coo 

2,500 
4,000 

u      .. 

6,000 

2,500 

Laid  up 

3,000 

I,  zoo 

"      '* 

3,000 

1,000 

"      "■ 

In  the  list  of  cars  owned  we  find  23  passenger  cars,  of 
which  13  are  valued  at  I450  each,  and  10  at  $400  each. 
There  were  149  freight  cars,  of  which  99  were  "  high  cov- 
ered cars,  with  springs,"  and  were  rated  at  $225  each  ;  27 
"  low  cars,  with  springs,"  worth  $200  each,  and  23  "  low 
cars,  without  springs,"  at  $150  each.  Three  baggage 
cars  were  valued  at  $250  each  and  three  at  $180  each, 
while  13  "  embanking  cars"  were  charged  at  $1,636  for 
the  lot.  In  addition  to  these,  two  passenger,  three  bag- 
gage, and  72  freight  cars  are  reported  as  unfinished. 

The  President's  report  also  gives  the  following  : 

On  the  27th  of  June  last  the  Board  passed  the  following 
resolutions  : 

1.  That  12  apprentices  be  taken,  natives  of  Charleston, 
or  so  long  residents  therein  as  to  be  inured  to  the  climate. 

2.  That  no  apprentice  be  taken  under  15  years  of  age, 
nor  for  a  shorter  time  than  his  reaching  the  age  of  21 
years. 

2.  That  each  apprentice  sign  an  engagement  on  his 
word  and  honor  that  he  will  serve  until  that  age,  and  do 
all  in  his  power  to  promote  the  interests  of  the  Company. 

4.  That  the  Company  provide  the  apprentices  with 
board,  and  lodging,  and  washing,  or  a  stipulated  sum, 
payable  at  the  end  of  the  year,  on  good  behavior,  but  not 
with  clothes. 

5.  That  in  proportion  to  the  industry  and  good  conduct 
of  the  apprentices,  the  Committee  be  authorized  to  give 
each  some  compliment  once  a  year,  and  to  proportion  it 
at  their  pleasureaccording  to  the  ir  respective  merits,  or 
withhold  it  altogether. 

6.  That  no  pocket  money  be  allowed  them,  but  that  they 
be  paid  for  work  done  out  of  the  usual  hours,  and  that 
they  be  preferred  to  others  when  such  work  becomes 
necessary. 

7.  That  they  also  be  preferred  to  other  workmen  on 
salary  at  the  expiration  of  their  engagements,  if  their  con- 
duct and  knowledge  of  their  art  at  that  time  should  justify 
such  employment. 

In  pursuance  of  which  six  youths  of  character  and 
capacity  have  been  indented,  it  being  designed  as  soon  as 
they  shall  have  passed  through  the  earlier  labors  of  the 
art  to  take  six  others  ;  by  which  not  only  the  immediate 
interests  of  the  Company,  but  those  of  the  community,  will 
be  greatly  promoted  in  the  extension  of  the  mechanic  arts. 

The  report  of  Mr.  Horatio  Allen,  after  some  brief 
statements  as  to  contracts,  goes  on  to  give  some  informa- 
tion as  to  the  condition  of  the  road  and  the  experience  in 
operating.  It  should  be  noted  here  that  the  superstruc- 
ture, as  originally  built,  consisted  of  longitudinal  wooden 


sleepers  resting  on  piles  driven  in  the  ground,  making  a 
sort  of  continuous  pile  bridge.  In  some  places  sand  or 
earth  was  filled  in  to  the  top  of  the  piles.  The  rail  was 
simply  flat  bar  iron  spiked  to  the  wooden  sleeper.  Mr. 
Allen  says  : 

There  are  now  65  miles  of  road,  "  surface  construc- 
tion," of  which  27  miles  are  filled  up  level  with  the  rails. 

A  careful  examination  of  the  piles  and  other  wood-woik 
has  been  directed  and  made  within  the  last  two  months  ; 
which  has  resulted  in  the  satisfactory  reports  that  ap- 
parently almost  the  entire  road  exhibits  few  signs  of  decay, 
and  that  the  few  exceptions  are  where  the  timber  was 
originally  inferior,  or  where  the  road  runs  within  the  first 
six  miles  through  the  dry  sand  ridges.  To  all  such  cases 
close  attention  is  paid,  and  in  filling  up  the  road,  a  par- 
ticular attention  is  had  to  the  relative  state  of  the  various 
parts.  It  is  especially  satisfactory  to  know  that  where  the 
road  is  elevated  in  consequence  of  its  passing  over  low 
grounds,  the  piles  remain  unimpaired,  and  possess  to  all 
appearances  the  same  strength  and  security  that  have  so 
long  stood  the  test  of  long  trains  of  cars  and  engines 
heavier  than  it  was  originally  intended  to  use. 

It  is  also  a  highly  gratifying  fact  that  of  the  accidents 
that  have  occurred  on  the  road,  not  one,  to  this  day,  can 
be  attributed  to  a  failure  or  defect  in  the  road.  It  may 
not  be  uninteresting  to  have  stated  what  have  been  the 
sources  of  those  accidents  that  have  occurred. 

They  have  been  found  in  three  causes,  i.  From  the 
improper  position  in  which  the  gates  and  crossing  rails  of 
the  turnsout  were  in  when  the  engines  or  cars  have  at- 
tempted to  enter  or  leave  the  passing  places.  Such  are 
therefore  attributed  to  the  neglect  or  mismanagement  of 
the  attendants  at  the  turnsout.  Our  efforts  and  arrange- 
ments to  remove  this  source  of  accidents  have  been  nearly 
successful,  and  it  is  believed  they  will  be  hereafter  of  rare 
occurrence. 

Another  source  of  accident  has  been  in  the  running  one 
engine  against  another,  and  in  some  instances  against 
animals  that  cross  the  road  before  the  engine. 

It  is,  however,  principally  from  the  breakage  of  axles 
that  most  of  the  accidents  have  originated.  It  is  proba- 
ble that  the  use  of  high  cars  and  elevated  loads  of  cotton 
have  occasioned  the  breaking  of  the  same  sized  axles  that 
have  previously,  vvith  the  low  cars,  been  found  adequately 
strong.  Measures  were  taken  some  time  since  to  guard 
against  such  breakage  by  reducing  the  loads  carried  by 
the  present  cars  and  having  all  the  new  axles  made  of 
larger  dimensions. 

The  breakage  of  axles  on  our  road  has  proved  a  source 
of  greater  inconvenience  than  was  expected,  in  conse- 
quence of  the  structure  of  the  road  being  such  as  to  permit 
the  broken  parts  of  wheels  or  axles,  when  they  dropped,  to 
become  entangled  with  them,  by  which  means,  as  the  en- 
gine continued  to  advance,  much  of  the  road  may  be  de- 
ranged, and  thus  the  evil  be  extended  to  other  cars.  It  is 
in  reference  to  this  attendant  evil  (and  it  is  one  which  fre- 
quently may  be  greater  than  the  original  one)  that  it  be- 
comes of  peculiar  value  that  the  extent  of  surface  be  in- 
creased as  much  as  possible,  and  it  is  a  consideration  of 
great  weight  not  only  that  the  embankment  operations 
be  carried  on  at  an  earlier  day  and  with  greater  progress 
than  was  originally  intended,  but  that  all  parts  of  the  road 
which  can  be  easily  filled  up  should  be  rendered  secure  in 
this  respect  as  soon  as  possible. 

The  use  of  engines  occasioning  a  greater  weight  in  one 
point  than  was  originally  calculated  upon  has  in  some  in- 
stances gradually  pressed  the  iron  plaies  into  the  wood, 
and  where  the  timber  has  been  inferior  rendered  a  new 
surface  necessary.  This  is  readily  done,  and  is  attended 
to  by  the  overseers  and  their  assistants. 

It  may  be  noted  that  there  are  two  matters  which  have 
not  changed  much  even  in  60  years.  There  are  still  com- 
plaints made  of  a  tendency  to  increase  the  weight  of  loco- 
motives faster  than  the  capacity  of  the  track  to  support 
them — which,  some  critics  have  insinuated,  is  due  to  the 
fact  that  mechanical  engineers  are  more  progressive  than 
their  civil  brethren — and  also  of  a  disposition  to  increase 
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the  lo.uls  of  cars  faster  than  the  size  of  the  car  axles.  It 
may  be  added  that  we  still  occasionally  have  trouble  aris- 
ing from  "  running  one  locomotive  against  another." 


A  TYPICAL   LAKE  STEAMER. 


(From  ihc  Cleveland  MariHe  Kecord.) 


The  illustration  presented  herewith  of  the  steel  steamer 
/('.  H.  Cilbirt  will  give  our  readers  not  connected  with 
the  lake  marine  a  fair  idea  of  the  steam  tonnage  now 
being  put  alloat  by  lake  ship-builders. 

The  //'.  //.  Gilbert  was  successfully  launched  from  the 
yards  of  F.  W.  Wheeler  &  Company,  on  June  16.  She 
was  promptly  titled  out  and  entered  into  service  within  a 
few  days  after  her  launch,  under  the  favorable  auspices  of 
her  owners,  the  Empire  Transportation  Company,  of  Erie, 
Pa.,  and  under  command  of  Captain  Calvin  Chamberlain, 
of  St.  Clair,  Mich. 


she  has  the  finest  equipment  of  any  freight  steamer  on  the 
lakes. 


COLUMBIAN  EXPOSITION  NOTES. 


The  exhibit  which  the  Pennsylvania  Railroad  Company 
will  make  at  Chicago  will  include  a  section  of  four-track 
road  complete,  with  a  station  building.  The  rails  used 
will  be  of  the  new  loo-lbs.  section,  rolled  in  60-ft. 
lengths,  and  there  will  be  a  full  equipment  of  switches 
and  signals.  The  smaller  exhibits  will  he  placed  in  the 
station  building.  On  the  track  a  locomotive  of  the  latest 
pattern  will  be  placed,  and  near  it  will  be  the  o\i\  John 
Bull,  the  first  locomotive  used  on  the  Camden  &  Amboy 
Railroad,  which  had  a  place  at  the  Centennial  Exposition 
in  1876. 


A  VERY  interesting  exhibit  in  the  Transportation  De- 
partment will  be  made  by  the  steamship  and  railroad  com- 
panies of  England.     The  co'leclion  of  models  of  batlle- 


THE    LAKE   STEAMER    "  W.    H.   GILBERT." 


The  dimensions  of  the  Gilbert  are  345  ft.  over  all,  328 
ft.  keel,  \2]z  ft.  beam,  and  20j<  ft.  depth  of  hold.  Her 
engines'are  of  the  triple  expansion  type,  diameter  of  cylin- 
ders, 23,  37  and  62  in.,  by  44-in.  piston  stroke.  Steam  is 
supplied  by  three  12  X  ^-]i  ft-  Scotch  type  boilers,  and 
the  steamer  is  fitted  with  the  Worthington  condensers. 
An  Edison  electric  light  plant  furnishes  an  abundance  of 
power  for  all  purposes,  and  the  steam  windlass,  capstans 
and  hoisting  engines  are  supplied  from  the  main  boilers. 
On  launching,  the  Gilbert  showed  a  mean  draft  of  only  4 
ft.,  a  record  in  construction  of  such  large  tonnage  which 
is  difficult  to  duplicate,  and  proving  that  the  high  class  of 
material  used  in  her  construction  had  been  placed  accord- 
ing to  the  best  skill  known  in  the  science  of  marine  archi- 
tecture. The  capacity  of  the  Gilbert  is  2,820  tons  gross 
and  2.200  tons  net.  .She  is  provided  with  nine  hatchways, 
to  facilitate  loading  and  discharging,  while  tKe  ileck  space 
sacrificed  in  the  wake  of  the  hatches  is  amply  compensated 
for  in  the  extra  metal  used  in  the  sides,  and  in  the  con- 
tinuous deck  sirakes. 

The  Gilbert  is  valued  at  :f;225,ooo,  and  rates  Ai  in  the 
Inland  Lloyd's  classification^  books,  and  it  Is  stated 'that 


ships,  yachts,  cruisers,  steamers  and  merchant  vessels  will 
be  more  complete  than  was  ever  before  exhibited.  The 
London  &  Northwestern  Railway  will  send  over  a  com- 
plete train  of  cars  headed  by  a  compound  locomotive  of 
the  Webb  three-cylinder  type  named  Great  Britain.  This 
will  afford  an  opportunity  to  compare  the  English  com- 
partment cars  and  sleepers  with  American  coaches.  The 
Great  Western  Railway  will  exhibit  the  locomotive  LorJ 
of  the  Isles,  which  is  of  7-ft.  gauge  ;  it  was  designed  by 
Mr.  Brunei,  and  was  one  of  the  first  used  on  that  road. 
Several  of  the  railroads  will  make  exhibits  showing  their 
signaling  systems. 

The  Department  of  Transportation  has  secured  the 
promise  of  tw'o  large  locomotives  to  adorn  the  entrance  to 
the  passenger  station,  inside  Jackson  Park.  The  Rogers 
Locomotive  Works  has  agreed  to  furnish  one  and  the 
Brooks  LocomoliveWorks  the  other.  Each  locomotive  will 
be  mounted  on  a  pedestal.  They  will  stand  one  on  each  side 
of  the  main  entrance. 


2  The  accompanying  drawings,  for  which  we  are  indebted 
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to  the  Railway  Review,  show  the  plan  for  the  railroad 
station  on  the  Exposition  grounds  ;  fig.  2  is  a  plan  of  the 
first  floor  of  the  station  proper,  with  the  inner  end  of  the 
train-shed,  the  elevation  being  shown  by  fig.  i. 


proper.  As  will  be  seen  by  this  last-named  drawing,  the 
building  will  present  a  handsome  exterior,  fully  in  keeping 
in  architectural  character  with  the  other  buildings  of  the 
Exposition.     To  the  right  of  this  elevation  will  be  seen  the 


Fig.  I. 


THE    RAILROAD   STATION    AT   THE   COLUMBIAN    EXPOSITION. 


,  As  will  be  seen  by  the  illustration,  accommodations  for 
the  anticipated  crowd  are  provided  on  a  large  scale,  the 
depot  building  proper  being  458  ft.  in  length  by  162  ft.  10 
in.  in  width,  the  train  shed  and  platform  covering  a  space 
672  ft.  long.  As  will  be  easily  seen  from  the  illustration, 
the  interior  is  laid  out  with  a  view  of  convenience  rather 
than  beauty.  From  the  northern  entrance  admittance  is 
had  directly  into  the  main  hall,  in  the  center  of  which  and 
immediately  opposite  the  entrance  is  located,  in  the  circu- 
lar space  shown,  a  bureau  of  information.  At  the  west 
end  of  the  building  opening  from  this  main  hall  are  the 
men's  waiting  room,  a  general  waiting  hall,  check  rooms, 
etc.  At  the  south  end  is  located  the  ladies'  waiting  room 
and  a  targe  lunch  room.  Various  rooms  for  the  reception 
and  checking  of  packages  are  located  throughout  the 
building.  At  the  south  side  of  the  main  hall  numerous 
openings  afford  access  directly  to  the  train  shed  ;  and  from 
thence  through  a  series  of  stiles  shown  at  the  left  of  the 
train  shed,  entrance  is  had  to  the  track.  These  tracks  are 
arranged  in  pairs  with  wide  platforms  of  26  and  30  ft.  in 
width  between  each  pair  of  tracks,  which  are  48  in  number. 


location  of  one  of  the  monumental  pedestals  and  locomo- 
tives which  are  to  be  furnished  by  the  Brooks  and  Rogers 
Locomotive  Works  respectively.  These  will  be  situated 
on  either  side  of  the  main  east  entrance.  They  are  of  the 
mogul  type,  and  are  now  being  constructed  especially  for 
this  purpose.  It  is  expected  that  this  station  will  accom- 
modate 25,000  people  at  one  time,  and  inasmuch  as  it  is  to 
be  used  exclusively  in  the  excursion  train  service  of  the 
various  railroads  reaching  the  grounds,  it  is  ample  for  the 
purposes  designed,  and  with  the  other  means  of  trans- 
portation provided  will  permit  a  crowd  to  be  quickly  han- 
dled. 


A  FULL  programme  has  been  prepared  for  the  ceremo- 
nies attending  the  dedication  of  the  Exposition  buildings. 
The  first  day,  Thursday,  October  20,  will  be  devoted  to  a 
procession,  in  which  all  the  industries  joining  in  the  Exposi- 
tion will  be  represented,  and  there  will  be  many  exhibits 
of  a  historical  character. 

This  will  be  preceded,  on  the  evening  of  October  19,  by 
a  reception  to  distinguished  guests,  held  in  the  Auditorium. 
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Just  above  these  tracks,  as  shown  in  fig.  2,  is  the  terminus 
of  the  elevated  railroad,  the  staircases  of  which  appear  in 
the  engraving.  These  terminals  are  also  snown  in  the  other 
engraving  to  the  right  of  the  north  elevation  of  the  station 


Fig.  2. 


The  actual  ceremony  of  dedication  will  take  place  on 
Friday,  October  21,  and  will  be  of  an  elaborate  character. 

The  ceremonies  will  close  with  a  military  parade  on 
Saturday,  October  22. 


Vol  LXVI.  No.  ic] 


ENGINEERING    JOURNAL. 


453 


THE  DYNAMITE  CRUISER  "VESUVIUS.' 


TllK  accompaiiyinjr  illustration  is  from  a  photograph  of 
a  vessel  whose  exact  |)Osition  in  llie  Navy  does  not  seem 
as  yet  to  be  fully  ilclermined.  The  \'exu''iiis  was  built  to 
carry  pneumatic  j;uns  ilischarfjinK  shells  loaded  with 
dynamite,  of  the  type  invented  by  Captain  I'..  L.  Zalinski. 
Some  experiments  have  been  made  with  the  ship  which 
seemed  to  show  that  she  mij;ht  be; made  successful  ;  but 
they  have-not'  been  continued,  nor?has  the  building  of  a 


the  deck  at  a  distance  of  37  ft.  from  the  bow.  The  15-in. 
shells  will  carry  600  lbs.  of  explosive.  The  quarters  are 
somewhat  conlined,  owing  to  the  form  of  the  ship,  narrow 
in  proportion  to  her  length,  and  the  large  amount  of 
machinery  which  she  carries. 

The  I'fsm'iiis  was  built  at  the  Cramp  yards  in  Phila- 
delphia, and  her  speed  has  come  fully  up  to  the  contract 
requirements.  On  her  trial  trip  she  attained  a  mean 
speed  of  21.6  knots  an  hour,  with  160  lbs.  boiler  pressure 
and|272  revolutions,  a  total  of  4.450  H.I',  being  developed. 
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THE    DYNAMITE   CRLlbER    "VESUVIUS,"    UNITED   STATES    NAVY. 


sister  ship  been  proceeded  with,  though  authorized  by 
law. 

The  Vesuvius  differs  from  all  other  vessels  in  the  fact 
that  the  pneumatic  guns  are  fixed  in  her  hull,  and  she  is 
in  effect  a  lloating  gun  carriage,  the  pointing  oi  the  pro- 
jectiles depending  entirely  upon  the  movements  of  the 
ship.  For  this  purpose,  of  course,  a  swift  vessel,  easily 
and  quickly  handled,  is  required  ;  and  these  conditions 
may  be  said  to  have  been  filled  in  her  design. 

As  to  dimensions,  the  U'esuviiis  is  246  ft.  3  in.  long, 
26  ft.  6  in.  beam,  and  14  ft.  I  in.  deep  ;  the  displacement 
is  805  tons,  with  a  mean  draft  of  9  ft.  3  in.  The  free- 
board is  thus  low,  being  only  about  5  ft.  She  has  two 
three-bladed  screws,  each  driven  by  a  triple-expansion 
engine  having  high  pressure  cylinder  21 1  in.,  intermediate, 
31  in.,  and  two  low-pressure  cylinders  each  34  in.  in 
diameter  ;  all  being  20  in.  stroke.  There  are  four  loco- 
motive boilers  9  ft.  diameter  and  19  ft.  S  in.  long,  with  a 
grate  surface  of  200  sq.  ft.  In  addition  to  the  propelling 
engines  she  is  furnished  with  an  electric-light  plant  and 
with  powerful  air-compressors  for  working  the  dynamite 
guns.     She  can  carry  140  tons  of  coal. 

The  armament  consists  of  three  dynamite  guns  or  pneu- 
matic tub2s,  which  are  of  15  in.  caliber  and  are  placed 
abreast  at  an  angle  of  16°,  the  muzzles  projecting  through 


This  vessel  has  attracted  much  attention  from  naval 
authorities,  and  it  is  to  be  hoped  that  a  fuller  series  of 
experiments,  which  will  determine  her  true  value  as  a 
war-ship,  may  be  undertaken  as  soon  as  possible.  At 
present  she  is  still  somewhat  of  a  problem,  although  she 
may  be  considered  a  success  as  a  fast  boat. 
. ^ 

COST   OF   RUNNING  A  LAKE  STEAMER. 


An  interesting  statement  of  the  cost  of  running  a  lake 
steamer,  prepared  by  Mr.  George  H.  Ely,  was  recently 
published  by  the  Cleveland  I^hirine  Review,  and  the  figures 
given  below  are  from  that  paper.  The  steamer  was  the 
Manola,  owned  by  the  Minnesota  Steamship  Company, 
and  employed  in  carrying  iron  ore.  The  Manota  is  508 
ft.  long  over  all,  40  ft.  beam,  and  24  ft.  6  in.  deep  ;  she 
has  a  triple-expansion  engine  with  cylinders  28  in.,  38  in. 
and  61  in.  by  42  in.  stroke,  and  two  boilers  ij.  It.  diam- 
eter and  12  ft.  6  in.  long.     Her  average  draft  is  14  ft.  9  in. 

During  the  season  ot  l8go  this  ship  was  in  commission 
222  days,  of  which  175  days  were  passed  in  actual  sailing, 
and  47  days  in  port.  She  made  30  round  trips,  and  car- 
ried 71,171  tons  of  iron  ore,  or  an  average  of  2,372  tons 
per  trip.  The  average  time  spent  in  loading  was  74 
hours  ;    in   unloading,    12   hours.     The  average  time  re- 


454 


THE     RAILROAD     AND 


I  October,  1^92. 


quired  for  a  round  trip  was  7  days,  9J  hours,  the  average 
mileage  being  1,686  miles  per  trip. 

The  average  speed  of  the  ship  was  12.72  miles  per  hour 
lighl  and  11.85  loaded,  and  to  attain  this  she  burned  an 
average  of  209  lbs.  of  coal  per  mile  light  and  226  lbs. 
when  loaded.  She  carries  a  crew  of  23  men.  The  total 
distance  traveled  during  the  season  was  50,584  miles,  and 
the  total  ton-mileage  of  freight  carried  was  3,600.079.  It 
must  be  remembered  that  cargo  is  carried  only  one  way, 
the  up  trip  to  Lake  Superior  being  made  light. 

The  total  earnings  of  the  ship  for  the  season  were 
$93  73S  ;  the  expenses  were  $55,114,  or  58  8  per  cent,  of 
the  earnings,  and  the  net  earnings  were  $38  624.  She 
thus  earned  an  average  of  ^422  gross  and  $174  net  per 
day  while  in  commission. 

The  following  averages  are  derived  from  these  figures  : 

Per  mile  traveled.  Per  ton  carried.  Per  ton  mile. 

Earnings 1S5.3  cents.  i3t.7  cents.  0.078  cent. 


Eifpenses log.o 


0.046 


Net  earnings.         76.3       "  54,3      '*  0.032       " 

The  heaviest  item  in  the  expenses  was  for  handling 
cargoes,  which  required  f  16,112,  or  29.2  per  cent,  of  the 
total.  Fuel  cost  114,427,  or  26,2  per  cent.;  labor,  $10  021, 
or  18  2  per  cent.;  provisions  and  supplies,  $3,305,  or  6.0 
per  cent.,  and  insurance,  $5,471,  or  9  9  per  cent,  of  the 
total. 


AN  OIL  BURNING  FURNACE. 


The  accompanying  illustrations,  from  Le  Yaclit,  show 
the  boiler  and  furnace  of  the  French  torpedo-boat  Iris, 
with  which  numerous  experiments   have   been   made   re- 


UlL-CURNING      tURNACE,     FRENCH     lOKPEDO-hOAT 
"IRIS." 

cently  in  burning  oil,  with  much  success.  The  fuel  used 
was  what  the  Russians  call  astatki — that  is,  the  residuum 
or  heavy  oil  left  after  distilling  petroleum  from  the  Baku 
wells. 


In  the  engravings  figs,  i  and  2  show  the  boiler  in  sec- 
tion and  ligs.  3,  4,  5  and  6  the  apparatus  in  detail.  This 
apparatus  was  put  in  without  removing  the  grates  for 
burning  coal.  It  consists  of  an  injector  or  spraying  ap- 
paratus by  which  the  oil  is  thrown  into  the  fire-box  in  a 
divided  state.  The  lubes  a  and  b  convey  the  oil  to  the 
upper  compartment  />' of  a  distributor  D,  srA  from  this  it 
passes  through  the  pipe  i  j  I  to  the  injector  A'.  Steam 
taken  from  the  boiler  by  the  tube  A  is  used  to  force  out 
the  oil  and  distribute  it  in  a  spray.  The  whole  method 
will  be  readily  understood  from  the  drawings.  The 
bottom  of  the  fire-box  is  lined  with  fire-brick,  to  prevent 
injury  from  the  flame. 

In  a  recent  trial  it  was  found  that  steam  was  very  quickly 
raised,  the  fire  was  very  easily  controlled,  steam  was  kept 
at  any  desired  point,  and  there  was  hardly  any  smoke. 
Analyses  of  the  gases  escaping  from  the  chimney  showed 
that  the  combustion  was  very  nearly  complete. 


A  NEW  FIRE-BOX  AND  GRATE. 


The  drawings  given  herewith,  which  are  taken  from 
the  PortefeuilU  Econoniiquc  dcs  Macliiiies,  shovv  a  new  fire- 
box and  graie  devised  by  M.  Cohen,  Engineer,  of  Paris, 
and  which  has  been  applied  to  a  number  of  boilers  in 
France  with  excellent  results.  In  these  drawings  fig.  i  is 
a  longitudinal  section  of  the  fire-bix  ;  fig.  2  shows  the 
grate  in  operation  as  applied  to  a  Belleville  boiler  ;  fig.  3 
IS  a  front  view  ;  fig.  4  a  side  view  of  the  fire-box,  while 
figs.  5,  6  and  7  are  detailed  drawings  of  the  grate-bars. 

This  arrangement,  as  will  be  seen  from  the  illustrations, 
includes  three  distinct  grates  surmounted  by  a  feeding  ap- 
paratus at  the  top.  The  large  grate,  C,  hg.  i,  is  inclined 
at  an  angle  of  about  45°,  and  is  formed  of  cast-iron  grate- 
bars,  suppoited  at  the  bottom  by  a  circular  bar  or  pivot 
rest,  and  at  the  top  by  another  bar,  which  is  carried  by  two 
cast-iron  arms  placed  one  on  each  side.  The  form  adopt- 
ed for  these  grate-bars  is  shown  in  fig.  6.  They  are  made 
of  considerable  depth,  to  permit  them  to  be  kept  cool  by 
the  air  entering  through  the  ash-pan.  At  the  upper  end 
they  carry  a  series  of  lugs,  which  are  intended  not  only  to 
keep  the  bars  at  a  proper  distance  from  each  other,  but  to 
prevent  fine  coal  and  coal  dust  from  dropping  through  be- 
fore it  has  been  subjected  to  comlustion. 

The  small  grate  D  at  the  bottom  receives  the  cinders 
and  clinkers  formed  in  the  fire,  and  is  supported  at  one 
end  by  the  bearer  R,  which  serves  also  to  carry  the  fire 
brick  composing  the  back  of  the  furnace,  and  at  the  other 
end  by  the  bearer  5,  which  is  of  cast  iron  and  is  formed 
as  shown.  These  bars  are  also  shown  in  detail  in  fig.  5. 
To  the  top  of  the  bearer  5  is  also  bolted  the  bearings,  in 
which  are  carried  the  shaft  or  pivot  bar  upon  which  the 
large  grate-bars  rest  at  their  lower  end. 

The  upper  grate  B  is  composed  of  bars  of  a  peculiar 
form,  one  of  which  is  shown  on  a  larger  scale  in  fig.  7. 
The  number  of  these  is,  of  course,  dependent  upon  the 
width  of  the  fire-box,  and  they  are  arranged  so  as  to  be 
movable,  resting  upon  the  pivot  B.  A  movement  of  rota- 
tion can  be  given  them  by  means  of  the  lever  L.  which  is 
outside  of  the  furnace.  These  bars,  it  will  be  seen,  have 
a  series  of  ribs  upon  their  faces,  the  chief  object  of  which 
is  to  prevent  the  fine  coal  from  falling  through.  By  mov- 
ing them  upon  the  pivot  B,  it  will  be  seen  that  the  opening 
through  which  coal  is  fed  into  the  furnace  can  be  increased 
or  reduced  in  size,  as  may  seem  to  be  most  expedient. 

At  the  same  height  as  the  upper  grate  there  is  a  fire- 
brick arch  E,  and  upon  each  side  are  openings  G  G,  by 
which  air  can  be  admitted  to  the  furnace.  Air  can  also 
enter  through  the  bars  of  the  upper  grate  by  the  openings 
G  and  under  the  large  grate  C  through  dampers  placed  in 
front  of  the  fire-box,  as  shown  in  fig.  3.  These  series  of 
openings  are  separated  by  a  diaphragm,  so  that  their  regu- 
lation is  entirely  independent  of  each  other. 

The  whole  furnace  is  enclosed  by  cast-iron  plates,  which 
are  lined  by  fire-brick.  At  the  back  end  are  openings 
leading  under  the  boiler  to  the  chimney,  the  size  of  which 
is  regulated  by  that  of  the  fire-box.  In  operation  the  coal 
is  fed  to  the  fire  through  the  hopper  .1  at  the  top.  This 
has  on  its  face  two  openings,  through  which  a  poker  or 
slice  can  be  introduced  to  secure  the  regular  descent  of 
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ihe  fuel  over  die  whole  wullh  of  ihe  grate,  and  to  remove 
any  obstruction.  This  feeding  apparatus  is  carried  upon 
pivots//,  so  that  it  can  be  thrown  back  altogether  when 
necessary.  The  thickness  of  the  layer  of  fuel  allowed  to 
pass  through  the  grate  can  be  regulated  by  moving  the 
upper  grate  bars. 

Upon  feeding,  the  coal  falls  first  upon  the  upper  grate  j5, 
and  IS  there  submitted  lo  the  heat  radiated  from  the  arch 
E,  which  causes  a  partial  dislillalion,  setting  free  the  com- 
bustible gases,  which  are  mi.xed  with  the  air  passing 
through  the  grate  />' and  the  openings  G.  This  produces  a 
mixture  of  the  volatile  matters  with  the  air  and  puts  them 
into  a  position  ready  for  active  combustion.  They  are 
drawn  by  the  draft  between  the  arch  A' and  the  burning 
mass  of  coal  upon  the  grate  C,  and  being  submitted  on 
both  sides  to  a  very  high  temperature,  it  is  believed  that 
their  combustion  will  be  almost  perfect.  The  coal  is 
passed  through  these  processes  of  distillation,  and  passes 
over  the  bars  />'  upon  the  large  grate  C,  and  this  motion 
can   be  hastened   by  operating  the  levers  /..     In  this  way 


the  rale  ot  combustion  can  be,  lo  a  certain  extent,  regu- 
lated, and  no  more  fuel  will  be  thrown  upon  the  grate  C 
than  can  be  properly  burned.  Upon  the  large  grate  the 
coal  burns  as  in  the  ordinary  fire-box,  but  the  mass  resting 
upon  the  small  grate  below  prevents  it  from  descending 
too  quickly  or  from  falling  into  the  ash-pan  until  it  is  com- 
pletely burned.  The  cinders  and  clinkers  which  fall  upon 
the  small  grate  Ccan  easily  be  removed  in  the  ordinary 
way. 

The  two  arms  which  support  the  shaft  in  and  the  upper 
grale  Care  in  their  turn  carried  on  another  shaft  /// , 
which  passes  through  the  furnace  on  each  side.  This 
shaft  can  be  rotated  by  means  of  the  sectors  placed  on 
each  side  of  the  furnace,  as  shown  in  figs.  3  and  4.  The 
weight  of  the  grate  is  counterbalanced  by  weights  sup- 
ported by  chains  and  pulleys  as  shown,  so  that  only  a 
slight  effort  is  required  to  move  the  shaft  /;;  ,  and  therefore 
to  raise  or  drop  the  grate. 

The  doors  leading  to  the  ash-pan  should  usually  be  kept 
closed,  and   the  admission   of  air  under  the  grale  can  be 
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regulated  by  the  registers  in  them.  The  size  given  to 
these  openings  should  be  determined  by  the  draft  of  the 
chimney,  the  nature  of  fuel  used,  and  the  amount  of  sleam 
which  is  to  be  produced. 

The  advantages  claimed  for  this  fire-box  are  the  ease  of 
regulation,  the  distillation  of  the  co.il  and  the  complete 
burning  of  the  gaseous  products  and  the  absence  of  that 
cooling  of  the  fire  which  is  experienced  when  the  fire-door 
is  opened  to  admit  charges  of  coal.  It  is  stated  that  in 
practice  it  has  been  found  that  the  fire  is  very  easily  regu- 
lated by  the  fireman  as  more  or  less  steam  is  required, 
and  that  in  consequence  the  most  economical  rate  of  com- 
bustion can  be  maintained.  It  can  be  applied  to  an  ordi- 
niry  cylinder  or  tubular  boiler  or  to  any  form  of  tubulous 
boiler,  such  as  the  Bellville,  Babcock  or  others. 
^  It  is  stated  that  in  practice  best  results  have  been  ob- 
tained with  fine  coal  or  with  a  mixture  of  large  and  small 
coal,  such  as  is  commonly  called  "  run  of  mine."  It  has 
also  been  found  that  soft  bituminous  coal  burns  with  very 
little  smoke,  which  is  claimed  as  another  advantage  of 
these  furnaces. 


A  NEW  ENGLISH  BATTLE  SHIP. 


The  accompanying  illustration,  from  the  London  Indus- 
tries, shows  the  battle-ship  Barjleur,  which  was  launched 


versal  demand  for  smaller  and  handier  ships,  and  it  would 
seem  as  though  the  Italians  were  determined  to  adhere  to 
the  larger  types.  It  is  clear  that  all  the  civilized  nations 
of  the  world,  with  the  exception  of  Italy,  who  possess  a 
navy  of  considerable  power,  are  intent  upon  building  bat- 
tle-ships not  greatly  exceeding  10,000  tons  displacement. 

The  length,  beam,  draft,  coal  capacity,  etc.,  of  the  Bar- 
fleiir  are  given  above.  It  may  be  stated,  however,  that 
the  command  possessed  by  the  heaviest  guns,  lo-in.  steel 
breech-loaders  of  29  tons — viz.,  25  ft. — is  greater  than  that 
of  any  other  ship  of  her  class.  This  is  an  important  con- 
sideration. The  four  guns,  of  which  the  principal  arma- 
ment consists,  are  mounted  in  pairs  in  two  armored  bar- 
bettes, with  large  arcs  ot  horizontal  training.  All  these 
guns  can  be  fought  on  either  broadside.  Manual  power 
can  be  employed  for  all  the  operation  of  loading  or  work- 
ing these  guns.  Steam  power  is  also  provided  for  training 
the  guns  and  hoisting  ammunition.  The  mountings  are 
being  made  by  Sir  Joseph  Whitworth  &  Company.  Be- 
tween the  barbettes  are  mounted  two  4.7-in.  quick-firing 
guns,  and  seventeen  smaller  guns,  6pdrs.  and  3-pdrs,,  are 
also  carried.  There  are  seven  stations  for  ejecting  tor- 
pedoes ;  two  of  these  are  under  water,  four  on  the  broad- 
side behind  light  armor,  and  one  at  the  stern.  A  belt  of 
armor  having  a  maximum  thickness  of  12  in.  protects  the 
water-line  region  for  about  200  ft.  of  the   length.     This 
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at  the  dockyard  at  Chatham,  England,  August  8.  She  is  360 
ft.  long,  70  ft.  beam,  25  ft.  6  in.  draft  and  10,500  tons  dis- 
placement. She  has  1 2-in.  side  armor,  9-in.  barbette  armor 
and  4-in.  armor  on  the  upper  works.  Her  armament  will 
include  four  lo-in.  guns,  ten  4.7-in  rapid-fire  guns,  17 
small  rapid-fire  and  machine  guns  and  seven  torpedo- 
tubes.  Her  engines  are  expected  to  work  up  to  13,000 
H.P.,  giving  a  speed  of  18  knots.  She  has  thus  about  the 
same  displacement  as  the  Indiana,  Massacliusctts  and 
Oregon,  now  building  for  our  own  Navy,  with  somewhat 
lighter  armor,  but  heavier  engines. 

The  Barjleur  is  one  of  the  two  smaller  battle-ships 
which  were  included  in  the  English  naval  programme  for 
1889.  She  is  a  distinct  retrogression,  so  far  as  regards 
displacement  and  size  of  armament  upon  the  Xile  and 
Trafalgar,  and  upon  other  battle-ships  which  preceded 
her,  but  in  other  respects  she  possesses  attributes  which 
give  her  superiority  over  any  vessels  of  this  character 
which  have  been  previously  launched,  and  she  and  her  sis- 
ter vessel  form  the  first  two  of  a  prospective  series  which 
are  anxiously  looked  for  by  some  of  the  greatest  nautical 
experts  of  the  United  Kingdom.  In  speed,  gun  command, 
and  handiness,  she  surpasses  any  battle-ship  hitherto  atloat 
in  the  British  Navy.  The  immense  importance  which  at- 
taches to  this  smaller  class  of  iron-clad  has  been  recog- 
nized in  England,  America,  Germany,  France,  Russia  and 
Spain.  In  each  of  these  several  countries  the  most  recent 
steel-clad  vessels  are  of  moderate  dimensions.  Italy  is  the 
only  country  which  has  not  responded  to  the  almost  uni- 


belt  armor  is  associated  with  a  protective  deck  2  in.  to  lyi 
in.  in  thickness,  and  is  completed  at  the  extremities  by 
armored  bulkheads  crossing  the  ship.  A  strong  protec- 
tive under-water  deck  runs  from  these  bulkheads  to  the 
bow  and  stern  respectively.  Above  the  belt  armor  to  the 
broadside  is  protected  by  light  armor  equivalent  to  a  total 
thickness  of  4  in.  of  steel  up  to  the  height  of  the  main 
deck,  which  is  about  9/4  ft.  above  water.  Protection  is 
also  given  to  the  quick-firing  guns  and  their  crews  by  re- 
volving shields  in  fixed  casemates.  The  hull  is  of  steel, 
built  on  the  system  usually  followed  in  the  English  Navy, 
and  is  minutely  subdivided.  Steel  armor,  made  by  Messrs. 
Vickers,  is  fitted  on  hull  and  barbettes.  Wood  and  copper 
sheathing  are  fitted  on  the  bottom,  to  prevent  fouling  and 
consequent  loss  of  speed  after  long  periods  afloat.  The 
ship  is  thus  especially  adapted  for  service  on  foreign  sta- 
tions. She  is  of  light  draft,  as  compared  with  most  battle- 
ships of  her  size,  and  will  be  able  to  pass  through  the  Suez 
Canal  with  a  large  quantity  of  coal  on  board,  being  in  all 
other  respects  fully  laden.  Relatively  high  speed  is  ar- 
rived at  in  the  design,  and  larger  and  heavier  boilers  than 
have  hitherto  been  fitted  in  battle-ships  have  been  provid- 
ed, so  as  to  secure  the  maintenance  of  speed  on  long  dis- 
tance steaming.  The  engines  are  by  the  Greenock  Foun- 
dry Company. 

The  framing  of  the  Barjleur  is  very  strong.  The  double 
bottom  extends  right  up  to  the  armor  shelf,  and  the  depth 
of  the  web  between  the  flanges  of  the  framing  is  very 
great.     Arched  stiffeners  are  placed  also  behind  the  thick 
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and  light  armor,  and  ihe  coal  bunkers  are  associated  with 
these.  The  midship  section  is  very  flat  across  the  lloor. 
The  arr.ingemcnts  for  isolntiiij;  the  guns  and  gun  crews 
between  decks  are  very  complete.  Tlie  four  4.7-in.  quick- 
firers  in  this  position  are  provided  with  splinter-proof 
casemates  of  2-in.  steel,  and  on  the  outside  are  spoiison 
ports,  also  of  steel  armor,  which  rise  from  the  summit  of 
the  thin  4-in.  steel  side-armor  before  alluded  to.  There 
are  ready-service  magazines  also  associated  with  each 
position,  into  which  the  ammunition  is  served  from  the 
magazines  below,  and  the  connections  between  these  and 
the  casemates  are  armored. 

The  strong  points  claimed  for  the  Bar/lejir  as  compared 
with  corresponding  iron  dads  of  other  nations  are  as  fol- 
lows :  Her  speed,  which  will  probably  exceed  i8'+  knots, 
is  greater  than  that  of  any  ship  of  her  class  nosv  building, 
excepting  the  armored  cruiser  of  Spain.  The  draft  is  very 
small,  which  will  enable  her  to  pursue  the  enemy  into  shal- 
low harbors.  The  coal  capacity  is  greater  than  that  of  any 
ship  of  the  class,  except  those  of  the  United  States.  The 
4  7-in,  quick-firers  are  of  greater  caliber  than  any  others. 
Last,  but  certainly  not  least,  there  is  an  alternative  ar- 
rangement for  working  the  heavy  guns  by  hand  in  the 
event  of  Ihe  hydraulic  or  steam  machinery  breaking  down. 
We  must  not,  however,  fail  to  observe  that  Spain  will 
shortly  have  eight  of  these  handy  armored  vessels,  all  of 
greater  speed  and  possessing  heavier  armament  than  that 
of  the  liarflcHr  and  Centurion. 


THE  LOCOMOTIVE  PROBLEM  AGAIN. 


In  the  Railro.'vd  and  Engineering  Journal  for  April 
last  there  was  given  the  following 

PROBLEM. 

Let  it  be  supposed  that  the  stroke  of  the  pistons  of  a 
locomotive  is  2  ft.,  the  diameter  of  the  driving-wheels  7  ft. 
and  Ihe  speed  60  miles  per  hour  ;  what  is  the  maximum 
and  minimum  velocity  of  the  piston  relatively  to  the  earth, 
and  not  with  regard  to  the  locomotive,  and  when  does 
each  occur  ? 

Several  answers  were  received  to  this  and  were  pub- 
lished in  the  July  and  August  numbers  of  the  Journal  ; 
since  then  some  additional  replies  have  been  sent  in,  which 
are  given  below  : 

VI.— BY   SETH   PRATT,  ASSYRIA,  MICH. 

Draw  A  //and  /?  A' parallel  to  CD,  fig.  5. 

It  is  plain  that  the  crank-pins,  when  at  the  highest  zx\di 
loiuest  points,  as  at  .  /  and  />',  have  the  greatest  and  least 
forward  and  backward  motions  respectively. 

Now,  for  an  instant,  these  motions  may  be  considered 

A 


as  moving  in  the  lines  ./  H  and  I',  K,  and  within  very 
small  limits  ;  the  lines  G  E  and  A  D  may  be  considered 
as  equal  and  parallel,  and  consequently  the  sides -i  G  and 
D  E  are  equal.  These  parallelograms  will  diiiiinish  for 
equal  minute  times  of  the  motion  of  the  crank-pin,  until  it 
reaches  the  dead  points  L  and  M,  where  they  vanish  and 
the  motion  of  the  pin  is  perpendicular,  and  they  begin  to 
increase  until  the  pin  arrives  at  B,  when  the  maximum  ret- 
rograde motion  occurs. 

It  may  be  seen,  also,  that thegreatest effect  on  the  piston 
is  when  the  angle  A  U  C  suffers  the  least  change,  and  this 
happens  when  the  motion  of  the  pin  is  parallel  to  that  of  the 
locomotive,  or  at  the  points  ./  and  />',  the  maximum  points 
of  forward  and  backward  motion  respectively. 

Tutting  R  =  the  radius  of  the  wheel  —yi  ft. 

r  =  the   distance   of    the    crank-|)in    from   the 
center. 


We  have 

A'  :  A'  ±  r  ::  60  miles  :  60 


(A*  ±  r)  _  J  771    =  maximum 
R       ~  I  425    =   minimum. 


This  gives  77!  and  42J  as  the  maximum  and  minimum 
respectively. 

VII.  — I;Y   G.  W.  Ma<COKU,  HOBOKEN,  N.  J. 

In  relation  to  the  "  Locomotive  Problem,"  it  may  be 
pointed  out  that  when  the  crank  is  vertical,  as  at  C  /',  fig. 
6,  and  also  when  it  has  the  position  C  V  such  that  the  pro- 


longation of  the  connecting-rod  B  D  passes  through  P,  the 
speed  of  the  piston  in  the  cylinder  is  equal  to  that  of  the 
crank-pin.  In  the  intermediate  positions,  it  is  greater, 
and  not  less,  as  stated  by  Mr.  Walker  in  your  issue  of 
August. 

Let  E  G  represent  the  velocity  of  the  crank-pin  at  E, 
where  the  crank  is  perpendicular  to  the  rod.  Set  off 
E  H  =  EG,  and  at  H druvi  a  perpendicular  to  E  E,  cut- 
ting EC  in/ J  then  EI—  piston-speed.  This  is  equal 
to  crank-speed  X  sec.  H,  while  Mr.  Walker  gives  crank- 
speed  X  COS.  H.  Whether  this  will  be  the  prec/sc  position 
for  the  maximum  piston-speed,  also,  depends  upon  the  rela- 
tive lengths  of  the  connecting-rod  and  the  crank,  although 
it  will  probably  be  very  near  it  in  all  practical  cases. 


SOME  NOTES  ABOUT  ANEROID  BAROMETERS. 


By  George  L.  Cumine,  C.E. 


Aneroid  barometers  are  made  and  sold  "  especially  for 
the  use  of  engineers,"  with  graduations  reading,  by  means 
of  a  vernier,  to  single  feet.  The  fortunate  possessor  of 
such  an  instrument  has  been  known  to  triumphantly  meas- 
ure barometrically  the  height  of  a  drafting-table  above  the 
floor  ;  but  the  refinements  of  the  vernier  fail  too  often  to 
reduce  the  error  in  more  extended  measurements  below  a 
serious  percentage.  A  perusal  of  Mr.  Whymper's  "  Travels 
Among  the  Great  Andes  of  the  Equator"  sheds  a  light  on 
the  dark  places  of  many  past  barometric  experiences,  and 
affords  what  is  probably  the  most  valuable  account  of  the 
aneroid's  behavior  at  high  altitudes  yet  written.  The  suc- 
cessful transport  and  careful  observation  of  two  standard 
mercurial  barometers  and  a  number  of  high  class  aneroids 
throughout  journeyings  covering  some  seven  months  of 
time  and  a  range  of  altitude  of  four  miles,  afforded  ex- 
traordinary opportunities  for  comparing  the  behavior  of 
the  two  types  of  instrument,  and  the  results,  as  given  by 
Mr.  Whymper,  cannot  fail  to  be  interesting  to  engineers 
especially. 

Of  eight  aneroids  taken  by  Mr.  Whymper  to  Ecuador, 
six  were  subjected  to  extensive  experiments  at  high  alti- 
tudes in  the  interior  ;  they  were  all  "  picked  instruments, 
constructed  expressly  for  the  expedition,"  were  "under 
trial  and  examination  for  nearly  twelve  months"  prior  to 
the  start  from  London,  and  had  "  corresponded  almost 
perfectly"  with  the  mercurial  column,  when  tested,  inch 
by  inchi  under  the  air  pump.  Yet  their  performances,  in 
comparison  with  the  readings  of  two  "  mountain  mercurial 
barometers  of  the  Forlin  type,"  for  some  lime  confounded 
Mr.  Whymper  and   led   him   to   believe  that  his  aneroids 
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were  a  bad  lot.  How  he  afterward,  by  a  series  of  experi- 
nieiils  in  Ihc  worksliop  and  com|iarisons  of  diflerent  rcad- 
iiif^s,  arrived  at  a  ilillertnt  and  more  satisfactory  result,  is 
set  forth  in  his  pamphlet  "  How  to  Use  Ihc  Aneroid 
liaiometcr. "  What  follows  here  is  culled  from  the  book 
of  travels  tirst  mentioned. 

On  the  journey  out  to  Ecuador  the  instruments  began  to 
differ  amony;  themselves,  but  the  characteristics  ol  the 
aneroid  are  best  shown  by  some  account  ol  what  occurred 
subsequent  to  the  commencement  of  the  journey  into  the 
interior.  From  ihetsble,  pages  412-15  of  the  "Travels," 
it  appears  that  on  December  10  12,  1879,  at  Guayacjuil, 
the  mean  re.idmg  of  eight  aneroids  was  29.769.  when  that 
of  the  mercuri.il  barometer,  reduced  to  32'  Fahr.,  was 
29  824  ;  and  that  on  December  17,  at  Tamli:)  Gobierno, 
the  mean  of  the  aneroids  was  20.272,  when  the  mercurial 
barometer  gave  20.759.  Thus  in  five  to  seven  days  a 
change  of  pressure  of  about  t-j'/i  in.  increased  the  mean 
error  of  the  aneroids  from  — 0.055  'o  — °  4^7-  Again,  at 
tjuaranda,  during  the  space  of  seven  days,  the  mean  error 
of  the  aneroids  increased  from  — 0.520  to  — 0.655,  •"i'^'  on  De- 
cember 30.  at  the  second  camp  on  Chimbora/o,  the  mer- 
cury standing  at  16480  in.,  the  mean  error  of  the  aneroids 
was  — 0,903.  Ten  days  later,  at  this  same  camp,  the  mean 
error  of  four  aneroids  observed  was  — 1  096. 

The  tables  show  that  the  greatest  difference  among  the 
aneroids  themselves  generally  exceeded  their  mean  error  ; 
but  an  examination  of  the  text  shows  that  not  a  single 
aneroid  fulfilled  the  promise  of  the  air-pump  test  ;  thus, 
of  two  taken  to  the  summit  of  Chimborazo,  both  presented 
errors  exceeding  an  inch,  and  their  mean  reading  was 
12  975,  while  the  mercury  stood  at  14  100.  showing  a  dif- 
ference corresponding  to  about  2,000  ft.  of  a'titude. 

Some  of  Mr.  Whymper's  conclusions  may  be  summa- 
rized thus  : 

At  diminished  pressures  (high  altitudes)  the  aneroid 
always  indicates  a  lower  pressure  (higher  altitude)  than 
the  truth.  When  the  instrument  is  continually  subjected 
to  diminished  pressures  the  error  continues  to  augmt-nt 
for  several  weeks.  On  restoration  of  the  pressure  the 
error  diminishes,  disappears,  or  changes  its  sign,  this  re- 
covery usually  occupying  a  longer  time  than  that  during 
which  the  instrument  was  subjected  to  the  diminished 
pressure.  Both  the  taking  on  of  the  error  and  the  recov- 
ery are  gradual  processes,  of  which  the  first  stages  are  the 
most  ra|)id.  Different  instruments  will  develop  different 
index-errors  under  similar  conditions,  and  the  amount  of 
the  error  in  each  individual  instrument  will  depend  on  the 
length  of  exjiosure  to  diminished  pressure,  and  the  extent 
of  reduction  in  pressure. 

The  ordinary  a'r-pump  test  is  misleading  on  account  of 
its  brief  duration.  A  "  good  return"  to  sea-level  pressure 
after  an  inland  journey  is  not  necessarily  proof  of  correct 
indications  at  high  altitude  on  the  journey. 

It  is  consoling  that  Mr.  Whymper  does  not  consider  the 
aneroid  disqualified  for  closely  approximating  to  differences 
of  elevation  in  the  diminished  pressures  ol  high  altitudes, 
especially  when  the  points  compared  are  rapidly  accessib'e 
one  from  the  other.  He  recommends  using  the  mean  of 
ascending  and  descending  rather  than  of  several  ascending 
or  several  descending  observations.  He  describes  a  satis- 
factory experiment  made  with  two  aneroids,  both  of  which 
had  serious  index  errors,  but  which  botli  gave  close  ap- 
proximations to  the  truth.  The  difference  in  elevation 
was  about  3  000  ft.,  and  the  time  occupied  in  passing  from 
point  to  point  was  two  and  a  half  hours.  In  another  ex- 
periment four  aneroids  were  carried  from  Quito  1  elevation, 
9.350  ft.)  up  to  the  top  of  an  adjoining  hill  and  down 
again  ;  of  the  four,  three  gave  ascending  and  descending 
readings,  differing  the  one  from  the  other  by,  in  each 
case.  So  ft.,  while  the  fourth  gave  ascending  and  descend- 
ing readings  differing  by  60  ft.  ;  the  mean  of  the  eight 
readings  was  651  '^  ft.,  while  careful  measurements  with 
the  mercury  had  previously  given  657  ft. 

To  the  present  writer  Mr.  Whvmper's  experiences  ap- 
pear to  teach  the  importance  of  determining,  so  far  as  the 
aneroid  is  depended  on.  the  height  of  a  distant  inland  sta- 
tion— not  by  simultaneous  comparisons  extending  over 
considerable  periods  of  lime  of  two  instruments  one  at 
sea-level,  the  other  at  the  station,  but  from  the  algebraic 


su  n  of  the  links  In  a  chain  of  results,  each  link  being  a 
ddference  in  alliluile  deiluced  from  readings  immediately 
preceding  and  following  an  uniiilcrruptcd  movement  of 
the  inslriiiiient  at  the  upmost  practicable  speed  ;  the  joints 
in  the  chain  representing  points  and  times  when  the  instru- 
ment was,  from  any  cause,  stationary. 

It  need  hardly  be  added  that  all  intereste<l  in  the  matter 
are  advised  to  study  Mr.  Whymper's  pamphlet  for  a  full 
account  of  many  interesting  e.\periments  and  for  deduc- 
tions therefrom  by  the  person  best  t|Ualified  to  draw  them. 


AN  ENGLISH  PASSENGER  LOCOMOTIVE. 


The  Manchester,  ShelField  &  Lincolnshire  Railway 
Company  some  time  ago  adopted  four  standard  classes  of 
locomotives  to  sun  its  traflic.  and  all  new  engines  built 
conform  to  these  st.mdards.     The  classes  are  : 

1.  For  fast  passengrr  travel,  an  eight-wheel  engine  with 
four  drivers  coupled  and  a  four-wheel  truck,  ihe  cylinOers 
j8  X  26  in.  and  the  drivers  81  in. 

2.  For  local  passenger  service,  an  eight-wheel  engine 
with  bide  tanks,  having  tour  drivers  coupled  and  a  bear- 
ing-axle at  each  end  with  radial  bearings.  The  cylinilers 
arc  18  X  24  in.  and  ihe  drivers  67  in. 

3.  P"or  special  freight  service,  an  eight-wheel  engine 
with  side  tanks,  having  six  drivers  coupled  and  a  trailing- 
axle  with  radial  bearings.  The  cylinders  are  18  X  26  in. 
and  the  drivers  61  in. 

4.  For  ordinary  freight  service,  a  six-wheel  engine  with 
all  the  wheels  coupled  and  a  separate  tender.  The  cylin- 
ders are  iS  X  26  in.  and  the  drivers  61  in. 

The  accompanying  illustration,  for  which  we  are  in- 
debted to  the  Railway  Engi'iwer,  shows  an  engine  of  Ihe 
first  class,  intended  for  fast  passenger  service.  It  has  all 
the  usual  features  of  an  English  engine  of  this  class,  in- 
cluding copper  fire-box,  plate-frame,  e'c.  The  cylinders 
are  inside. 

The  boiler  is  51  in.  diameter  of  barrel,  and  has  233  tubes 
If  in.  in  diameter  and  11  ft.  0%  in.  long.  The  fire-box  is 
644  X  42  in.  The  grate  area  is  18  85  sq.  ft.  The  heating 
surface  is:  Fire-box,  99;  tubes,  1.179;  total,  1,278  sq. 
ft.  The  chimney  is  I5i  in  diameter;  the  blast-pipe  noz- 
zle, 4j  in.     The  usual  working  pressure  is  160  lbs. 

The  frames  are  of  steel  plate  i ,',;  in.  thick  The  driv- 
ing-axles have  SJ,  x  7i-in.  journals  and  the  truck-axles, 
6^  X  6J  in.  The  truck  has  a  plate-frame,  and  the  axles  are 
spaced  5  ft.  9  in.  apart.  The  truck  wheels  are  42  in.  in 
diameter.  The  driving-wheels  are  81  in.  in  diameter. 
The  driving  wheel-base  is  8  ft.  7  in.,  and  the  total  wheel- 
base,  21  ft.  9  in. 

The  cylinders  are  inside  and  the  steam-chests  are  on 
the  side,  facing  each  other.  The  cylinders  are  18  in.  in 
diameter  and  26  in.  stroke.  The  sleain  ports  are  16  x  's 
in.  and  the  exhaus'-ports  16  x  2|  in.  The  valves  have 
I  in.  outside  lap  and  4,',..  in.  maximum  travel.  The  valve- 
gear  is  Ihe  ordinary  shifting  link.  The  eccentrics  have 
6J  in.  throw.  The  valves  are  reversed  by  a  wheel  and 
screw-motion. 

The  Railway  Engineer  says  of  the  performance  of  these 
engines  • 

On  this  road  the  giaditnis  are  long  and  severe.  The  line  is 
trying  for  a  loromotive.  on  arrouni  of  its  sinuous  nature  (sortie 
of  the  curves  bc-ing  only  7  chains  radius)  and  the  extra  flan(;e 
fiiction,  which,  therefore,  has  to  be  ovecrome.  But  it  is  over 
this  line  that  the  engines  make  surh  excellent  time — Manrhesitr 
to  Retford,  64^  miles  in  ij3  minutes,  or  to  Grantham,  ijS  miles 
in  133  minutes  ;  and  in  the  other  direction  in  loi  mmutes  and 
131  minutes  respectively.  All  these  times  include  several 
stoppages. 

The  weight  of  these  trains  is  great,  as  ihev  constitute  the 
fast  service  b  tween  Manchester  and  King's  Cross,  and  ihey 
all  have  on  heavy  12  wheeled  dining  and  (Uher  saloon  carriages. 
The  dining  cars  weigh  from  30  to  35  tons,  but  the  weight  of 
these  trains  over  this  sertion  may  be  laken  at  from  120  to  220 
tons,  exclusive  of  the  engine  and  tender,  and  the  consumption 
of  coal  on  the  engines  doing  this  work  at  from  12\  10  26  lbs. 
per  mile.  These  engines  also  work  the  express  Cheshire  lines 
service  between  Liverpool  and  Manchester — 34  miles  in  40 
minutes. 
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This  engine  has  the  vacuum  brake,  and  is  fitted  with 
Creshani  iV  1  lolt's  steam-sanding  apparatus.  The  boiler 
is  fed  by  two  Gresham  injectors. 

The  total  weight  of  the  engine  in  working  order  is 
103.040  lbs.,  of  which  71,792  lbs.  are  carried  011  the  four 
drivers  and  31,248  lbs.  on  the  truck. 

The  tank  will  carry  3,oSo  gallons  of  water.  The  tender 
is  carried  on  six  45-in.  wheels,  anil  weighs  78,400  lbs., 
with  a  full  load  of  water  and  coal. 


A  STANDARD  BOX  CAR. 


The  accompanying  drawings  show  the  standard  furni- 
ture and  buggy  car  of  the  Missouri  Pacific  Railroad, 
which,  being  intended  for  light  and  bulky  freight,  is  of 
somewhat  greater  size  than  the  ordinary  box  and  grain  car 
of  the  road.     Fig,  I  is  a  longitudinal  view,  one-half  in  side 


brought  to  conform  with  the  standard  types  which  have 
been  adopted. 

These  cars  were  designed  under  the  supervision  of  Mr. 
Frank  Rearden,  Superintendent  of  the  Locomotive  and 
Car  Department,  They  are  a  very  good  example  of  recent 
practise  in  car  building. 


elevation  and  one-half  in  section  ;  fig.  2  is  a  plan,  one-half 
showing  the  lloor  and  bottom  fr.iming,  the  other  half  the 
roof,  a  portion  l)eing  broken  away  to  show  the  roof  tim- 
bers ;  fig.  3  is  an  end  view  ;  fig.  4  a  cross-section  ;  fig.  5 
is  a  sketch  showing  the  general  dimensions. 

The  drawings  are  complete,  and  very  little  description 
is  needed.     The  material  used  in  these  cars  is  of  the  best 


quality  of  oak  and  pine.  The  cars  have  the  Dunham  car 
door,  the  McGuire  grain  door  and  the  Murphy  steel  roof. 
The  draw-bars  are  malleable  iron,  of  the  standard  pattern 
of  the  road.  The  brakes  are  hand  brakes,  also  of  the 
standard  pattern  ;  the  steps  and  running-board  are  made 
to  comply  with  the  standard  requirements. 

The  trucks— not  shown  in  the  drawing— are  of  the  pat- 
tern in  use  for  all  freight  cars  on  this  road,  which  was 
described  and  illustrated  in  the  June  number  of  the  Jour- 
nal.    They  have  33-in.  chilled  wheels. 

These  cars  are  40  ft.  long  inside,  and  the  doors  have  5  ft. 
clear  opening,  giving  them  a  large  capacity  for  furniture 
and  similar  freight.  They  are  rated  at  40,000  lbs.  capacity, 
but  will  carry  more  on  occasion.  A  large  number  are  in 
use  on  the  road,  heavy  orders  for  cars  of  this  type  having 
recently  been  filled  by  the  St.  Charles  Car  Company  and 
other  car  works.  The  rolling  stock  of  this  road  has  lieen 
much  improved  in  recent  years,  and  is  being  gradually 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


(Continued /rotn  page  409.) 


The  writer  of  this  record  of  "  Progress  in  Flying 
Machines"  originally  hesitated  whether  he  should  in- 
clude therein  the  account  of  the  experiments  of  Captain 
Le  Bris,  which  is  about  to  follow.  Not  because  he 
deemed  it  incredible  in  itself,  nor  because,  if  correctly 
stated,  the  experiments  were  not  most  interesting  and  in- 
structive, but  because  the  only  account  of  them  which  he 
had  been  able  lo  procure  was  contained  in  a  novel,  in 
which  the  author,  to  make  the  book  more  attractive,  had 
mixed  up  a  love  story  with  the  record  of  the  aerial  experi- 
ments, which  combination,  in  the  present  state  of  dis- 
belief, the  writer  feared  might  be  too  much  for  the  credu- 
lity of  the  reader.  It  is  true  that  the  author  of  the  novel* 
said  that  the  account  of  the  experiments  was  scrupulously 
correct,  and  that  in  this,  the  principal  object  of  the  book, 
he  had  endeavored  to  be  very  exact,  even  at  the  risk  of 
detracting  from  his  hero.  It  is  also  a  fact  that  the  Acro- 
}iaHte,\  in  reviewing  the  book,  said  : 

Throughout  the  novel  are  lo  be  found  absolutely  historical 
data  concerning  the  artificial  bird  of  Le  Bris,  his  experiments, 
his  partial  success,  his  mischances,  and  his  deplorable  final 
failure,  the  latter  not  through  a  radical  defect,  but  through 
lack  of  method,  steadiness  in  thought,  and  attention  to  details. 

But  still  the  writer  hesitated  to  reproduce  this  tale  of 
an  ancient  mariner. 

Fortunately,  afler  a  year's  seeking,  he  succeeded  in 
getting  a  copy  of  an  historical  book,  now  quite  out  of 
print,  by  the  same  author.J  which  gives  without  any  em- 
bellishments an  account  of  Captain  Lc  Bris' s  experi- 
ments, and  quite  confirms  that  given  in  the  novel,  wherein 
it  is  said  to  have  been  related  "  with  scrupulous  exact- 
ness." From  the  historical  work,  therefore,  of  M.  de  la 
Landelle,  supplemented  by  his  novel,  the  following  ac- 
count has  been  compiled  of  what  seems  to  have  been  a 
very  remarkable  series  of  experiments  on  "  aspiration." 

Captain  Le  Bris  was  a  French  mariner,  who  had  in  his 
younger  days  made  several  voyages  around  the  Cape  of 
Good  Hope  and  Cape  Horn,  and  whose  imagination  had 
been  fired  by  the  sight  of  the  albatross,  sporting  in  the 
tempest  on  rigid  wings,  and  keeping  up  with  the  fleetest 
ships  without  exertion.  He  had  killed  one  of  these  birds, 
and  claimed  to  have  observed  a  very  remarkable  phenom- 
enon.    In  his  own  words,  as  quoted  by  M.  de  la  Landelle  : 

I  took  ihe  wing  of  the  albatross  and  exposed  it  to  the  breeze  ; 
and  Id  \  in  spite  of  me  it  drew  forward  into  the  wind  ;  notwith- 
standing my  resistance  it  tended  to  rise.  Thus  I  had  discov- 
ered the  secret  of  the  biid  !  I  comprehended  the  whole  mys- 
tery of  flight. 

Possessed  with  an  ardent  imagination,  he  early  became 
smitten  with  the  design  of  building  an  artificial  bird 
capable  of  carrying  him,  whose  wings  should  be  con- 
trolled by  means  of  levers  and  by  a  system  of  rigging  ; 
and  when  he  returned  to  France,  and  had  become  the 
captain  of  a  coasting  vessel,  sailing  from  Douarnenez 
(Finistt're),  where  he  was  born,  and  where  he  had  mar- 
ried, he  designed  and  construcled  with  his  own  hands  the 
artificial  albatross  shown  in  fig.  48. 


•  "  Les  r.randes  Amours,"  G.  tie  la  Lanclcllc,  1878,  page  369. 

t  .-i/y-onuii/e,  March,  1879,  page  86. 

X  '*  Dans  les  Airs,'^  0.  dc  la  Landelle,  1884,  page  sio. 
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THE     RAILROAD     AND 


[October,  I»(j2. 


This  consisted  of  a  Ijody  in  the  shape  of  a  "  sabot,"  or 
woouen  shoe,  the  front  portion  being  declted  over,  pro- 
vided with  two  rte.\il)le  wings  and  a  tail.  The  body  was 
built  like  a  canoe,  being  134  ft.  long  and  4  ft.  wide  at  its 
broadest  point,  made  of  light  ash  ribs  well  stayed,  and 


Fig.  48.— LE    BlilS— 1E67. 

covered  on  the  outside  with  impermeable  cloth,  so  it  could 
Hoat.  A  small  inclined  mast  in  front  supported  the  pul- 
leys and  cords  intended  to  work  the  wings.  The  latter 
were  each  23  ft.  long,  so  that  the  apparatus  was  50  It. 
across,  and  spread  about  215  sq.  ft.  of  supporting  surtace  ; 
the  total  weight,  without  the  operator,  being  92  lbs.  The 
tail  was  hinged  so  as  to  steer  both  up  and  down  and 
sideAfays,  the  whole  apparatus  being,  as  near  as  might 
be,  proportioned  like  the  albatross.  The  front  edge  of 
the  wings  was  made  of  a  tle.tible  piece  of  wood,  shaped 
like  the  front  edge  of  the  wing  of  the  albatross,  and  to 
this,  cross  wands  were  fastened  and  covered  with  canton 
flannel,  the  tiocculent  side  down.  An  ingenious  arrange- 
ment, which  Le  Bris  called  his  rotulcs  (knee  pans), 
worked  by  two  powerful  levers,  imparted  a  rotary  motion 
to  the  front  edge  of  the  wings,  and  also  permitted  of  their 
adjustment  to  various  angles  of  incidence  with  the  wind. 
Le  Bris  was  to  stand  upright  in  the  canoe  (an  excellent 
position),  his  hands  on  the  levers  and  cords,  and  his  feet 
on  a  pedal  to  work  the  tail.  His  expectation  was  that, 
with  a  strong  wind,  he  would  rise  into  the  air  and  repro- 
duce all  the  evolutions  of  the  soaring  albatross,  without 
any  Happing  whatever. 

Le  Bris' s  first  experiment  was  conducted  on  a  public 
road  at  Trefeuntec,  near  Douarnenez.  Believing,  like 
Count  D' Esterno,  that  it  was  necessary  that  the  apparatus 
should  have  an  initial  velocity  of  its  own,  in  addition  to 
that  of  the  wind,  he  chose  a  Sunday  morning,  when  there 
was  a  good  lo-knot  breeze  from  the  right  direction,  and 
setting  his  artificial  albatross  horizontally  on  a  cart,  he 
started  down  the  road  against  the  brisk  wind,  the  cart 
being  driven  by  a  peasant.  The  bird,  with  extended 
wings,  50  ft.  across,  was  held  down  by  a  rope  passing 
under  the  rails  of  the  cart  and  terminating  in  a  slip  knot 
fastened  to  Le  Bris' s  wrist,  so  that  with  one  jerk  he  could 
loosen  the  attachment  and  allov/  the  rope  to  run.  He 
stood  upright  in  the  canoe,  unincumbered  in  his  move- 
ments, his  hands  being  on  the  levers  and  depressing  the 
front  edge  of  the  wings,  so  that  the  wind  should  press 
upon  the  top  only  and  hold  them  down,  their  position 
being,  moreover,  temporarily  maintained  by  assistants 
waking  along  on  each  side. 

When  they  came  to  the  right  turn  in  the  road  the  assist- 
ants were  directed  to  let  go,  and  the  driver  was  told  to 
put  his  horse  on  a  trot.  Then  Lc  Bris.  pressing  on  his 
levers,  slowly  raised  the  front  edge  of  the  wings  to  a  very 
slight  angle  of  incidence  ;  they  fluttered  a  moment,  and 
then  took  the  wind  like  a  sail  on  the  under  side,  relieving 
the  weight  upon  the  cart  so  much  that  the  horse  began  to 
gallop.  With  one  jerk  Lc  Bris  loosened  the  fastening 
rope,  but  lo  !  it  did  not  run,  and  the  bird  did  not  rise. 
Instead  of  this,  its  ascending  power  counterbalanced  the 
weight  of  the  cart,  and  the  horse  galloped  as  if  at  full 
liberty.  It  was  afterward  ascertained  that  the  running 
rope  had  been  caught  on  a  concealed  nail,  and  that  the 
apparatus  had  remained  firmly  fastened  to  the  cart. 
Finally  the  rails  of  the  latter  gave  way.  the  machine  rose 
into  the  air,  and  Le  Bris  said  he  found  himself  perfectly 
balanced,  going  up  steadily  to  a  height  of  nearly  300  ft., 
and  sailing  about  twice  that  distance  over  the  road. 

But  an  accident  had  taken  place.  At  the  last  moment 
the  running  rope  had  whipped  and  wound  around  the 
body  of  the  driver,  had  lifted  him  from  his  seat,  and  car- 
ried him  up  into  the  air.  He  involuntarily  performed  the 
part  of  the  tail  of  a  kite  ;  his  weight,  by  an  extraordinary 


chance,  just  balancing  the  apparatus  properly  at  the  as- 
sumed angle  of  incidence,  and  with  the  strength  of  the 
brisk  wind  then  blowing.  Up  above,  in  the  machine, 
Lc  Bris  felt  himself  well  poised  in  the  breeze,  and  exulied 
that  he  was  about  to  pass  two  hours  in  the  air  ;  but  below, 
the  driver  was  hanging  on  to  the  rope  and  howling  with 
fright  and  anguish. 

As  soon  as  Le  Bris  became  aware  of  this  state  of  affairs, 
and  this  was  doubtless  in  a  very  short  time,  he  took 
measures  lo  descend.  He  changed  the  angle  of  incidence 
of  his  wings,  came  down  slowly,  and  mancxuvred  so  well 
that  the  driver  gently  reached  the  soil,  entirely  unharmed, 
and  ran  off  to  catch  his  horse,  who  ha  1  stopped  when  he 
again  felt  the  weight  of  the  cart  behind  him  ;  but  the 
equilibrium  of  the  artificial  albatross  was  no  longer  the 
same,  because  part  of  the  weight  had  been  relieved,  and 
Lc  Bris  did  not  succeed  in  reascending.  He  managed 
with  his  levers  to  retard  the  descent,  and  came  down  en- 
ti.'ely  unhurt,  but  one  wing  struck  the  ground  in  advance 
of  the  other  and  was  somewhat  damaged. 

This  exploit  naturally  caused  a  great  deal  of  local  talk. 
Captain  Le  Bris  was  considered  a  visionary  crank  by 
most  persons,  and  as  a  hero  by  others.  He  was  poor, 
and  had  to  earn  his  daily  bread,  so  that  it  was  some  little 
time  belore,  with  the  aid  of  some  friends,  he  repaired  his 
machine  and  was  ready  lo  try  it  again. 

He  determined  this  time  to  gain  his  initial  velocity  by 
dropping  from  a  height,  and  fur  this  purpose  erected  a 
mast,  with  a  swinging  yard,  on  the  brini<  of  a  quarry, 
excavated  in  a  sort  of  pocket,  the  bottom  of  which  was 
well  protected  from  the  wind.  In  this  quarry  bottom  he 
put  his  apparatus  together,  and  standing  in  the  canoe,  it 
was  suspended  to  a  rope  and  hoisted  up  aloft  to  a  height 
of  some  30  ft.  above  the  ridge,  and  nearly  100  ft.  above  tne 
quarry  bottom.  A  fresh  breeze  was  blowing  inland,  and 
the  yard  was  swung  so  that  the  apparatus  should  face 
b  jth  the  wind  and  the  ([uarry,  while  Le  Bris  adjusted  his 
levers  so  that  only  the  lop  surfaces  of  the  wings  should 
receive  the  wind.  When  he  had,  by  trial,  reached  a 
proper  balance,  he  raised  upward  the  front  edge  of  the 
wings,  brought  the  tail  into  action  through  the  pedal,  and 
thought  he  felt  himself  well  seated  on  the  air,  and,  as  it 
were,  "  aspired  forward  into  the  breeze."  At  this  mo- 
ment he  tripped  the  hook  suspending  the  apparatus,  and 
the  latter  glided  and  sailed  off  toward  the  quarry. 

Scarcely  had  it  reached  the  middle  of  the  pocket,  when 
it  met  a  stratum  of  wind  inclined  at  a  diflerent  angle 
from  that  prevailing  at  the  starting-point — a  vertical  eddy, 
so  to  speak — probal>ly  caused  by  the  reaction  of  the  wind 
against  the  sides  of  the  quarry.  The  apparatus  then  tited 
forward  ;  Lc  Bris  pressed  on  his  levers  to  alter  the  plane 
of  ihe  wings,  but  he  was  not  quick  enough.  The  ac- 
counts of  the  bystanders  were  conflicting,  but  it  was 
thought  that  the  apparatus  next  oscillated  upward,  and  then 
took  a  second  downward  dip,  but  in  any  event  it  finally 
pitched  forward,  and  fell  toward  the  boltom  of  the  quarry. 

As  soon  as  the  apparatus  became  sheltered  from  the 
wind  it  righted  up,  and  fell  nearly  vertically  ;  but  as  it  ex- 
posed rather  less  than  i  sq.  ft  of  surface  to  each  pound 
of  weight.  It  could  scarcely  act  as  a  parachute,  and  it 
went  down  so  violently  that  it  was  smashed  all  to  pieces, 
and  Lc  Bris,  who  at  the  last  moment  suspended  himself 
to  the  mast  of  the  canoe  and  sprang  upward,  nevertheless 
had  a  leg  broken  by  the  rebound  of  ihe  levers. 

This  accident  practically  ruined  him,  and  put  an  end 
for  12  or  13  years  lo  any  furlher  attempt  to  prove  the 
soundness  of  his  theory.  He  had  failed  in  both  experi- 
ments for  want  of  adequate  equilibrium.  He  fairly  pro- 
vided for  the  transverse  balance  by  making  his  wings 
flexible,  but  the  longitudinal  equilibrium  was  defective, 
as  he  could  not  adjust  the  fore-and-aft  balance  as  in- 
stantly as  the  circumstances  changed.  The  bird  does 
this  like  a  flash  by  instinct  ;  the  man  was  compelled  to 
reason  it  out,  and  he  could  not  act  quickly  enough. 

M.  de  la  Landelle  makes  the  following  comment  : 

He  lacked  the  science  of  Dante  (of  Perugia),  but  he  was  in 
genious,  persevering,  and  the  most  inlrepid  of  men.  He  was 
entirelv  in  the  right  in  locating  himself  iiprinht.  both  arms  and 
legs  qiiite  free,  in  an  apparatus  which  was  besides  exceedingly 
well  designed.      None  was  better   fitted   than  he  to  succeed  in 
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sailing  flight  {vol  t'l  voile)   in   imiiation   of  his  model,  the  alba 
tross. 

In  1867  a  |)ublic  subscription  .it  Brest  enabled  Le  Ih  is 
to  l)uild  a  seconil  arlificiai  albatross,  and  this  is  the  one 
represented  by  fig.  48.  it  was  much  like  the  tirst,  but  a 
tnlle  lighter,  although  a  movable  counterweight  was 
added,  intended  to  produce  automatic  equilibrium.  The 
apparatus  when  completed  was  publicly  exhibited,  and 
attracted  much  attention  ;  but  the  inventor  no  longer  had 
the  audacity  of  youth,  and  he  was  inlluenced  by  number-  ■ 
less  contradictory  counsellors.  He  wanted  to  proceed  as 
at  Douarnenez,  by  gi\  ing  an  initial  velocity  to  his  appa- 
ratus, but  he  was  dissu.idecl  from  this.  He  was  also  urged 
to  test  his  machine  with  ballast,  instead  of  riding  in  it 
himself,  which  at  once  changed  all  the  conditions  of 
equilibrium,  as  there  was  no  longer  command  over  a 
varying  angle  of  incidence,  and  yet  a  first  mischance  leil 
him  to  resort  to  the  method  of  experimenting  without 
ridijig  in  the  machine. 

M.  de  la  Landelle  relates  it  as  follows  : 

Once  only  did  he  obtain  something  like  an  ascension,  tjy 
starling  from  a  light  wagon,  which  was  not  in  motion,  lie 
was  on  the  levee  of  the  port  ol  commerce  at  Brest,  the  breeze 
was  light,  and  the  gathered  public  was  impatient,  through 
failure  to  realize  that  success  depended  wholly  on  the  intensity 
of  the  wind.  Lf  Bris  was  hoping  for  a  gust  which  should 
cHdLle  him  to  rise  ;  he  thought  it  had  comf,  pulled  on  his  levers, 
and  thus  threw  his  wings  to  the  most  favorable  angle,  but  he 
only  ascended  a  dozen  yards,  glided  scarcely  twice  that  dis 
tince,  and  after  this  brief  demonstration  came  gently  to  the 
ground  without  any  jerk. 

This  negative  result  occasioned  a  good  many  hostile 
comments,  and  so  the  inventor  no  longer  experimented  in 
public  ;  but  he  had  further  bad  luck  ;  the  machine  was 
several  times  capsizetl  at  starling,  and  more  or  less  in- 
jured, being  repaired  at  the  cost  of  Lc  Bris,  whose  means 
were  nearly  exhausted.  Then  he  tried  it  in  ballast  with 
varying  success,  and  on  one  occasion,  the  breeze  being 
just  right,  it  rose  up  some  50  yds.,  with  a  light  line  attached, 
and  <iJ''ui!c\-d  tifftiiiist  the  7vind  as  if  gliding  over  it. 
Very  soon  the  line  became  slack,  and  the  assisting  sailors 
•verc  greatly  astonished,  for  the  bird,  without  waver,  thus 
proceeded  some  200  yds.;  but  at  the  at)proach  of  some 
rising  ground,  which  undoubtedly  altered  the  direction  of 
the  aerial  current,  the  bird,  shielded  from  the  wind,  began 
setiling  down,  without  jolt,  very  gently,  and  alighted  so 
lightly  that  the  grass  was  scarcely  bruised. 

Encouraged  by  ihis  partial  success,  Le  Bris  tried  to 
repro.luce  the  same  results,  but  he  met  many  mishaps,  in 
which  the  apparatus  was  upset  and  injured.  At  last,  one 
day.  by  a  stiff  northeast  breeze,  he  installed  his  bird  on 
top  of  the  rising  ground  near  which  it  had  performed  so 
well  a  few  weeks  before,  and  this  lime  he  meant  to  ride 
in  the  machine  himself.  He  was  dissuaded  by  his  Irien'ds, 
and  probably  made  a  serious  mistake  in  yielding  to  them, 
for  the  uncontrolled  apparatus  was  not  intended  to  adjust 
itself  10  a  gusty  wind. 

At  any  rate,  the  empty  machine  rose,  but  it  did  not  sus- 
tain itself  in  the  air.  It  gave  a  twist,  a  i^lide,  and  a  plunge, 
and  pitched  forward  to  the  ground,  where  it  was  shattered 
all  to  bits.  The  wings  were  broken,  the  covering  cloth  of 
the  canoe  was  rent  10  pieces,  while  the  bowsprit  in  front 
was  broken  and  forced  back  like  a  dart  into  the  canoe. 

The  friends  claimed  that  if  the  operator  had  been 
aboard,  he  surely  would  have  been  spitted  and  killed,  but 
Le  Bris  maintained  that  if  he  had  been  aboard  he  could, 
with  his  levers,  have  changed  the  angle  of  the  wings  in 
time  to  avoid  the  wreck  ;  he  blamed  himself  for  having 
surrendered  his  better  judgment,  and  he  gave  way  to  pro- 
found despair. 

For  this  was  the  end.  His  second  apparatus  was 
smashed,  his  means  and  his  credit  were  exhausted,  his 
friends  forsook  him,  and  perhaps  his  own  courage  weak- 
ened, for  he  did  not  try  again.  He  retired  to  his  native 
place,  where,  after  serving  with  honor  in  the  war  of  1870, 
he  became  a  special  constable,  and  was  killed  in  1872  by 
some  ruffians  whose  enmity  he  had  incurred. 

Le  J'ris  had  made  a  very  earnest,  and,  upon  the  whole, 
a  fairly  intelligent  effort  to  compass  sailing  Might  bv  imi- 
tating the  birds.     He  finally  failed  for  want  of  sufTicient 


pecuniary  backing,  and  also,  perhaps,  for  lack  of  scientific 
methods  and  knowledge,  for  even  at  that  day  Captain 
Jit'liguii ,  a  Krench  naval  ofTn  er,  had  called  attention  to 
the  importance  of  securing  longitudinal  equilibrium,  the 
lack  of  which  causerl  the  failure  of  poor  /.(■  Jiris.  Had 
he  secured  this  he  might  have  succeeded  f.ir  l)etter,  espe- 
cially if  he  had  adhered  to  his  original  conception  as  to 
the  necessity  for  that  initial  velocity  against  the  wind, 
which  served  him  so  well  upon  the  first  trial  and  so  ill 
upon  the  second.  Singularly-enough,  he  does  not  seem  in 
all  his  subsequent  experiments  to  have  sought  to  f^ive  his 
apparatus  that  forward  motion  of  its  own,  which  he,  like 
Count  jy I'lslerno,  originally  held  to  be  indispensable. 
He  had  also  proposed  to  carry  on  his  experiments  at  sea. 
from  a  steam  vessel  under  way,  and  whatever  may  have 
been  the  cause  that  made  him  give  up  this  idea,  it  was  a 
misfortune,  for  liis  apparatus  was  capable  of  floating,  he 
was  himself  an  excellent  swimmer,  and  had  he  experi- 
mented from  a  vessel  under  motion  not  only  would  he 
have  been  safe,  but  he  would  have  had  no  lack  of  wind  to 
rise  upon  the  air. 

He  seems,  if  the  accounts  given  be  correct,  to  have  ex- 
hibited some  very  remarkable  phenomena  of  "  aspira- 
tion," which  we  shall  find  reproduced  in  one  or  two  ex- 
periments yet  to  be  notii  ed,  and  which  the  soaring  birds 
exhibit  every  day  to  the  observer,  but  he  was  batfled  by 
the  lack  of  fore-and-aft  equilibrium. 

In  1867  Mr.  Smyth  palented,  in  Great  IJritain,  a  com- 
bination of  aeroplanes  with  lifting  and  driving  screws, 
which  is  shown  in  end  view  by  fig.  49.     It  consisted  of  a 


Fig.  49.— SMYTH— 1867. 


cylindrical  car  with  pointed  ends,  to  carry  the  passengers 
and  the  motor  ;  of  two  aeroplanes,  or  light  frames  covered 
with  silk,  one  at  the  front  of  the  car  and  one  at  the  rear, 
to  furnish  the  supporting  power  when  driven  through  the 
air  by  the  propellers — one  of  vyhich  is  shown  in  end  view — 
and  of  two  lifting  screws,  one  above  and  the  other  below 
the  car.  These  latter  vanes  were  to  be  mounted  at  an 
adjustable  angle  upon  vertical  shafts  passing  through  a 
tube  in  the  car,  the  weight  of  the  latter  being  transferred 
to  them  by  means  of  a  disc  placed  on  rollers.  This  set 
of  vanes  was  to  be  driven  by  one  engine,  and  the  hori- 
zontal propellers  by  another,  so  that  the  apparatus  could 
be  simultaneously  lifted  and  driven  forward  if  desired. 

This  arrangement  is  open  to  the  objection  that  the  re- 
sistance of  the  aeroplane  has  to  be  overcome  in  rising,  and 
it  is  quite  inferior  to  the  proposal  of  Crowe//  patented  in 
the  United  Slates  in  1S62.  in  which  he  had  shown  a  pair 
of  propellers  (revolving  in  contrary  directions),  pivoted 
at  the  car,  so  that  they  might  be  brought  overhead  to 
ascend,  and  gradually  dropped  to  the  horizontal  line  to 
drive  the  apparatus  forward,  at  which  time  a  pair  of 
aeroplanes,  hinged  at  the  3ar.  and  hanging  vertically 
during  the  ascent,  were  also  to  be  brought  to  a  horizontal 
position  to  furnish  a  sustaining  reaction. 

Mr.  SiHv/h  seems  to  have  apprehended  that  I  here  might 
be  some  difliculty  with  his  own  arrangement,  for  he  pro- 
vides in   his   patent  for  a  modification,  in  which  he  dis 
penses  with  the  elevating  propellers,  and   proposes  to  flap 
the  sustaining  surfaces  or  modified  aeroplanes. 

The  principal  feature  of  novelty,  however,  in  Mr. 
Smyth's  proposal  was  in  the  motor,  which  was  to  be  a 
non-metallic  apparatus,  within  which  to  explode  gases  to 
produce  motion.  This  was  to  consist  of  a  wooden  cylin- 
der, lined  with  a  water-proof  coating,  and  containing  a 
series  of  india-rubber  cells  surrounded  with  water  and 
connected  with  each  other.  Inside  of  these  cells,  which 
could  be  alternately  collapsed  or  expanded,  explosive  mix- 
tures ol  hydrogen  and  air  were  to  be  fired  by  electric 
sparks,  the  resulting  expansion  driving  out  a  folding  ex- 
tension of  the  wooden  cylinder,  arranged  like  a  concer- 
tina, and  imparting  motion  to  a  jointed  rod  from  which 
it  was  conve)ed  to  the  propellers. 

The  object  was  evidently  to  save  the  weight  incumbent 
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upon  metallic  engines,  the  patentee  asserting  that  india- 
rubber  cells  are  not  injured  by  exploding  mixed  gases  in 
them,  so  lonj;  as  they  are  kept  moist.  It  is  probable  that 
experiments  were  made  with  some  models  of  this  novel 
motor,  but  no  account  of  them  seems  to  have  been  pub- 
lished. Mr.  Smyth  had  described  his  proposed  machine 
at  the  1867  meeting  of  the  Aeronautical  Society  of  Great 
Britain,  but  had  no  model  in  the  exhibition  of  that  society 
in  the  ensuing  year,  where,  however,  an  analogous  idea 
was  brought  forward  by  Mr.  D.  S.  Droiun,  through  a 
model  in  which  the  ordinary  cylinder  and  piston  ot  a 
steam-engine  were  replaced  by  an  india-rubber  cloth  bag, 
the  alternate  inflation  and  expansion  of  which  produced 
the  stroke.  It  was  stated  that  the  first  steam-engine  con- 
structed by  Hancock  ran  on  the  common  road  with  an 
engme  of  this  description,  but  that  as  the  process  of  vul- 
canizing india-rubber  was  not  then  known,  the  steam 
speedily  softened  the  texture  and  escaped  through  the 
canvas. 

Fig.  50  shows  the  "form  of  aeroplane  patented  in  Great 
Britain  in  1867  by  Butler  and  Edwards,  and  was  evidently 
due  to  some  recollection  of  their  school-boy  days,  when 


Fig.  50.— butler   &    EDWARDS— 1867. 

they  threw  paper  arrows  in  class.  The  stability  of  these 
little  projectiles  is  quite  good  fore-and-aft,  because  the 
supporting  surfaces  increase  in  area  while  the  intensity  of 
the  pressures  diminish  toward  the  rear,  but  the  power 
required  is  great,  and  there  is  probably  no  aviating  merit 
in  this  form.  Butler  and  Edwards  proposed  to  combine 
it  in  a  variety  of  ways,  superposing  the  sustaining  planes, 
or  placing  two  machines  side  by  side,  or  both,  and  bracing 
between  by  diagonal  ties.  The  form  here  shown  is  the 
simplest,  the  top  planes  being  set  at  a  slight  diedral  angle, 
in  order  to  procure  lateral  stability. 

The  motive  power  was  to  be  placed  in  a  car,  forward  of 
the  centre  of  figure,  and  capable  of  being  moved  forward 
and  back,  so  as  to  shift  the  center  of  gravity  to  corre- 
spond with  the  center  of  pressure  at  varying  angles  of 
flight.  The  power  was  to  consist  in  jets  of  steam  issuing 
against  the  air  in  the  rear  ;  but,  sus])ecting  that  this  would 
be  enormously  wasteful,  the  patentees  reserve  the  right 
of  using  screw  propellers,  driven  either  by  the  reaction  of 
jets  of  steam  issuing  from  curved  arms  (Hero's  ajolipile) 
or  by  an  ordinary  steam-engine,  in  which  case  the  steam 
was  to  be  exhausted  and  condensed  back  into  water,  in 
cells  formed  by  doubling  the  surfaces  of  the  planes  and 
thus  providing  hollow  spaces. 

We  now  come  to  a  celebrated  experiment,  which  at- 
tracted great  attention  at  the  time  ;  not  so  much  because 
of  the  results  obtained  with  the  entire  apparatus,  for  these 
were  unsatisfactory,  but  because  of  the  unprecedented 
lightness  of  the  steam-engine  in  proportion  to  its  esti- 
mated power. 

Mr.  Stringfello^v,  whose  experiments  in  connection 
with  Hcnson  s  machine  have  already  been  noticed,  was 
much  impressed  with  Mr.  Wcnhain  s  proposal  for  super- 
posing planes,  and  when  the  Aeronautical  Society  of  Great 
Britain  advertised  an  exhibition  and  offered  prizes,  he  con- 
structed and  entered  two  models  for  competition  in  1868. 

One  of  these  models  was  the  apparatus  shown  in  fig.  51, 
and  consisted  of  three  superposed  planes  and  of  a  tail, 
driven  by  a  screw  propeller  moved  by  a  steam-engine. 
The  aggregate  frontage  was  21  lineal  feet  and  the  sustain- 
ing area  ot  the  three  planes  was  28  sq.  ft.,  while  the  tail 
added  some  8  ft.  more,  thus  making  some  36  sq.  ft.  The 
weight,  including  the  aeroplane,  engine,  boiler,  fuel  and 
water,  was  under  12  lbs.,  thus  giving  a  proportion  of 
about  3  sq.  ft.  per  pound,  which  was  certainly  ample  for 
support.  The  engine  was  rated  at  one-third  of  a  horse- 
power, but  its  weight  is  not  staled. 

The  machine  ran  suspended  along  a  wire,  in  the  central 
transept  of  the  Crystal  Palace  in  London.  It  was  forced 
by  its  propellers  at  great  speed,  but  generally  failed  to 


lilt  itself  from  the  wire,  although  Mr.  Strint^fellow  said 
that  it  occasionally  did  so,  and  was  then  sustained  by  its 


Fig.  si.— string KELLOW-1868. 

superposed  planes  alone.  This  failure  to  rise  may  have 
been  due  to  the  tact,  stated  by  M.  Hureau  de  Villeneuve, 
that  the  axis  of  the  screw  was  parallel  with  the  sustaining 
planes,  so  that  there  was  no  angle  of  incidence,  but  a 
better  explanation  lies  in  the  fact  that  the  equilibrium 
was  so  imperfect  that  it  was  not  safe,  for  fear  ot  break- 
age, to  liberate  the  machine.  This,  however,  was  done 
in  the  basement  of  the  Crystal  Palace,  after  the  close  of 
the  public  exhibition,  a  canvas  being  held  to  break  the 
fall,  and  M.  Brearey,  an  eye-witness,  says  : 

When  freed,  it  descended  an  incline  with  apparent  lightness 
until  caught  in  the  canvas  ;  but  the  impression  conveyed  was 
that  had  there  been  sufficient  fall,  it  would  have  recovered 
itself.  ...  It  was  intended  at  the  last  to  set  this  model 
free  in  the  open  country,  when  the  requirements  of  the  Exhibi- 
tion were  satisfied,  but  it  was  found  that  the  engine,  which  had 
done  much  work,  required  repairs.  Many  months  afterward, 
in  the  presence  of  the  author  (M.  Brearey),  an  experiment  was 
tried  in  a  field  at  Chard,  by  means  of  a  wire  stretched  across 
it.  The  engine  was  fed  with  methylated  spirits,  and  during 
some  portion  of  its  tun  under  the  wire,  the  draft  occasioned 
thereby  invariably  extinguished  the  flames,  and  so  these  inter- 
esting trials  were  rendered  abortive. 

This  apparatus  (restored)  is  now  in  the  National  Museum 
of  the  Smithsonian  Institution  at  Washington,  where  it  is 
said  that  the  engine  cannot  now  develop  anything  like  the 
power  originally  claimed. 

The  remark  has  well  been  made  that  so  far  as  concerns 
the  motive  power,  this  apparatus  ought  to  have  flown. 
Its  weight  was  only  that  of  a  goose,  and  it  was  said  to 
have  one-third  of  a  horse-power.  This  may  have  been 
overestimated,  but  then  Mr.  Maxim  estimates  the  power 
of  a  goose  at  0.083  of  3-  horse-power,  and  so  there  is 
ample  margin. 

There  were  two  reasons  for  the  failure.  In  the  first 
place  the  sustaining  surfaces  were  at  least  three  times 
those  of  the  goose,  and  hence  the  "  drift,"  or  horizontal 
component  of  the  air  pressure,  would  be  much  greater  in 
the  aggregate,  so  that  the  discrepancy  in  power  is  not  as 
great  as  at  first  sight  appears  ;  and  in  the  second  place, 
and  more  important,  the  equilibrium  was  so  defective 
that  the  inventor  did  not  dare  liberate  his  model,  while 
freedom  of  action  is  the  first  condition  ot  successful  ex- 
periment in  flight.  He  had  done  belter  with  single  planes 
on  the  previous  occasion  which  has  l)een  mentioned,  but 
the  failure  with  superposed  planes  in  1868  does  not  neces- 
sarily condemn  them.  It  merely  indicates  that  the  sur- 
faces must  be  of  correct  shape  and  skilfully  arranged, 
and,  if  possible,  produce  automatic  stability.  If  the 
equilibrium  be  unstable,  like  that  of  the  bird,  it  is  well 
enough  to  have  more  power  than  the  goose,  but  it  is 
much  more  important  to  possess  its  skill. 

The  second  model  of  Mr.  Strini^ftllow  consisted  in  a 
steam-engine,  similar  to  that  applied  to  the  complete 
apparatus,  but  larger.  It  was  entered  in  the  catalogue 
thus  : 

Light  engine  and  machinery  for  aerial  purposes,  about  half 
horse-power,  cylinder  2  in.  diameter,  3  in.  stroke,  generating 
surface  of  boiler,  3i  ft.;  starts  at  100  lbs.  pressure  in  ihree 
minutes,  works  two  propellers  of  3  ft.  diameter,  about  300  revo 
lu'ions  per  minute.  With  3J  pints  of  water  and  10  oz  of 
liquid  fuel,  works  about  ten  minutes.  Weight  of  engine,  boiler, 
water,  and  fuel,  16J  lbs. 
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Subsequently  the  examining  jury  estimated  the  power 
at  one  full  horse-power,  the  weight  of  the  engine  anil 
boiler  alone  being  13  lbs,,  anil  it  awardcil  a  prizu  of  ^500 
to  Mr.  Strhti;/t-l/ow  for  "  the  lightest  engine  in  propor- 
tion to  its  power,  from  whatever  source  that  power  may 
be  ileriveii." 

With  this  prize  money  Mr,  Sln'ni^i'llow  erected  a 
building  over  70  ft.  long,  in  which  to  experiment  with  a 
view  of  ultimately  constructing  a  large  machine  to  carry 
a  person  to  guide  and  conduct  it,  his  experience  with 
models  having  evidently  impressed  him  with  the  necessity 
for  intelligent  control  of  any  aerial  a])paratus  not  possess- 
ing .lutomatic  stability  ;  but  he  was  already  69  years  of 
age,  his  sight  became  impaired,  and  he  died  in  1883, 
without  havmg  accomplished  any  advance  on  his  previous 
achievements. 

A  reference  is  made  by  M.  de  la  Landelle  in  "  Dans 
les  airs"  to  an  "  Essay  upon  the  Theory  of  I'light,"  pub- 
lished in  1869  at  Copenhagen  by  I'rofessor  Krarup-Han- 
sen,  giving  an  account  of  an  apparatus  carrying  a  man 
who,  by  means  of  pedals,  put  into  action  horizontal  wings 
whose  action  imparted  motion  to  the  machine,  but  the 
account  is  too  scanty  to  determine  whether  this  refers  to 
beating  wings  or  to  an  aeroplane. 

Almost  the  same  may  be  said  concerning  a  large  artifi- 
cial bird,  wliose  wings  covered  with  feathers  were  more 
than  32  ft,  across,  constructed  in  1845  by  M.  Ducliesnay 
and  exhibited  in  I'aris,  but  which  does  not  seem  to  have 
been  trieti  in  the  open  air.  .Somewhat  more  definite  is 
the  account  given  of  some  experiments  by  iM,  Marc  Scgidn, 
the  celebrated  French  civil  engineer,  who  in  1846  tried 
two  series  of  experiments,  one  with  lifting  screws,  and 
the  other  with  an  appiratus  weighing  150  lbs.,  with  a  pair 
of  canvas  wings  measuring  65  sq.  ft.  m  area,  from  which 
he  drew  rather  discouraging  conclusions.  He,  however, 
trieil  another  series  of  experiments  in  1849,  ^''^  an  ap- 
paratus weighing  35  lbs,  and  worked  by  a  man,  the  total 
weight,  including  ballast  and  operator  being  232  lbs. 
This  actually  left  the  ground,  and  raised  up  some  6  to 
8  in.,  but  the  effort  required  was  evidently  so  violent  as 
not  to  warrant  further  experimenting  with  man-power, 

(to    be   CONTINUEIl,) 


THE  TRANSITION  CURVE, 


By  W.  h.  Echols. 


I.  A  CAR  of  weight  /('and  velocity  K  miles  per  hour, 
in  passing  from  the  tangent  to  a  circular  curve  of  radius, 
R,  has  its  direction  suddenly  changed  by  the  impulse 
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causing,  as  the  car  enters  the  curve,  a  corresponding 
shock,  which  is  not  experienced  while  the  car  is  on  the 
curve,  but  is  repeated  as  it  leaves  the  curve  for  the  ter- 
minal tangent. 

In  order  to  avoid  this  shock  the  deviating  force  must  be 
applied  gradually  ;  and  since  it  is  not  practicable  to  lower 


PC 

X 

c 

^ 

f.<,l. 

*  -  - 

jt_ 

^^co. 

the  velocity,  we  regulate  the  deviating  force  by  changing 
the  radius.     Thus,  if  we  make  the  ratlius  change  uniform 
ly  (per  length  of  curve  1  from  x  to  A",  then   the  deviating 
force  changes  gradually  from  zero  up  to  its  full  value  as 
the  car  enters  the  circular  curve. 

2.   If  the  track  remain  level  transversely  on  curves,  the 
deviating  force  is  caused  by  the  grinding  or  bearing  of  the 


wheel  llangc  against  the  outer  rail.  In  order  to  remove 
the  tendency  of  the  llange  lo  climb  the  rail  and  the  train 
therefore  to  leave  the  track,  the  road-bed  must  be  given 
an  inclination  transversely  such  that  the  resultant  of  the 
reaction  of  the  deviating  force  and  the  vertical  weight  of 
the  car  is  perpendicular  to  the  road-bed.  The  car  will 
then  have  no  tendency  to  leave  the  track. 

In  order  to  determine  this  inclination,  say  fl,  let  /■"  be  the 
horizontal  reaction  of  the  dcviatmg  force,  and  let  //'be 
the  weight  of  the  car.  Then,  in  order  that  there  may  be 
no  tendency  to  slide  up  the  plane  due  to  centrifugal  force, 
or  to  slide  down  the  plane  tlue  to  gravity,  we  must  have 
the  components  of  these  two  forces  parallel  to  the  inclined 
plane  equal.     Hence 


or, 


/■'ci).r.  II  =  IV  silt.  0. 


fan.  II  =  Fl  IV. 


Since  /"is  small  compared  with  //',  the  angle  (/ is  also 
small,  and  therefore  nearly  enough  equal  to  its  tangent, 
sine,  or  circular  measure. 

.-.  /ail.  n  =  H/G  =  F/\V. 

Where  //is  the  super-elevation  of  the  outer  rail,  and  G  is 
the  gauge  of  the  track, 

.  ■ .  H  —  i—  =  0,000055  y  D, 

D  being  the  degree  of  curve  at  any  point. 

With  the  increasing  tendency  to  fast  time,  the  super- 
elevation should  be  designed  with  reference  to  a  velocity 
of  30  miles  per  hour,  which  gives  for  //  at  any  point  of  a 
curve  where  the  degree  is  D,  i  tenth  per  degree  of  curve, 
or. 

The  super-elevation  should  begin  with  zero  at  the  P  C 
and  increase  uniformly  up  to  its  full  value  at  the  begin- 
ning of  the  circular  curve  D. 

It  .V  be  the  length  of  the  transition  in  feet,  then  we  have 
for  the  grade  of  the  outer  rail  relative  to  that  of  the  inner 
rail 

g  =  H/S. 

It  is  the  maximum  admissible  value  of  ^  that  regulates  the 
length  of  the  transition  curve.  Let  us  suppose  that_g-  is 
this  maximum  value. 

3.   Design  of  the  transition. 

I^et  D  be  the  degree  of  the  main  curve,  beginning  at 
P  CD,  radius  R. 

Let  s  be  the  distance  in  feet  and  /  in  chains  of  a  point 
A,  on  the  curve  from  P  6"  measured  along  the  curve. 

Let  0„  be  the  angle  in  degrees  between  the  long  chord  c 
and  the  initial  tangent. 

Let  V'o  be  the  angle  which  the  tangent  at  A  makes  with 
the  initial  tangent. 

Let  i/v  be  the  angle  between  the  chord  c  and  the  tangent 
at  A. 

Let  i!  and  p  be  the  degree  and  the  radius  of  the  transition 
at  ./,  and  let  /?i  be  the  radius  of  a  one  degree  curve. 

Let  the  capital  letters  o,  'I',  t,  .V,  L,  etc.,  have  like  mean- 
ing for  the  terminal  point  /'  CD  of  the  transition. 

Let/  be  the  offset  in  feet  from  the  initial  tangent  to  A, 
at  a  distance  x  feet  from  /'  C  along  the  tangent. 

Let  /)'  be  the  point  of  contact  of  a  tangent  parallel  to  the 
initial  tangent  touching  the  main  curve  produced  back- 
ward. 

Let  /  be  the  offset  of  B  from  the  initial  tangent  at  a  dis- 
tance '/  from  P  C  along  the  tangent. 

The  fundamental  property  of  the  transition  is 

(!  =  —  =  ms. 


where  in  is  a  constant  which  must  be  determined  to  suit 
the  practical  conditions  of  the  problem,  dependent  on  ^, 
since  f  2, 

m  =  20  g. 
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We  have, 

Or  in  degrees 
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dy  =  ds  sin.  0  ■. 
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the  error  being  only, 
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dx  =  ds  cos.  ij,  =  ds  {i  —  i  if). 
.  •  .  X  =  s. 


the  error 
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ly. 
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10 

"-S" 

~R 
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Also, 

/an. 

(I  = 

H 

= 

I 

X 

= 

ms- 
6^, 

And, 

i/i„  =  ^»„  —  fl„  =  2  ft,. 

The  tangent  distance  for  locating  /'  C  is 

r=  (/?  +  /)/««.  i/+  i5. 

/being  the  angle  between  initial  and  terminal  tangents. 
For,  see  Fig.  i, 

„  ,        J?,    ms^        ,    „ 
ms  2  A', 
And 

7/  =  t(-,2  A. 
Therefore,* 

/  =  i  K 

The  external  of  the  curve  with  the  transition  is  longer 
than  that  of  the  simple  curve  without  the  transition  by  an 
amount, 

p  sec.  \  I. 

The  length  of  the  main  curve  of  D  degree,  is  in  chains, 

ID-L. 
The  length  of  the  whole  curve  from  P  C Xo  P  /'being 

ID  +  L. 

4.  Applications. 

We  distinguish  between  first-class  roads  in  good  coun- 
try whose  maximum  curvature  is  about  8°,  and  whose 
maximum  grade  does  not  exceed  1.5  per  station,  and  those 
roads  in  bad  country  whose  maximum  curvature  may  be 
16°  or  over,  and  maximum  grade  3  per  cent. 

In  the  first  case,  the  value  g,  the  maximum  admissible 
grade  of  the  outer  rail  over  that  of  the  inner  rail  should 
not  exceed  0.2  per  station.  And  in  case  of  the  latter,  _if 
should  not  exceed  0.3. 

5.  The  following  is  the  design  for  roads  of  maximum 
curvature,  of  say  8°  : 

g=  T5  5?.  Ihen  m  =  ^s- 


Therefore 


y  =  iP,  fo  =  2  0„,  " 

/■=[/?+  (^%Df]/,in.  i/+  i  S. 


1  Thh  is  the  transition  curve  suggested  by  me  in  the  publication  of  the 
Missouri  School  of  Minus.  June,  1890.  And  developed  by  I'rofessnr  H.  H.  Tal- 
bot in  the  University  of  Illinois,  'JW/t//i>^r(t//i,  1891. 


To  run  in  a  Z>  degree  curve,  measure  off  /"and  locate 
P  C,  set  up  there  and  run  the  transition  curve  in  with  the 
deflections  (/,  =  i  T.  To  recover  the  tangent  at  any  point, 
deflect  from  the  chord  the  angle  2  (*„.  Of  course  the  curve 
may  be  put  in  with  the  offset  y  =  I  P,  and  x  =  s,  if  pre- 
ferred. 

To  run  the  transition  in  backward — that  is,  from  PCD 
to  P  C — as  is  required  at  the  end  of  the  main  curve.  De- 
flect from  the  tangent  at  /'  CZ)  the  angle 

w,,'  =  L'  -i  (,L-l)  (2L-  I'), 

in  order  to  set  a  point  at  a  distance,  I' ,  chains  from  P  CD. 
Easily  proved  by  considering  the  triangle  with  vertices  at 
/'  C,  .1,  and  /'  CD,  remembering  that  the  angles  are  small 
and  therefore  proportional  to  their  sines. 

6.  If  the  maximum  curvature  be  16°,  we  may  put 

g  =  ^\<fo,  .■ .  m  =  T^(j. 

The  formulae  for  doing  the  work  are  as  before, 

ft,  =  /■-,  X  ^s,  L  =  \  D, 

V'o  =  -2.  P,       y  =  \  P, 
T={R  ^■i(^^Dy\tan.\  I  +kS. 
ft,'  =  2  U  -  (L-  I')  {2  L-  /'). 

7.  It  does  not  seem  possible  to  get  simpler  formulas.  In 
no  case,  for  the  maximum  curves,  will  these  formulas  give 
an  error  of  as  much  as  one  half  of  one-tenth  of  a  foot,  or 
one-half  of  one  minute  of  angle. 


CROSSINGS  OF  GREAT  RIVERS. 


A   CONTRIBUTION    TO    RAILROAD    LOCATION. 


By  a.  Zdziarski,   C.E. 


(Copyright,  1892,  by  M.  N.  Forney.) 


iCantrnued  /rom  pag*  404.) 


WATER-LEVELS. 

Besides  the  observations  of  water-level,  made  during  the 
time  of  survey  and  location,  it  is  necessary  to  collect  the 
observations  made  at  the  neighboring  water-gauge  stations 
(if  any  have  been  established),  and  to  get  from  the  country 
people  information  as  to  the  height  of  the  highest  floods 
and  the  levels  of  the  ice  running  in  spring  and  autumn. 
Sometimes  it  is  possible  to  find  on  the  shore  the  marks  or 
traces  of  the  highest  level  and  of  the  ice  running. 


The   information   concerning   the   limits  of  spring  and 
autumn  ice  running,  and  of  the  thickness  and  force  of  the 
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ice  and  the  character  of  its  running--as  in  large  cakes  or 
broken  up— are  especially  important,  being  necessary  (or 
llie  proper  design  of  the  ice-breakers  of  the  piers. 

For  the  result  there  should  be  given  the  heights  of  the 
following  levels  : 

1.  The  lowest  (in  summer  or  autumn). 

2.  The  highest  (in  spring). 

3.  The  lowest  level  of  the  autumn  ice. 

4.  The  highest  level  of  the  spring  ice  breaking  up  and 
running  out. 

It  is  also  necessary  to  get  information  concerning  the 
usual  time  of  freezing  and  of  breaking  up  of  the  ice,  and 
the  duration  of  the  spring  and  autumn  ice  running. 

NAVIGATION  AND  VESSELS. 
As  the  designed  bridge  should  not  hinder  the  existing 
navigation,  information  concerning  the  character  of  it, 
and  espeiially  informalion  on  the  dimensions  ol  vessels, 
theirdrafi  anil  height  of  superstructure  —cabins,  chimneys, 
etc. — should  be  collected  with  great  accuracy. 

RECAPITULATION   OF   DATA. 
The  investigation  ol  a  river  crossing  is  complete  when 
the  following  dala  have  been  obtained  : 

1.  The  value  of  the  maximum  discharge  of  river  near  the 
site  of  the  proposed  bridge,  and  the  value  of  the  cor- 
responding mean  velocity  (being  equal  to  the  maximum 
velocity  on  ihi;  bottom). 

2.  The  topographic  plan  of  the  portion  of  the  river  near 
the  site  of  the  bridge,  with  the  lines  of  equal  depth,  the 
horizontals  of  shores,  and  the  directions  of  currents. 

3.  The  transverse  profile  of  the  river  along  the  line  of 
the  bridge,  with  evidence  of  the  kind  of  ground  to  the 
necessary  depth — that  is,  to  solid  ground,  or  even  to  75  or 
100  ft.  below  the  low-water  level. 

4.  Informalion  about  the  different  water-levels — viz., 
low,  high,  and  that  of  the  spring  and  autumn  ice,  and  in- 
formation about  the  dimensions  of  the  ice. 

5.  Information  about  the  navigation  and  the  dimensions 
of  vessels. 

GENERAL   DESIGN   OF  THE   BRIDGE. 

All  the  above  enumerated  data  are  quite  sufficient  (or 
the  general  design  of  the  bridge  ;  for,  having  them,  it  is 
possible  to  determine  the  chief  elements  of  the  design,  or 
to  state  the  chief  conditions  of  the  design  for  the  bridge 
— viz.  : 

1.  The  minimum  clear  opening. 

2.  The  depth  of  foundations  of  abulmenls  and  piers. 

3.  The  elevation  ol  the  superstructure  above  the  water- 
level 

4.  The  most  economical  and  convenient  distribution  of 
spans  and  piers. 

DETERMINATION    OF  CLEAR   OPENING. 

From  the  given  maximum  discharge  of  the  river,  the 
total  clear  opening  of  the  bridge  can  be  determined  in  two 
suppositions  :  i.  That  washing  out  or  scouring  of  the  bed 
is  }iot  allowed  ;  and,  2.  Allowing  this  washing  out  of  the 
river-bed  to  any  fixed  depth. 

(.  I'he  ivas/iing  out  of  bed  not  considered. — If  we  call, 
(or  the  highest  water-level, 

Q  =  the  maximum  discharge, 
w  =  the  corresponding  area  of  cross-section,  and 
V  =  ihe  mean  velocity  of  the  water, 

then,  as  above  stated,  we  have 

Q  =  IV  V. 

After  the  construction  of  a  bridge,  the  area  of  cross-sec- 
tion and  the  mean  velocity  may  be  different  ;  and  we 
may  call  them  ti',  and  7'  . 

The  value  of  nr,  is  determined  in  the  following  manner  : 
Take  the  transverse  profile  of  the  river  at  the  site  of  the 
bridge,  and  draw  on  it  the  elevation  of  the  bridge  as  de- 
signed ;  then  from  the  area  of  the  cross-section  m — the 
area  delineated  by  the  line  of  highest  water-level  and  the 
wetted  perimeter  of  the  bed  — subtract  the  area  of  the  im- 
mersed porlions  of  piers,  abutments  and  rip-raps.  The 
difference  will  approximately  give  the  value  of  if... 

The  quantities  71.'..  and  v..  should  satisfy  the  equation 


O       =       ft      W.,     V..y 

where  //  is  the  coelTicient  of  contraction,  depending  upon 
the  form  of  piers  in  the  plan  : 

For  (piadrangular  form,  /;  =  o  85 
"  Semicircular  "  //  =  0.90 
"    acute  angle         "      //  =  0.95 

From  the  equation  2  =  /'  '".. ""..  we  deduce 

O 
v„  =  — ^  , 

and  as  /;  <  i  and  70.,  <  iv,  therefore  we  always  have 
T/,  >  V.  This  increase  of  the  mean  velocity  is  accom- 
panied by  an  increase  of  the  surface  velocity  and  the 
bottom  velocity.  The  former  of  them,  when  loo  great, 
may  hinder  the  navigation  ;  Ihe  latter,  when  beyond  a 
certain  limit,  may  wash  out  the  subsoil  and  injure  the 
foundations. 

As  the  mean  velocity  of  the  given  cross-section  is  equal 
to  the  average  velocity  ol  a  certain  vertical,  therefore  with 
a  sufficient  approximation  it  can  be  assumed  that  the  sur- 
face velocity  and  bottom  velocity  in  that  vertical  will  be 
equal  to  the  mean  surface  velocity  and  the  mean  bottom 
velocity  of  the  whole  cross-section  (see  fig.  7).  Conse- 
quently these  quantities  are  given  by  the  series  of  prelimi- 
nary observations. 

In  order  to  get  the  maximum  surface  velocity  v.  and  the 
maximum  bottom  velocity  v,,  we  take  from  observations 
the  maximum  average  velocity  in  a  vertical  (the  average 
velocity  in  the  vertical  of  maximum  velocities),  and  from 
that  maximum  average  velocity,  which  we  call  7/,„,,,  we 
calculate  the  required  velocities  v.  and  ^',,  by  means  of  the 
well-known  formulas  of  VVeissbach,  Lohmeyer  and  Eytel- 
wein. 

According  to  Weissbach's  formula,  the  maximum  sur- 
face velocity, 

—       ^0       _    ^'.. 
'""■'"'  ~  (0.9 1 5)'  ~  ^" 

and  the  maximum  bottom  velocity 

„„„x/,,  =  o  83  „.,v,  =  v„. 

According  to  Lohmeyer's  formula  (in  meters), 

,n„i'b  =  (0.8617  —  0.469  k)  „..7/„, 

where  k  is  the  value  of  the  rise  of  water  caused  by  the 
bridge. 

According  to  Eytelwein's  formula  (in  feet), 

■„.i^'^'h    =    ,„.,^'n    (I—    0.0075    ^)- 

The  value  of  the  maximum  bottom  velocity  „..s\  may  be 
calculated  by  means  of  all  these  three  formulas,  and  taken 
at  the  average  of  the  results. 

This  calculation  is  satisfactorily  exact  when  the  value  of 
Ihe  rise  of  water  (/•)  is  insignificant,  which  is  generally  the 
case,  the  value  of  /:  in  ordinary  conditions  being  not  mo^e 
than  a  few  inches.  On  the  contrary,  when  the  value  of  k 
IS  of  some  importance,  the  bottom  velocity  should  be  in- 
creased by  the  quantity  depending  upon  the  head  of  the 
layer  of  water  of  thickness  =  k,  and  this  increment  of 
velocity  will  be  expressed  by  the  formula 

^b'  —  \'  2  g  k  +  7%'. 

Having  thus  calculated  the  maximum  bottom  velocity,  it 
is  necessary  to  compare  it  with  the  velocity  at  which  the 
washing  out  or  scouring  of  the  bottom  soil  begins. 

The  velocities  at  which  the  washing  out  of  different 
kinds  of  ground  begins  are  shown  in  the  following  old  and 
well-known  table  : 

De^c^iplion  of  ground.  Velocity  in  feel. 

Loam i 

Clay    I 

Clay  with  sand 2 

Gravel 4 

Coarse  gravel  (hard  pan)   5 

Pudding,  or  conglomerates 7 

Stratified  rocks q 

Solid  rocks 14 
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The  figures  given  in  this  table  should  be  considered  as 
too  small,  for  the  observations  of  velocities  in  existing 
bridges  have  shown  that  a  bottom  velocity  of  5  to  6  ft. 
does  not  wash  sandy  beds,  especially  when  such  velocities 
do  not  last  a  long  time. 

Instead  of  using  the  above  table,  the  maximum  value  of 
the  bottom  velocity,  which  can  be  allowed  in  every  special 
case,  can  be  determined  by  the  following  method  :  Take, 
from  the  observations,  the  maximum  bottom  velocity  in  the 
uncontracted  main  channel,  and  at  its  deepest  point  ;  it  is 
obvious  that  this  velocity  does  }iot  wash  out  or  scour  the 
bed,  and,  therefore,  it  can  be  taken  as  the  maximum  bot- 
tom velocity  to  be  allowed  in  the  contracted  channel  ;  the 
more  so  that  here  the  distribution  of  velocities  along  the 
cross-section  is  more  regular  than  in  the  uncontracted 
channel. 

If  the  value  of  maximum  bottom  velocity  („,,^?/|.).  calculat- 
ed by  the  formulas  given  above,  is  found  greater  than  the 
maximum  bottom  velocity  allowed  from  table  or  observa- 
tion, then  it  is  necessary  either  to  increase  the  area  of  the 
contracted  cross-section,  or  in  some  way  to  protect  the 
bottom.  The  increase  of  the  area  of  cross-section  can  lie 
made  either  by  enlarging  the  clear  opening,  or,  when  the 
required  increase  is  small,  liy  cutting  out  the  bottom  and 
giving  it  a  regular  form. 

Having  so  arranged  that  the  bottom  velocity  will  not 
wash  out  the  bottom,  it  remains  to  prove  whether  the  sur- 
face velocity  will  not  hinder  the  navigation.  This  velocity 
should  not  exceed  certain  limits,  depending  upon  the  na- 
ture and  character  of  navigation.  According  to  Debauve, 
the  upward  navigation  is  difficult  when  the  surface  velocity 
is  3J  ft.  per  second,  and  the  downward  navigation  when 
the  surface  velocity  is  5^  ft.  per  second. 

It  remains  to  calculate  the  value  o(  the  rise  of  water  oc- 
casioned by  the  bridge.  I'^or  that  purpose,  we  take  three 
cross-sections  of  the  river — above  the  bridge,  on  it,  and 
below  it — and  we  call  by 

7t''  the  area  of  cross-seclion  above  the  bridge, 
w„    "       "  "  under  the  bridge, 

w     "       "  "  below  the  bridge, 

and  by  7/',  7',,  and  ?'  (he  corresponding  mean  velocities. 

Assuming  that  the  form  of  cross-section  in  these  three 
profiles  is  the  same,  and  calling  the  width  of  the  river  Z, 
and  the  rise  of  water  /:,  we  have 


7v'  =  w.,  +  L  k. 


And  as 


k  =  t 


:--v^ 


and 

(W   -F  L  k)  v'  =  /;  IV „  7/ J,  =  IV  V ^ 

therefore 


and  finally 


W  V  ,  W  V 

v„  = ,     7/'= --' 

/<  w„  Wo  +  L  k 


We  see  that  the  value  of  k  enters  into  the  second  mem- 
ber of  this  equation,  and  therefore  it  should  be  calculated 
by  consecutive  approximations,  beginning  from  /?•  =  i  or 
2  in. 

II.  —  The  washing  out  or  scouring  of  bed  being  consid- 
ered.— Suppose  that  the  washing  out  of  bed  or  scouring  is 
allowed  to  a  certain  depth  defined  by  the  following  condi- 
tions : 

1.  Thickness  of  earth  layer  above  the  base  of  foundation, 
which  is  necessary  for  the  stability  of  abutment  or  pier. 

2.  Depth  of  the  river. 

3.  Greatest  possible  depth  of  sinking  the  foundation 
with  given  means  and  in  the  given  circumstances. 

If  we  call  these  quantities  /;,  //'  and  H,  then,  in  fig.  8, 
the  depth  of  the  layer  which  can  be  allowed  to  be  washed 
out  is  given  by  the  formula 

a  =  H  -  {h  +  h). 


Having  so  determined    the  greatest  allowed   depth  of 
washing  out,  a,  we  shall  assume  some  value  of  clear  open- 


F.Q.8. 


A' 


■-^--v.v~-v^V-'~V^ 


H(du.ra.\    fiofTo^v 


.'-'|".\v^vV'.V^\v^<^<:ss\\\'s'i 


T 


ing,  say  /,  and  verify  its  sufficiency  by  computing  the 
washing  out  corresponding  to  that  clear  opening,  /. 

We  can  here  distinguish  two  cases  :  i.  When  the  width 
of  flood  is  not  great  and  the  velocities  are  not  very  differ- 
ent ;  and,  2.  When  the  width  of  flood  is  very  great  (10  or 
more  times  more  than  the  normal  width  ol  river)  and  the 
velocities  in  them  are  very  different.  In  the  first  case, 
the  discharge  is  given  by  the  formula 

Q  =  7^  7/  =  Z  r  7', 

where  L  is  the  width  of  the  river  before  the  construction 
of  bridge,  r  the  mean  dtpth.  and  v  the  mean  velocity  of 
water.  After  the  contraction  of  cross-section  of  channel 
by  the  bridge,  we  get 


O  = 


II  7f  o  7/, 


=  U  I  I 


where  /  is  the  assumed  value  of  clear  opening  or  waterway, 
/•  =  the  same  mean  depth,  and  v«  the  mean  velocity  ot 
the  contracted  channel,  and  //  the  co-efficient  of  contrac- 
tion (o  85  —  0.90  —  o  95). 

As/i  <  i.i  <  Ly  therefore  7/,,  >  v.  Supposing  that  the 
ground  of  the  bed  does  not  resist  this  increased  velocity 
and  will  be  washed  out,  the  deplh  and  the  mean  depth 
will  increase,  and  consequently  the  mean  velocity  7/,,  will 
diminish  till  the  corresponding  bottom  velocity  becomes 
equal  to  its  previous  value,  and  then 

Q^wv  =  /ilr'v, 

where  r'  is  the  mean  depth  after  the  washing  out  has  fin- 
ished. 

As  /I  <  I,  therefore  I  r'  >  L  r  s  and  if  before-the  wash- 
ing out  the  values  of  the  mean  and  greatest  depths  were  r 
and  r„,  =  n  r,  then,  assuming  the  same  ratio  after  the 
washing  out,  we  will  have 

r' „  =  a  r', 

and  the  greatest  washing  out  corresponding  to  the  as- 
sumed clear  span  /  will  be 


If  this  quantity  {d,„)  is  less  than  the  above-defined  limit 
of  permissible  washing  out  a,  then  the  assumed  clear  open- 
ing /  is  available  ;  in  the  contrary  case,  the  value  of  the 
clear  opening  /  should  be  increased  till  it  satisfies  the  con- 
dition d„,  <  a. 

In  the  second  case,  when  the  width  of  flood  is  very  great, 
and  even  when  the  river  consists  of  two  or  more  sepa- 
rated channels,  with  different  velocities,  then  it  is  quite 
correct  to  suppose  that  the  washing  out  of  the  bed  will  stop  . 
when  the  mean  bottom  velocity  of  the  whole  contracted 
cross-section  becomes  equal  to  the  corresponding  velocity 
of  the  main  channel. 

Dividing  the  cross-section  of  the  flood  into  three  chan- 
nels— left,  mean,  and  right— marked  by  indices  i,  2,  anil  3, 
as  in  fig.  9,  we  have 

2  =  7C/i   7/1    ■{-  Wi  Vi    -t-   W^  Vi. 
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After  the  construction  of  the  bridge,  and  the  washing 
out  of  the  bed  caused  by  it,  the  mean  velocity  will  be  j/j, 
and  we  will  have 

Q  =  u  iu  v-i  .  • .  the  area  of  cross-section  lu'  =  — i^. 

If,  as  above,  we  design  the  clear  span  of  the  bridge  by 
/,  the  mean  velocity  after  the  washing  out  by  r  ,  then 


w'  =  /  r' 


and 


If  r  and  /„,  are  tlie   mean  and  maximum  depths  before  the 


washing  out,  and   ;-,„  =  a  r,  then   it  is  very  probable   that 
after  the  washing  out  the  greatest  depth  ;'  will  be 

r  ,„  ^  a  r 

and  the  value  of  the  washing  out 

r',„  —  /-,„  =  d. 

The  availability  of  /  is  defined  by  the  condition  that  d  be 
less  than  a. 

If  weak  or  soft  ground  extends  to  a  depth  greater  than 
(I— a  limit  conventionally  fixed  by  the  stability  of  the  foun- 
dation— then  the  washing  out  will  last  till  that  moment 
when  the  velocity  becomes  equal  to  th%  original  velocity  ; 
but  when  at  a  certain  depth  less  than  d  and  less  than  a 
there  is  stronger  ground,  then  the  washing  out  will  not 
reach  the  depth  d  j  the  velocity  under  the  bridge  will  be 
greater  than  that  below  it,  and  a  rise  of  water  will  occur. 


10. 


>vt- 


-Ij'/'- ,-y-^-'^-.:-'-  \-\  rV-^ 


-.  -^-..v  ~"-i.,-  V-  .'7-.,--,  ..- r 


<- 1 . . 

■  ,  tCL.' 


r^ 


The  value  of  this  rise  k  can  be  so  computed  from  the  real 
washing  out,  d ,  fig.  10. 

Let  m  n  be  the  river  bottom,  p  q  the  limit  of  soft  ground, 
i^  the  limit  of  washing  out,  in  the  supposition  of  uniform 
soft  or  easily  scoured  ground.  In  the  beginning  the 
ground  will  be  washed  out  to  the  depth  d' j  it  at  that  mo- 
ment the  bottom  velocity  be  greater  than  the  limiting 
velocity  of  the  lower  layer,  that  layer  will  be  washed  out 
to  a  certain  depth,  d" ,  when  the  bottom  velocity  becomes 
equal  to  that  limiting  scouring  for  that  stronger  ground. 
This  quantity  can  be  computed  by  consecutive  approxima- 
tions. 

If  to  the  depth  d"  correspond  the  cross-section  w"  and 
the  mean  velocity  %>" ,  then  the  rise  of  water  is  given  by 
the  formula 


where 


k  =         iv" '  -  •z/') 
2.?  ' 

2g  =  64.4  ft. 
(to  be  continued.) 

-^ 

THE  UNITED  STATES  NAVY. 


The  first  Whitehead  auto-mobile  torpedo  ever  fired 
from  the  gun  of  an  American  war  vessel  in  this  country 
was  shot  from  one  of  the  three  i8-in.  torpedo-tubes  of  the 
torpedo-boat  Cushing,  at  Peconic  Bay,  September  i.  Two 
others  were  equally  successful,  and  the  guns  worked  to 
the  satisfaction  of  the  Torpedo  Board.  The  torpedoes 
were  11  ft.  8  in.  long  and  18  in.  in  diameter.  They  were 
made  of  steel  is  in.  thick  at  the  forward  end,  and  with  a 
compressed  air  chamber  having  a  capacity  of  7  cub.  ft.  of 
air  at  a  pressure  of  1,350  lbs.  to  the  square  inch.  It  being 
desired  to  test  the  guns  and  not  the  torpedoes,  the  latter 
carried  no  gun-cotton  and  their  propellers  were  not  used. 


The  next  ship  to  be  launched  for  the  Navy  is  the  Cin- 
cinnati at  the  New  York  Navy  Yard,  which  is  nearly 
ready.  She  is  one  of  the  3.000-ton  cruisers,  and  is  a  sister 
ship  to  the  Raleit^h,  built  at  the  Norfolk  Yard,  which  was 
described  and  illustrated  in  the  Journal  for  May  last. 

The  plans  for  the  new  armored  cruiser  and  battle-ship 
are  not  yet  quite  complete  in  the  Navy  Department,  but  it 
is  expected  that  they  will  be  ready  about  November  i,  so 
that  bids  can  be  received  by  the  close  of  the  year.  The 
general  plan  of  both  has  been  decided  on. 

The  battle-ship  will  be  tor  the  present  designated  as 
No.  4  ;  she  will  have  about  1,000  tons  more  displacement 
than  the  three  now  under  construction.  The  general 
dimensions  will  be  :  Length,  360  ft.  ;  beam,  72  ft.  ;  draft, 
24  ft.  ;  displacement,  11,250  tons  ;  engines,  11,000  H.P.  ; 
speed,  i6,'i  knots.  The  armament  is  not  fully  decided  on, 
but  will  probably  include  four  12-in.  guns,  several  8-in. 
guns  and  a  number  of  4-in.  or  5-in.  rapid-fire  guns. 

The  armored  cruiser,  which  is  to  be  named  Brooklyn, 
will  be  the  same  type  of  ship  as  the  Xeiv  York,  but  some- 
what longer  and  ot  1,000  tons  greater  displacement.  Her 
general  dimensions  will  be  :  Length,  400  ft.  ;  beam,  64 
ft.;  draft,  23  ft.;  displacement,  9,150  tons;  engines, 
16,000  H.P.  ;  speed,  20  knots.  The  armament  will  proba- 
bly include  eight  8-in.  guns,  twelve  5-in.  rapid-fire  guns, 
a  number  of  smaller  rapid-fire  and  machine  guns  and  five 
torpedo-tubes.  She  wUI,  like  the  New  York,  have  four 
engines,  two  for  each  screw,  and  will  have  a  capacity  for 
a  large  coal  supply. 


NOTES. 


It  is  worthy  of  note  that  the  Greenland  expedition  of 
Civil  Engmeer  Robert  E.  Peary,  U.  S.  N.,  has  returned  in 
safety,  alter  reaching  the  point  furthest  north  to  which  a 
civilized  man  has  ever  penetrated,  latitude  8i°  37'.  Many 
facts  in  relation  to  the  geography  of  Greenland  and  the 
northern  ice-belt  were  ascertained.  Mr.  Peary's  original 
programme  was  fully  earned  out,  and  the  only  casualty 
was  the  loss  of  one  man,  whose  death  seems  to  have  been 
due  chiefly  to  his  own  recklessness. 


On  September  i  there  were,  according  to  the  American 
Manufacturer' s  tables,  240  furnaces  in  blast,  having  a 
capacity  of  156,584  tons  of  pig  iron  weekly.  This  is  a  re- 
duction during  August  of  two  furnaces  in  number,  and  of 
1,997  tons  in  the  weekly  output.  As  compared  with  Sep- 
tember, 1891,  the  capacity  of  the  furnaces  in  blast  shows 
a  decrease  of  18,312  tons,  or  about  10^  per  cent.  A  fur- 
ther decrease  in  production  hardly  seems  probable,  as  a 
material  reduction  in  stocks  of  pig  iron  on  hand  is  re- 
ported. 

The  Ordnance  Department  of  the  Army  has  recently 
awarded  contracts  to  the  Bethlehrm  Iron  Company  for  12 
sets  of  forgings  for  lo-in.  guns  ;  nine  sets  for  12-in.  guns 
and   seven   for   12-in.  steel  mortars.     The   Midvale  Steel 
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Company  received  contracts  for  ten  sets  of  forgings  for 
8-in.  guns  ;  ten  for  7-in.  siege  liowitzers  ;  ten  for  5-in. 
siege-train  guns  and  25  sets  for  3.2-in.  field  guns.  The 
contract  for  steel  armor-piercing  projectiles  has  not  been 

awarded. 

« 

STRONG'S   VERTICAL    TRIPLE-EXPANSION 
ENGINE. 


The  engine  shown  in  the  accompanj'ing  illustrations 
has  been  designed  to  meet  the  demand  for  a  compact  ma- 
chine suitable  for  electric  dynamo  driving,  and  for  other 
purposes  where  it  is  desirable  to  economize  space,  to  secure 
economy  in  fuel,  and 
to  utilize  the  higher 
ranges  of  expansion, 
either  as  a  condens- 
ing or  non-condens- 
ing engine.  There 
aremanyplaces 
where  it  is  not  prac- 
ticable to  use  a  con- 
denser on  account  of 
the  scarcity  of  con- 
densing water,  and 
as  it  is  possible  to 
secure  about  the 
same  economy  with 
very  high  steam  press- 
ure without  conden- 
sation, this  engine 
has  been  designed  to 
fulfil  that  end.  An 
effort  has  been  made 
to  put  a  triple-expan- 
sion engine  into  the 
simplest  and  most 
compact  form,  and  at 
the  same  time  to  meet 
all  the  requirements 
that  are  considered 
necessary  for  general 
efficiency  and  econ- 
omy. Fig.  I  is  a 
perspective  view  of  an 
engine  of  this  class  ; 
figs.  2  and  3  are  front 
and  side  views,  show- 
ing the  construction. 

A  peculiarity  of  the 
design  is  that  the  en- 
gine is  self-contained 
and  balanced.  The 
reciprocating  parts  of 
the  two  sides  have 
simultaneous  oppo- 
site movements,  the 
cranks  being  180° 
apart,  and  thus  in  a 
manner  balancing 
each  other.  In  con- 
sequence of  this,  and 
of  the  fact  that  each 
side  is  independently 
balanced  by  a  coun- 
terweight  on  the 
crank,  less  founda- 
tion is  required,  and 
more  quiet  running 
produced  than  would 
otherwise  be  the  case. 

This  is  very  important  in  buildings  where  jars  from  en- 
gines are  very  annoying.  If  it  is  desired  that  the  engine 
shall  be  absolutely  noiseless,  it  can  be  placed  upon  a 
foundation  insulated  on  the  bottom  by  cork  from  the 
foundations  of  the  building,  while  on  the  sides  packing  or 
other  material  can  be  used  that  will  transmit  neither  noise 
nor  vibrations  to  the  walls. 

To  meet  the  requirements  of  an  engine  using  steam  of 
180  to  200  lbs.  pressure,  piston-valves  have  been  selected 


for  the  high-pressure  and  intermediate  cylinders,  and 
gridiron  slide  valves  for  the  low-pressure  cylinders.  By 
this  means  frictionless  vaUes  for  the  high  and  interme- 
diate cylinders,  where  the  pressure  is  high,  are  secured. 
In  those  cylinders  the  matter  of  clearance  is  comparatively 
unimportant.  In  the  low-pressure  cylinders,  however, 
small  clearances  are  very  necessary  for  economy,  and  are 
brought  about  by  the  use  of  the  gridiron  valv'es  in  the  cyl- 
inder-heads. As  will  be  seen  from  the  engravings,  the 
high-pressure  cylinder  is  placed  over  one  of  the  low-press- 
ure cylinders,  and  the  intermediate  cylinder  over  the 
other.  The  low-pressure  cylinders  take  steam  only  on  one 
side  of  the  piston. 


Fig.   I. 


J 


STRONG'S   TRIPLE-EXPANSION    ENGINE. 


The  piston-valve  of  the  high-pressure  cylinder  is  ac- 
tuated by  a  block  sliding  in  the  well-known  Fink  link, 
so  designed  as  to  give  a  perfectly  equal  lap  and  lead,  and 
at  the  same  time  equal  cut-offs  at  both  ends  of  the  cylin- 
der. The  position  of  this  block,  and  therefore  the  cut-off, 
is  controlled  by  a  sensitive  high-speed  governor,  the  re- 
sistance to  the  movement  of  which  is  very  slight.  The 
exhaust  of  the  high-pressure  cylinder,  and  the  admission 
and  exhaust  of  the  intermediate  cylinder,  are  controlled 
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by  a  connection  to  a  fixed  point  at  one  end  of  the  linic. 
These  valves  have  a  fixed  travt-l  and  point  of  cut-off.  The 
movements  of  the  low-pressure  valves,  both  inlet  and  ex- 
haust, are  produced  by  the  same  connection  to  the  Fink 
link,  and  are  such  that  when  these  valves  are  unbalanced 
they  are  motionless. 

All  pins  and  bushings  in  the  valve  gear  are  of  hardened 
steel,  thus  reducing  the  wear,  and  rendering  replacement 
easy. 

The  governor  is  provided  with  a  safety  dev'ice,  so  ar- 
ranged that  in  case  the  governor  belt  breaks,  the  arms  of 
the  governor  will  be  elevated,  and  the  link  block  thrown 
to  an  extreme  position,  thus  cutting  off  the  supply  of  steam 
and  bringing  the  engine  to  a  stop. 

The  crank  shaft  is  forged  from  a  solid  steel  ingot,  and 
the  counter-weight  is  bolted  on.  The  pedestals  are  bored, 
and  turned  on  their  bases  to  fit  a  bored  seat  in  the  bed- 
plate or  frame  of  the  engine,  to  which  they  are  secured  by 


a  dynamo  can  be  driven  directly  without  the  use  of  belts, 
the  armatures  taking  the  place  of  the  fly-wheels  shown  in 
fig.  I.  Its  use  is  not  by  any  means  confined  to  electric 
work,  however,  but  it  is  adapted  to  all  purposes  where  a 
compact  high-speed  engine  is  required. 


THE  FRICK  COMPANY'S  SHOPS. 


As  it  is  probable  that  some  ot  our  readers  may  not  know 
the  location  of  Waynesboro,  it  may  be  well  to  explain  that 
it  is  located  about  25  miles  southwest  of  Gettysburg,  of 
historic  fame,  m  what  is  known  as  the  Cumberland  Val- 
ley, which  lies  between  the  Blue  Ridge  and  Allegheny 
ranges  of  mountains.     The  valley  is  about  35  miles  wide 


Fig. 


m 


Fig-  3  I 


STRONG'S   TRIPLE-EXPANSION    ENGINE. 


reamed  bolts.  The  seats  for  these  pedestals  are  bored  by 
a  single  setting  of  a  boring  bar,  and  are  consequently  in 
perfect  alignment. 

Two  sizes  of  this  engine  are  shown  in  the  accompany- 
ing illustrations,  the  one  shown  in  perspective  being  of 
150  indicated  H.I'.,  and  the  other,  of  which  two  views  are 
given,  of  250  indicated  H.P.  The  first  runs  at  a  speed  of 
300  revolutions  per  minute,  and  the  second  at  225.  It  is 
the  intention  of  the  builders  to  manufacture  these  engines 
in  sizes  up  to  2,500  H.P. 

The  engine  described  is  the  invention  of  George  S. 
Strong,  of  45  Broadway,  New  York,  and  is  manufactured 
by  the  Providence  Steam  Engine  Company,  the  builders  of 
the  well-known  Greene  automatic  cut-off  engine.  This 
company  believes  that  it  is  filling  a  long-felt  need  for  an 
economical  high-speed  and  high-class  steam  engine.  The 
details  of  the  engine  have  been  worked  out  under  the 
supervision  of  F.  VV.  Dean,  of  Boston.     With  this  engine 


and  is  of  marvellous  fertility.  Waynesboro  is  a  place 
with  about  4,000  or  5,000  inhabitants,  and  excepting  for 
the  two  great  industries  carried  on  by  the  Frick  and  an- 
other company  engaged  in  manufacturing  agricultural 
machinery,  it  is  almost  as  quiet  as  the  residence  of  Rip 
Van  Winkle. 

The  Frick  Company  are  engaged  chiefly  in  manufactur- 
ing steam-engines,  saw-mills,  and  refrigerating  machin- 
ery. From  600  to  Soo  men  are  employed,  and  they  have 
facilities  for  turning  out  large  quantities  of  work.  Lo- 
cated as  the  works  are  near  to  supplies  of  coal,  iron  and 
wood,  and  in  a  region  where  living,  and  consequently 
labor,  is  cheap,  the  cost  of  manufacturing  is  correspond- 
ingly low.  They  are  now  engaged  in  making  a  great 
variety  of  engines,  including  portable,  traction,  or  self- 
propelling  portable,  stationary  slide-valve  and  Corliss  en- 
gines. The  portable  engines  are  made  in  sizes  the  cylin- 
ders of  which  range  from  4  to  12  in.  diameter,  the  high- 
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speed  engines  from  5  to  14  in.,  and  the  Corliss  machines 
from  10  in.  up  to  anything.  Thus  far  the  largest  sue 
made  has  lieen  44  in. 

The  traction  engines  are  provided  with  wrought-iron 
channel-bar  frames,  one  on  each  side  of  the  tire-box  run- 
ning; parallel  with  it.  In  front  of  the  (ire-box  they  are 
curveil  inward,  until  they  almost  join,  and  are  bolted  to 
each  other,  and  extend  to  the  front  axle  saddle-block,  to 
which  they  are  rivctcil,  the  front  end  of  the  boiler  rest- 
ing upon  the  saddle-block.  These  channel-bars  form  the 
foundation  of  the  whole  system.  They  are  rigidly  con- 
nected to  the  boiler  at  only  one  point  in  their  length,  ex- 
pansion pieces  being  bolted  to  the  boiler,  in  front  of  and 
behind  the  -rigid  connection,  which,  while  engaging  the 
upper  part  of  the  saddle  and  prtrventing  side-play,  allow 
for  expansion  and  contraction  of  the  boiler  by  permitting 
of  entl-play.  The  channel-bars  back  of  the  lire-box  are 
connectetl  with  each  other  by  cross-plates.  The  fire-boxes 
have  water  bottoms,  and  a  belly  girth  or  band  is  riveted 
to  the  channel-bars  and  passes  under  the  lire-box,  thus 
supporting  the  boiler.  In  ortler  that  the  under  side  of 
the  fire-box  may  have  a  perfect  bearing  on  this  belly- 
band,  soft  melted  metal  is  poured  into  the  space  between 
the  two.  The  boiler  is  thus  supported  on  the  belly-band 
and  on  the  front  saddle.  To  sui)|)ort  the  engine  and  gear- 
ing, and  keep  the  straining  action  of  the  working  parts 
from  aftecling  the  boiler,  strong  vertical  side  plates  are 
riveted  to  the  channel-bar  frames  on  each  side  of  the  fire- 
box. These  support  the  axle  and  crank-shaft  bearings, 
and  extend  upward  so  as  to  receive  the  crank  end  of  the 
engine  bed-plate.  This  is  in  the  form  of  an  arch  extend- 
ing from  one  plate  to  the  other  and  over  the  top  of  the 
boiler.  The  front  end  of  the  engine  bed-plate  simply  rests 
on  the  boiler  on  a  freely  sliding  expansion  joint.  The 
channel-bars  thus  form  a  complete  frame,  which  rests  on 
the  main  driving  and  front  wheels  ;  the  vertical  side  plates 
being  raised  high  enough  to  carry  the  engine,  which  is 
located  above  the  boiler,  and  is  bolted  to  these  plates. 

If  the  driving  power  of  an  engine  is  transmitted  through 
the  rigid  connection  of  a  train  ot  gearing  to  the  main  axle 
there  is  great  liability  to  break.  For  this  reason  an  elastic 
compensating  gear  has  been  devised  and  patented,  and  is 
used  hy  the  Frick  Company,  for  driving  their  machines. 
The  construction  of  this  could  not  be  explained  so  as  to 
be  clearly  understood  without  the  aid  of  an  engraving. 
It  must  suffice,  therefore,  to  say  that  the  power  of  the  en- 
gine is  transmitted  to  the  wheels  through  the  medium  of 
spiral  springs,  which  effectually  cushion  all  sudden  shocks 
and  insures  smoothness  of  action. 

The  valve-gear  consists  of  a  loose  eccentric,  which  can 
be  shifted  on  the  axle.  An  engraving  would,  however, 
be  required  to  explain  the  mechanism  by  which  this  is 
effected. 

A  great  variety  of  forms  of  portable  engines  are  made  ; 
some  ot  them  are  self-propelling  and  some  are  not,  some 
are  mounted  on  wheels,  and  others  have  only  a  wooden 
frame  which  facilitates  their  removal  from  one  place  to 
another.  The  same  engines  are  made  with  frames  in- 
tended to  be  stationary. 

The  line  of  high-speed,  automatic  cut-off  engines,  as 
already  remarked,  includes  sizes  varying  from  5  to  14  in. 
in  the  diameter  of  the  cylinders.  These  have  Professor 
John  E.  Sweet's  balanced  slide-valve,  which  is  controlled 
by  a  "  regulator,"  which  is  secured  to  the  crank-shaft  of 
the  engine,  and  all  the  mechanism  is  contained  within  a 
small  driving  pulley.  The  parts  consist  of  two  pivoted 
levers,  provided  with  weights  ;  these  are  connected  to 
each  other  and  to  an  adjustable  counterbalanced  shifting 
eccentric  by  links.  The  eccentric  is  so  arranged  that  it 
adjusts  the  movement  of  the  balanced  slide-valve  in  the 
steam-chest,  and  controls  the  distribution  of  steam  to  the 
piston  from  zero  to  nearly  full  stroke.  The  maximum 
number  of  revolutions  at  which  the  smaller  sizes  of  these 
engines  will  run  is  337  and  the  larger  sizes  240. 

The  plain  slide-valve  engines  have  Corliss  girder  bed- 
plates with  the  steam-chests  on  the  sides  of  the  cylinders, 
the  valves  being  connected  directly  to  the  eccentrics. 
Besi<les  these  engines  the  Company  makes  upright  engines 
adapted  for  rolling-mills  and  grain-elevators.  These  are 
made  either  with  the  ordinary  slide-valve  or  with  Profes- 


sor Sweet's  valve  and  an  automatic  regulator  or  with  the 
Corliss  valve-gear. 

Mr.  Kdgar  I'enney,  the  Mechanical  Engineer  and  (Gen- 
eral Superintendent  of  the  Frick  Company,  occupied  for 
some  years  an  important  position  with  the  Corliss  Steam 
Engine  Company  of  Providence,  R.  I.,  and  in  that  con- 
nection had  large  experience  in  designing,  testing,  and 
experimenting  upon  all  types  of  Corliss  engines,  an  oppor- 
tunity presented  to  but  lew  in  the  business.  The  Frick 
Company,  therefore,  claim  that  they  are  making  the  gen- 
uine, standard  Corliss  engine,  as  finally  developed  and 
improved  by  Mr.  Corliss.  These  engines  are  made  with 
horizontal  and  vertical  cylinders  and  frames,  compound 
and  non-compound,  and  condensing  or  non-condensing. 

Compound  engines  are  made  of  the  "  tandem"  type  or 
with  the  cylintlers  side  by  side,  and  connected  to  cranks  at 
right  angles  to  each  other  on  opposite  endsof  the  main  shaft. 

It  would  be  impossible  to  give  any  satisfactory  account 
of  the  refrigerating  and  ice-making  machinery  manufac- 
tured by  the  Frick  Company  without  occupying  more 
space  than  is  available  here.  There  was  an  85-ton  ma- 
chine nearly  completed  in  the  shop  at  the  time  of  our 
visit,  intended  for  the  Moore  Packing  Company.  Three 
other  200-ton  machines  have  just  been  shipped  to  the 
Armour  Packing  Company,  of  Chicago,  and  two  loo-ton 
machines  to  the  Union  Stock  Yards  at  San  Francisco. 
All  these  had  compound  engines.  The  Frick  Company 
have  patterns  for  machines  with  a  capacity  of  200  Ions  of 
ice  per  day,  but  would  build  them  of  600  tons  if  required. 
The  Company  publishes  a  very  excellent  book  on  this  kind 
of  machinery,  in  which  the  theory  and  practice  of  refriger- 
ation IS  very  fully  explained. 

The  machine  tool  shop  is  300  X  60  ft.;  this  is  the  orig- 
inal shop.  A  new  erecting  shop  260  X  3°  ft.  with  an 
annex  80  X  50  it.  has  just  been  completed.  This  shop  is 
provided  with  a  15-ton  traveling  crane  with  two  speeds 
on  hoist  and  two  on  bridge.  This  crane  was  built  by  this 
Company  in  its  own  shops.  Besides  this  there  are  three 
jib  cranes  driven  by  power  for  handling  work.  The 
grinding  shop  is  in  a  basement,  but  is  not  yet  equipped 
with  its  machinery. 

The  main  erecting  shop  for  heavy  machinery  is  45  ft. 
wide  X  45  ft.  high  X  315  ft.  long.  A  25ton  traveling  crane 
is  employed  in  this  shop  for  handling  work.  In  one  end 
ot  this  shop  a  pit  lathe,  which  will  turn  40  ft.  diameter 
and  10  ft.  face,  is  provided  for  finishing  large  lly-wheels, 
pulleys,  and  other  work.  It  is  of  very  simple  construction, 
imt  apparently  very  efficient. 

The  shops  are  driven  by  three  engines,  one  of  200  H.P. 
and  the  other  two  of  75  H.P.  each  ;  450  incandescent  and 
30  arc  lights  are  used  for  illumination.  The  foundry  is 
too  X  '50  ft.  with  five  jib  cranes,  and  a  new  25-ton  travel- 
ing crane  is  now  being  erected.  It  is  proposed  to  build  a 
new  foundry  120  X  4°°  ft.  in  the  near  future.  The  black- 
smith shop  is  125  X  50  ft.,  and  is  provided  with  three 
Bement  steam  hammers,  and  a  scrap  furnace  in  which  all 
their  own  scrap  is  worked  up.  The  heat  from  this  furnace 
is  conducted  to  a  vertical  boiler  which  supplies  steam  to 
the  hammers,  and  is  also  connected  with  the  general  sys- 
tem of  steam-pipes  in  the  shop. 

The  boiler  shop  is  100  X  123  ft.  All  riveting  is  done 
by  hand.  The  caulking  is  done  with  the  tools  of  the 
Pneumatic  Tool  Company.  The  tubes  are  also  beaded 
with  this  same  machine.  All  the  pipes  used  in  refriger- 
ating machinery  are  tested  under  water  in  this  shop  with 
air  pressure.  Any  leak  is  thus  detected  at  once.  The 
connections  are  made  of  tapered  screw  joints,  which  are 
cut  with  great  care  so  as  to  insure  accuracy.  Before 
being  screwed  together  they  are  cleaned  with  benzine  and 
are  then  painted  with  a  mixture  of  glycerine  and  lith- 
arge, which  forms  a  satisfactory  cement.  Flange  joints 
are  made  with  a  ring  of  soft  lead  which  is  held  in  grooves 
turned  in  the  flanges. 

The  wood-working  shop  is  100  X  125  ft.  The  saw-mills 
made  by  this  Company  would  require  more  room  to  de- 
scribe than  is  available  here.  Altogether  the  shops  are 
very  well  arranged  and  equipped,  and  the  Company  has 
been  wise  enough  to  publish  a  number  of  excellent  de- 
scriptive pamphlets  describing  their  products  which  can 
be  obtained  by  any  one  interested  therein. 
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A  Remarkable  Steel  Casting. 


The  accompanying  engraving  is  from  a  photograph  of  a  very 
remarkable  steel  casting  recently  made  by  the  Midvale  Steel 
Company  in  Philadelphia.     This  casting  is  for  the  roller  path 


minimum  allowed  was  55,000  lbs.  tensile  strength  and  15  per 
cent,  elongation. 

The  ofEcial  test  of  the  casting,  on  a  test-bar  0.505  in.  diam- 
eter and  2  in.  long  between  measuring   points,  showed  the  fol- 
lowing results  :  Tensile  strength,  73,000  lbs.  per  square  inch  ; 
elastic  limit,  35,500  lbs.;  elongation,  33.20  per 
cent.;  contraction,  47.18  per  cent. 

It  is  especially  to  be  noted  that  the  test  showed 
;in  elongation  66  per  cent,  above  that  required 
by  the  specification,  and  120  per  cent,  above 
the  minimum  allowed. 


Foreign  Naval  Notes. 


A  REMARKABLE  STEEL  CASTING. 

for  the  8-in.  disappearing  gun  carriage  built  by  the  Ordnance 
Department  of  the  United  States  Army  ;  it  is  notable  not  only 
on  account  of  its  great  size  and  weight — 7,995  lbs.  shipped — 
but  also  for  the  high  grade  of  metal  used. 


A    DUTCH    COAST-DEFENSE   SHIP. 

The  accompanying  illustrations,  from  In- 
■ustries,  show  the  coast-defense  ship  Reinier 
I  'It'aszeii,  recently  launched  from  the  navy  yard 
at  Amsterdam,  Holland.  She  will  be  ready  for 
STvice  during  the  present  year.  Her  principal 
dimensions  are  :  Length  between  perpendicu- 
lars, 217  ft.  ;  length  over  all,  230  ft.  ;  breadth, 
44  ft.  4  in.  ;  molded  depth,  16  ft.  7  in.  ;  with 
a  displacement  of  2,490  tons  on  a  mean  draft  of 
14  ft.  5  in.  The  fore  and  aft  parts  of  the  vessel 
have  comparatively  little  freeboard — only  about 
that  given  to  a  monitor— but  for  a  part  of  her 
length  it  is  greater.  All  the  vital  portions  are 
protected  by  a  steel  deck  and  a  belt  of  com- 
pound armor  plates,  both  running  the  whole 
length.  The  deck  in  the  middle  is  i  ft.  2  in. 
above  and  at  the  sides,  3  ft.  7  in.  beneath  the 
loid  water  line.  The  compound  plates,  made 
by  John  Brown,  of  Sheffield,  are  45^''  in.  thick 
over  a  length  of  95  ft.,  and  lore  and  aft  4  in. 
thick,  with  a  teak  backing  of  about  6  in.  The 
vessel  is  provided  with  a  double  bottom  ex- 
tending over  a  length  of  120  ft.,  and  between 
the  upper  and  protective  decks  a  cellular  con- 
struction has  been  adopted,  the  outer  cells  be- 
ing filled  with  cellulose.  Seven  transverse  bulk- 
heads divide  the  hull  into  water-tight  compart- 
longitudinal  bulkhead  divides  the  engine  and 
Steel  has  been  exclusively  adopted  in  the  con- 
struction, the  stem  and  stern  ports,  rudder  frame  and  supports 
of  the  screw  shafts  being  cast. 


ments,  and   a 
boiler  rooms. 


Flo    I  —General  Elevation  of  Vessel 


"^^ 


Flo   2,— General  Plan 
[COAST-DEFENSE   SHIP   FOR   THE   DUTCH   NAVY. 


S  The  specifications  of  the  Ordnance  Department,  under  which 
this  casting  was  made,  called  for  a  tensile  strength  of  65,000 
lbs.  per  square  inch,  with  an  elongation  of  20  per  cent.;  the 


The  armament  consists  of  two  Krupp  guns,  oneJ8j4  in.  and 
one  63j^  in.,  both  35  calibres  long  ;  four  quick-firing  Krupp  guns 
of  2  in.  on  the  bridge  deck,  and  two  quick-firing  1J2  in.  guns 
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in  the  military  top.  Two  torpedo  guns  are  placed  in  the 
broadsides,  and  fire  over  a  range  of  75'.  The  8'4-in.  gun  is 
placed  forward  in  an  armored  turret,  consisting  of  a  fixed  and  a 
revolving  portion,  both  covered  with  11  in.  compound  plates 
having  a  teak  backing  S-s  in.  thick.  The  fixed  part  of  the  tur- 
ret is  fitted  on  the  protective  deck,  and  hand  and  steam  gearing 
Is  provided,  by  means  of  which  the  movable  portion  can  be 
rotated.  The  6;^  in.  gun  firing  backward  is  to  be  placed  on  a 
central  pivot  and  protected.  The  commander's  house  is  cylin- 
drical in  form,  and  protected  by  II  in.  compound  armor  plates. 
The  twin-screw  propellers  are  driven  by  vertical  triplee.x- 
pansion  engines,  having  cylinders  20  in.,  30  in.,  and  50  in. 
diameter  respectively,  with  a  stroke  of  19  in.  They  are  to  be 
capable  of  developing  2,400  H.P.  at  190  revolutions,  and  with 
steam  of  170  lbs.  pressure.  The  condensers  are  cylindrical, 
with  a  cooling  surface  of  3,Soo  sq.  ft.  ;  the  centrifugal  circulat- 
ing pumps,  delivering  360  tons  of  water  per  hour,  are  inde- 
pendent of  the  main  engines,  and  may  also  be  used  as  bilge 
pumps.  The  crank  and  propeller  shafts  are  of  steel,  and  the 
propeller  blades  of  Delta  metal.  The  propellers  are  four- 
bladed,  and  are  8J^  ft.  diameter,  with  a  pitch  variable  between 
S  ft.  and  10  ft.  The  boilers— three  in  number — are  single- 
ended,  and  of  steel,  each  having  two  Purves'  flues.  The  boil- 
ers are  17  ft.  long,  with  a  diameter  ef  Syi  ft.,  and  are  intended 
for  forced  draft.  The  engines  and  boilers  are  being  construct- 
ed by  the  Royal  Schelde  Company,  of  Flushing. 

A    SUBMARINE    BOAT. 

The  accompanying  illustrations,  figs.  2,  3  and  4,  represent 
diagrammatic  sections  of  a  novel  form  of  submarine  vessel  re- 
cently launched  from  the  yard  of  Messrs.  Migliardi  &  Vene,  of 
Savona,  Italy,  which  has  been  designed  by  Messrs.  Pietro 
degli  Abbati  I'i  Sons,  and  which  is  being  introduced  by  a  com- 
pany entitled  the  Societa  Romana  per  la  Pesca  e  Ricupero  del 
Valori  Subacquei.  The  vessel,  which  is  of  steel,  is  28  ft.  long, 
6i  ft.  broad,  and  gj  ft.  deep,  and  is  provided  with  a  screw 
propeller  actuated  by  an  electromotor.  Referring  to  fig.  2, 
B  is  the  manhole  through  which  the  crew,  consisting  of  five 
men,  enter  the  vessel,  and  S  are  the  portholes  fitted  with 
strong  glasses.  On  the  left-hand  side  of  the  hull  near  the  stern 
a  door  is  provided  which  may  be  opened  from  the  inside  when 
under  water  for  allowing  exit  to  divers,  without  admitting 
water  into  the  vessel.  The  hull  is  provided  with  three  water- 
tight compartments,  and  it  is  estimated  that  the  crew  will  be 
able  to  remain  under  water  for  a  period  of  4S  hours. — Indus- 
iriis. 

A   FREN'CH    TORPEDO-CRUISER. 

The  illustration  given  herewith  shows  the  French  torpedo- 
cruiser  IVatlignies,  which  recently  received  her  preliminary 
trials.  The  ship  was  designed  by  Inspector-General  de  Bussy, 
of  the  French  Navy,  and  was  built  at  Rochefort  ;  the  engines 
and  boilers  were  built  at  the  Schneider  Works  at  Creusot. 


The  twin  screws  are  driven  by  two  engines,  which  on  the 
last  trial  worked  up  to  4.200  H.P. ,  giving  the  ship  an  average 
speed  of  18. 0  knots  an  hour.  There  are  four  tubular  boilers, 
each  with  two  furnaces.     The  coal  bunkers  hold  160  tons,  which 


"h 


Figs.  2  and  3.— Longitddimai,  Sections  of  Hull. 


Fig.  4. — Tkan.sverse  Section's  of  Hull. 

is  sufficient  for  552  knots  at  full  speed,  or  for  1800  knots  at  a  12- 
knot  rate. 

The  general  dimensions  are  :  Length,  229.6  ft.  ;  breadth, 
29.2  ft.  ;  draft  forward,  11. 4  ft.  ;  draft  aft,  13.4  ft.  ;  displace- 
ment, 1,306  tons. 
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There  are  four  torpedo-tubes,  two  forward  and  two  aft.  The 
other  armament  includes  five  locm.  (3.g3-in.)  rapid-fire  guns  ; 
two  65-mm.  (2.56-in.)  rapid-fire  guns  and  tour  37-mm.  {1.46-in.) 
revolving  cannon. 

The  IVatlignies  has  cost  in  all  about  $580,000.  She  has  the 
long  ram  bow  and  narrow  deck  which  mark  nearly  all  the 
French  cruisers. 


A  Large  Ship's  Rigging. 


The  illustration  given  herewith  is  from  a  photograph  of  part 
of  the  standing  rigging  of  the  American  built  ship  S/ietmndoaJt, 
one  of  the  largest  wooden  vessels  ever  built.  The  Shenandoah 
was  built  in  the'Sewall  yard  at  Bath,  Me.,  and  was  of  nearly 
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STANDING   RIGGING   OF  THE   SAILING   SHIP  "SHENANDOAH." 


the  same  dimensions  as  the  Roanoke,  recently  launched,  of 
which  an  account  is  given  elsewhere. 

To  any  one  familiar  with  sailing-vessels,  the  photograph  will 
show  how  great  a  change  has  been  made  in  their  rigging,  the 
iron  turnbuckles  and  connections  taking  the  place  of  the  old- 
time  rope  gaskets.  Of  course  a  very  high  quality  of  work  is 
required,  since  the  ship's  safety  is  largely  dependent  on  the 
excellence  and  holding  power  of  the  rigging,  and  the  strain  put 
upon  it  with  a  large  ship  and  a  high  wind  is  sometimes  very 
great.  It  is,  moreover,  a  variable  strain,  the  amount  of  which 
it  is  very  difficult  to  calculate. 

It  may  be  added  that  the  turnbuckles  usfd  on  the  Shenan- 
doah's rigging  were  made  by  the  Cleveland  City  Forge  &  Iron 
Company,  and  are  of  pressed  wrought  iron. 


Manufactures. 


Baltimore  Notes. 


The  Potomac  Valley  Branch  of  the  Western  Maryland  Rail- 
road was  opened  to  passenger  traffic  September  12,  and  the 
train  service  between  Baltimore  and  Hagerstown  was  extended 
to  Cherry  Run,  W.  Va.,  where  it  connects  with  the  Baltimore 
&  Ohio  main  line.  The  road  consists  of  14.3  miles  of  main 
track,  with  2  miles  of  sidings  ;  it  is  substantially  built  ;  all 
bridges  are  of  iron,  supported  upon  first-class  masonry,  and 
heavy  steel  rails  and  stone  ballast  have  been  used  throughout. 
The  bridge  over  the  Potomac  River,  with  its  trestle  approaches, 
and  the  iron  span  over  the  Chesapeake  &  Ohio  Canal,  repre- 
sent a  cost  of  about  $100,000,  or  nearly  one-fourth  of  the  cost 


of  the  entire  road.  The  bridge  proper  consists  of  five  spans  of 
140  ft.  each,  and  is  elevated  to  admit  of  a  rise  in  the  river  of 
45  ft.  above  low-water  mark.  The  opening  of  this  line  will 
give  the  Western  Maryland  a  66-mile  line  between  the  Phila- 
delphia &  Reading  at  Shippensburg,  Pa.,  and  the  Baltimore  & 
Ohio  at  Cherry  Run,  W.  Va. 

The  project  of  establishing  a  line  of  freight  steamers  between 
Baltimore  and  Wilmington,  N.  C,  and  Charleston,  S.  C,  is 
assuming  shape.  Shipping  men  in  Baliimore  are  interesting 
themselves  in  the  matter,  and  plans  for  the  organization  of  the 
proposed  company  have  been  prepared  by  Mr.  James  B.  An- 
drews. The  only  line  running  out  of  Baltimore  to  Southern 
ports  is  the  one  to  Savannah,  and  the  large  business  handled 
by  this  company  should  furnish  an  object  lesson  of  the  possi- 
bilities at  other  coast  towns  with  suitatjle  transportation  facili- 
-  ties.  By  the  plan  now  under 
contemplation  it  is  proposed  to 
establish  a  line  of  first-class 
steamers  to  run  semi-weekly 
between  Baliimore  and  Wil- 
mington and  Charleston.  For 
this  service  three  boats  will  be 
necessary.  The  steamers  are 
to  be  not  less  than  1,500  tons 
each.  They  are  to  be  built  of 
steel  or  iron,  furnished  with  all 
modern  appliances  for  handling 
cargo  and  anchors  by  steam, 
and  are  to  have  a  speed  of  not 
less  than  12  miles  an  hour.  It 
is  estimated  that  such  steamers 
as  contemplated  will  cost  ^^150,- 
000  each.  The  company  to  oper- 
ate the  line  and  build  the  boats 
is  to  be  organized  with  a  large 
capital  stock.  The  steamers  are 
to  be  constructed  expressly  for 
freight  boats,  with  no  passenger 
accommodations.  The  money 
that  would  be  applied  to  pas- 
senger accommodations,  which 
are  usually  costly,  is  to  be  ex- 
■,jended  In  perfecting  every  prac- 
tical modern  working  device 
that  will  tend  to  improve  the 
steamers  and  enhance  the  trade 
in  which  they  will  engage  and  in 
cheapening  the  cost  of  labor  in 
handling  freight. 

The  directors  of  the  City 
Passenger  Railroad  Company 
have  awarded  a  contract  for  62 
grip  and  trail  cars  for  the  Red, 
White,  and  Blue  cable  lines  to  the  J.  G.  Brill  Company.  The 
grip  cars  will  be  constructed  with  the  grips  in  the  middle  in- 
stead of  at  the  ends.  This  will  enable  a  car  to  be  run  in  oppo- 
site directions  without  the  use  of  a  loop  at  the  terminus  of  the 
line,  or  without  turning  the  car,  as  it  is  intended  to  construct 
the  cable  lines  of  the  City  Passenger  Railroad  Company  without 
loops.     The  cars  will  be  similar  to  those  in  use  in  Washington. 

The  South  Baltimore  Car  Works  have  completed  650  Lumber 
Line  box  cars  for  the  Baltimore  &  Ohio,  and  they  are  now 
working  on  a  lot  of  350  of  the  same  kind  of  cars  for  the  West 
Virginia  &  Pittsburgh.  These  cars  have  automatic  couplers, 
full  height  end  doors,  and  are  designed  for  the  lumber  trade  in 
West  Virginia. 

The  Baltimore  &  Ohio  Is  having  some  additional  refrigerator 
cars  thoroughly  repaired  and  rebuilt  at  the  South  Baltimore 
Car  Works. 

The  Baltimore  &  Ohio  Southwestern  contemplates  building 
some  coal  cars,  but  the  contract  has  not  yet  been  received. 


f^ 
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Boiler  Pitting  Cured  by  Graphite  and  Oil. 


In  the  American  Machinist  of  July  28,  Mr.  T.  T.  Parker  has 
a  very  interesting  article  regarding  pitting  in  boilers.  Besides 
some  theories,  he  has  this  to  say  from  a  practical  point  of  view  : 

In  a  boiler  of  the  porcupine  persuasion  pitting  was  found  in 
the  mud  drum.  Acting  under  advice,  the  drum  was  cleaned 
and  scraped,  after  which  it  was  painted  with  graphite  mixed 
with  cylinder  oil.  Measurements  of  the  depths  of  the  pits  were 
taken,  and  six  months  after  they  were  found  no  deeper,  and  no 
new  ones  had  shown  up.     Other  parties  have  since  tried  this 
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experiment  in  mud  drums,  but  It  is  too  early  as  yet  to  give  the 
result.  However,  knowing  the  characler  of  plumbago,  if  iho 
interior  of  a  boiler  could  be  palmed  with  it  in  such  a  way  ihat 
it  would  stay  it  may  be  this  would  prove  a  remedy.  I  am  satis- 
fied also  that  the  person  doing  so 
would  kill  two  birds  with  one  stone, 
.is  the  scale  could  be  easily  detached. 
In  a  pair  of  cylindrical  boilers  42  X 
2S  occasional  applications  of  cyl- 
inder oil  (mineral)  and  plumbago  have 
kept  back  corrosion  on  a  trial  o(  six 
months.  Boilers  were  new  when 
plumbago  was  used.  The  boilers  which 
the  new  ones  replaced  were  thrown 
out  rotten  from  corrosion.  The  feed 
was  mine  water,  as  nothing  else  could 
be  had.  ' 

In  addition  to  Mr.  Parker's  remarks 
we  add  that  Harig,  Koop  ^:  Company, 
Louisville,  Ky.,  after  experiencing 
more  or  less  trouble  from  rust  and 
scale  in  the  muil  drums  of  their  boilers, 
applied  with  great  success  graphited 
oil,  purchased  from  the  Joseph  Dixon 
Crucible  Company,  Jersey  City.  The 
mud  drums  were  cleaned  out  and  the 
graphited  oil  applied  with  swab,  brush, 
or  anything  handy,  to  the  joints  and 
parts  where  the  water  enters  the  drums. 

Every  four  or  six  weeks  this  process  is  repeated  with  the  most 
gratifying  results. 


move  earth  more  cheaply  for  a  distance  exceeding  say  50  ft.  than 
wheel  scrapers  or  any  other  method.  It  will  be  readily  seen 
that  if  the  plow  of  the  New  Eta  cut  S  in.  deep  (under  favorable 
circumstances  it  will  cut  12  in.  deep)  every  foot  of  driving  ele- 


The  Austin  Dump  Wagon. 


The  dump  wagon  is  not  so  generally  employed  as  its  useful- 
ness deserves,  due  probably  to  the  fact  that  until  now  a  satis- 
factorv  dump  wagon  has  not  been  produced.  The  accompany- 
ing  picture   illustrates  a  dump   wagon    manufactured    by   the 


THE    AUSTIN    DUMl'   WAGON. 

vates  and  loads  two-thirds  of  a  foot,  and  60  ft.  of  driving  loads 
a  wagon  o(  I'j  yards.  The  speed  of  teams  at  heavy  work  is 
150  ft.  per  minute,  and  the  New  Era  will  load  25^  wagons  per 
minute,  which  brings  the  cost  of  loading  down  to  less  than  2 
cents  per  cubic  yard.  By  actual  test  the  New  Era  grader  has 
loaded  150  wagons  per  hour  for  several  hours. 

The  wagon  being  loaded  at  an  expense  of  2  cents  a  cubic 
yard,  carefui  estimates  show  that  the  cost  of  loading  scrapers, 
either  drag  or  wheelers,  is  much  more,  and  when  a  team  and 
driver  have  a  given  distance  to  haul,  if  a  drag  scraper  it  moves 
one-quarter,  if  a  wheeler  one-half 
yard  ;  while  the  dump  wagon  takes  out 
three  timfs  as  much  as  a  wheeler,  or 
at  one-third  the  cost.  The  arrange- 
ment of  the  wagon  will  be  readily  seen 
from  the  engraving. 


Tests    of   Meneely   Tubular    Bear 
ings. 


lUE    AU.STI.N    UU.MP    WAGON    DlS.MI'Eli. 

F.  C.  .'\usiin  Manufacturing  Company,  of  Chicago,  II'.,  who 
claim  that  it  possesses  all  the  desirable  features  of  a  dump 
wagon — it  is  easily  and  quickly  dumped,  is  stiongly  made,  and 
can  be  turned  snort. 

To  contractors  and  others  having  large  quantities  of  earih  to 
move  and  haul  long  distances  beyond  the  range  of  the  drag 
scraper,  the  dump  wagon  is  almost  indispensable.  There  is  a 
great  sailing  of  money  and  time  in  Its  use  as  compared  with  an 
ordinary  wagon  with  dump  boards.  The  great  disadvantage  of 
handling  earth  on  common  wagons  is  the  time  consumed  and 
the  emp'oyment  of  an  extra  man  at  the  dump. 

Aside  from  earth-work  the  dump  w.igon  rs  employed  for  haul- 
ing crushed  stone,  brick,  sand,  street  sweepings,  etc. 

On  earth-work  the  maximum  saving  is  made  when  loading 
dump  wagons  by  the  "  New  Era"  grader,  a  machine  (also  manu- 
facturered  by  the  Austin  Company)  consisting  of  a  transverse 
carrying  belt  which  receives  the  earth  from  the  plow  and  de- 
livers it  into  the  wagon  direct.  This  New  Era  machine  is  capa- 
ble of  loading  600  to  Soo  wagons  with  i  'i  to  I'o  yards  each  in 
to  hours,  with  a  working  force  of  six  teams  and  three  m-  n. 
Contractors  generally  figure  that  for  a  haul  of  50  to  75  It.  or 
less  drag  scrapers  are  best  employed  ;  over  that  distance,  to  say 
300  ft.,  wheel  scrapers  ;  and  for  a  longer  haul,  wagons.  The 
Austin  dump  wagon,  when  loaded  by  the  New  Era  grader,  will 


The  following  statement  shows  the 
result  of  comparative  tests  made  by 
(he  Delaware  &  Hudson  Canal  Com- 
pany, September  14-17,  iSg2,  with 
Belt  Line  trains  of  four  cars,  each 
train  weighing  102  tons  ;  trains  drawn 
by  engine  No.  134. 

The  coal  test  showed  the  following 
result : 
Brass  Bearings  : 

Consumption  in  tunning  18  round  trips  (270  miles)  14,800  lbs. 
Tubular  Btanngs  : 
Consumption  in  running  18  round  trips  (270  mile«)  11,100    " 

Excess   of   consumption    with    brass   bearings, 

33^^  per  cent .' 3,700  lbs. 

The  dynamometer  test  showed  that,with  brass  bearings  the 
power  required  to  start  train  was  3.276  lbs.;  with  tubular  bear- 
ings It  was  252  lbs.;  the  ratio  of  required  power  being  13  to  1. 

In  the  gravity  test,  the  train  with  brass  bearings,  the  run 
from  toot  of  grade  was  100  ft.;  with  tubular  bearings  it  nas 
534  ft.,  or  more  than  five  times  as  far.  The  results  shown  are 
very  remaikable. 


Lake  Ship  Building. 


The  Globe  Iron  Works  Company,  Cleveland,  O.,  has  just 
completed  the  steel  steamer  Mariposa  for  the  Minnesota  Steam- 
ship Company.  The  general  dimensions  of  the  Marifiosa  are 
353  ft.  over  all,  335  ft.  keel,  45  ft.  beam  and  24  ft.  6  in.  molded 
depth.     Her  estimated  carrying  capacity  is  4,000  tons  on  a  draft 
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of  16  ft.  ;  speed,  14  miles  an  hour  ;  engines,  triple  expansion  ; 
diameter  of  cylinders,  24,  39  and  63  by  4S  in.  stroke  ;  three 
Scotch  type  boilers  12  X  12  ft.,  tested  for  175  lbs.  steam  ;  and 
the  usual  auxiliary  machinery  and  modern  equipment,  including 
an  electric  light  plant.  The  steam  windlass,  capstans  and  steam 
steering  gear,  as  well  as  the  main  engines  and  boilers,  propeller 
wheel,  etc.,  are  all  from  the  works  of  her  builders.  The  Mari- 
tana,  a  sister  ship,  recently  took  the  largest  cargo  on  record  on 
the  lakes,  carrying  4,218  tons  of  iron  ore  from  Escanaba  on  17 
ft.  6  in.  draft. 

Plans  have  just  been  completed  by  the  Detroit  Dry  Dock 
Company  for  the  two  side-wheel  steamers  they  will  build  for 
the  Detroit  &  Cleveland  Steam  Navigation  Company,  to  take 
the  place  of  the  Alpena  and  Mackinaw,  sold  to  Cleveland  par- 
ties recently.  The  Review  is  favored  with  the  first  information 
concerning  them.  They  will  be  264  ft.  on  the  water-line,  38  ft. 
beam,  69  ft.  over  the  guards,  and  15  ft.  deep.  The  length  is 
about  6  ft.  and  the  beam  3  ft.  less  than  the  City  of  Cleveland, 
the  furnishing,  fittings,  finishing,  and  general  arrangement  of 
which  will  be  duplicated  in  the  new  boats.  The  engines  will 
be  walking-beam  compound,  built  by  Fletcher,  New  York,  the 
high-pressure  cylinder  being  42  in.  diameter  by  7  it.  5  in.  stroke, 
and  the  low-pressure  cylinder  66  in.  by  11  ft.  stroke.  Steam 
will  be  supplied  by  four  11  X  li-ft.  boilers,  an  important  auxil- 
iary being  furnished  in'Howden's  system  of  forced  draft.  This 
will  result  in  the  boats  being  faster  than  the  two  running  be- 
tween Detroit  and  Cleveland,  which  make  18  miles  an  hour 
when  desired.  While  the  builders  are  very  conservative,  it  is 
thought  that  they  will  not  object  to  the  statement  that  the  new 
boats  will  make  ig  miles  an  hour.  The  most  peculiar  thing 
about  the  new  boats  is  that  each  will  have  a  rudder  in  the  bow 
— not  in  front  of  the  bow.  As  far  back  as  8  ft.  the  stem  of  these 
boats  will  nol  be  over  12  in.  thick,  and  the  rudder  will  consist 
of  a  portion  of  the  stem  being  fixed  so  that  it  will  swing  to  port 
or  starboard,  as  desired.  This  will  enable  the  boats  to  run  up 
the  river  at  Alpena  or  Cheboygan,  or  into  any  harbor,  and 
back  out  without  the  aid  of  a  tug.  It  is  a  valuable  contriv- 
ance, and  there  is  no  reason  why  it  will  not  work.  —  Cle'iwland 
Marine  Reviezu. 

The  Chicago  Ship  Building  Company,  South  Chicago,  111., 
has  taken  a  contract  to  build  a  large  steel  steamer  for  Chicago 
parties.  The  general  dimensions  will  be  310  ft.  over  all,  290 
ft.  keel,  41  ft.  beam  and  24  ft.  8  in.  molded  depth.  She  will 
have  two  Scotch  boilers  12  X  12  ft.,  and  a  triple-expansion  en- 
gine with  cylinders  ig  in.,  32  in.  and  52  in.  by  52  in.  stioke. 

The  Frontier  Iron  Works,  Detroit,  Mich.,  recently  completed 
a  triple  expansion  engine,  with  cylinders  23  in.,  37  in.  and  62 
in.  in  diameter  by  44  in.  stroke,  for  the  steamer  W.  II.  Gilbert, 
and  are  building  another  of  the  same  size  for  the  new  steamer 
Pathfinder. 

« 

General  Notes. 


The  Grant  Locomotive  Works,  Chicago,  111.,  are  building 
five  switching  engines,  with  16  X  22-in.  cylinders,  for  the 
Chicago,  Milwaukee  &  St.  Paul  road. 

The  Baldwin  Locomotive  Works,  Philadelphia,  are  building 
10  ten-wheel  freight  locomotives  for  the  New  York,  Chicago  & 
St.  Louis  Railroad.  Nine  of  them  have  18  X  24-in.  cylinders  ; 
the  remaining  one  is  a  four-cylinder  compound  engine  of  the 
Vauclain  type.  These  shops  have  also  recently  taken  contracts 
for  two  simple  and  two  compound  freight  engines  for  the 
Toledo,  Ann  Arbor  &  Northern  Railroad,  and  for  10  compound 
consolidation  engines  for  the  Lehigh  Valley  Railroad. 

The  Cooke  Locomotive  Works,  Paterson,  N.  J.,  are  building 
three  standard  passenger  engines  and  one  heavy  switching  en- 
gine for  the  Delaware,  Lackawanna  &  Western  Railroad. 

The  lubricating  pads  of  the  Automatic  Lubricator  Company 
have  had  a  successful  trial  on  the  Pennsylvania  Company's 
lines.  The  New  York,  New  Haven  &  Hartford  Company  has 
recently  ordered  1,800  to  complete  the  equipment  of  its  loco- 
motives and  tenders. 

The  Pullman  Shops,  Pullman,  111.,  recently  delivered  15  first- 
class  passenger  and  two  combination  cars  to  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  Railroad.  These  cars  are  equipped 
with  steam-heating  apparatus  and  Pintsch  gaslights,  and  have 
Scarritt-Forney  seats. 

The  Lodge  &  Shipley  Machine  Tool  Company  has  been  or- 
ganized in  Cincinnati  with  |ioo,ooo  capital  stock,  the  officers 
being  William  Lodge,  President  and  General  Manager  ;  Mur- 
ray Shipley,  Jr.,  Vice-President  and  Secretary.  The  new 
company   succeeds    to    the   plant   and   business   of   the   Ohio 


Machine  Tool  Works,  owned  by  Mr.  Lodge,  and  will  manufac- 
ture turret  lathes  of  a  new  special  pattern,  besides  a  variety  of 
lathes  and  other  tools  and  special  machinery  for  boring  and 
turning  pulleys,  couplings,  and  similar  work. 

The  firm  of  Westinghouse,  Church,  Kerr  &  Company,  Engi- 
neers, have  closed  an  important  contract  with  the  Standard 
Refrigerating  Company  of  Boston.  This  Company  is  the 
manufacturer  of  the  Hodges  &  Havenstrite  system  of  refriger- 
ation and  ice-making,  and  Westinghouse,  Church,  Kerr  & 
Company  have  secured  exclusive  control  of  the  sale  of  this 
apparatus  in  the  United  Stales,  which  they  have  added  as  a 
separate  department  to  their  contracting  business.  A  large 
number  of  orders,  particularly  in  the  direction  of  manufacturing 
artificial  ice,  are  already  booked,  and  the  work  is  under  con- 
struction. 

The  firm  of  B.  M.  Jones  &  Company,  of  Boston  and  New 
York,  are  now  furnishing  the  brand  of  "  R.  Mushet's  special" 
steel  in  annealed  blanks  for  use  in  milling  cutters,  taps  and 
dies,  reamers,  twist  drills,  and  similar  purposes.  The  quality 
and  uses  of  this  brand  are  well  known. 

The  shops  at  Hegewisch,  111.,  and  at  Anniston,  Ala.,  former- 
ly owned  by  the  United  States  Rolling  Stock  Company,  have 
been  turned  over  to  the  new  corporation  which  has  been  formed 
to  carry  on  the  business  of  that  concern,  and  which  is  known 
as  the  United  States  Car  Company.  Mr.  George  W.  Ristine, 
who  is  well  known  among  railroad  men,  has  been  chosen  Presi- 
dent of  the  new  company. 

The  E.  p.  Allis  Company,  Milwaukee,  Wis.,  has  the  contract 
for  the  engines  in  the  new  power-house  of  the  electric  railroad 
in  Brooklyn,  N.  Y.  It  includes  six  compound  engines  with 
cylinders  32  in.  and  62  in,  X  60  in.,  which  will  work  up  to 
2,000  H.P.  each,  and  eight  compound  engines,  with  cylinders 
26  in.  and  48  in.  X  48  in.,  which  will  work  up  to  1,000  H.P. 
each.  The  working  pressure  will  be  140  lbs.  The  engines  will 
be  connected  directly  to  the  dynamos,  the  armatures  taking  the 
place  of  the  fly-wheels  of  the  engines. 

The  Dietz  passenger  draw-bar,  to  which  reference  was  re- 
cently made,  is  to  have  a  very  severe  trial,  having  been  put  on 
a  passenger  train  running  on  the  narrow-gauge  branch  of  the 
Union  Pacific  from  Denver,  Col.,  to  Grant.  This  line  runs  up 
the  Platte  Caiion,  rising  4,000  ft.  in  a  distance  of  40  miles,  and 
is  almost  a  constant  succession  of  curves,  many  of  which  are 
very  sharp.  On  this  line  there  has  been  considerable  trouble 
with  trains  breaking  in  two.  So  far  the  new  coupler  has  given 
very  good  results. 

A  conference  or  convention  was  held  recently  by  a  number 
of  the  employes  of  the  Consolidated  Car  Heating  Company, 
who  met  at  the  new  factory  in  Albany,  N.  Y.,  and  spent  two 
days  in  carrying  out  a  carefully  arranged  programme,  which 
covered  a  discussion  of  the  theory  of  hot  water  and  direct 
steam  heating  in  all  its  branches,  and  was  accompanied  by 
practical  illustrations  of  the  working  of  apparatus  under  steam 
and  fire.  The  fourth  floor  of  the  new  factory  has  been  espe- 
cially arranged  for  the  purpose  of  testing  and  experimenting, 
and  on  this  floor  full-sized  apparatus  of  all  varieties  has  been 
put  in  and  was  seen  in  operation.  A  paper  was  read  giving  a 
full  description  of  the  construction  and  operation  of  the  appli- 
ances, then  possible  errors  in  equipment,  which  were  to  be 
guarded  against,  were  pointed  out,  and  following  this  questions 
were  asked  by  all  present.  Advance  sheets  of  the  Company's 
new  catalogue  were  submitted,  and  several  new  devices  which 
are  to  be  put  upon  the  market  this  season  were  exhibited  and 
discussed. 

Lunch  was  served  each  day  in  the  offices  of  the  Company. 
Part  of  the  time  was  spent  in  the  careful  consideration  of  the 
present  aspect  of  business,  and  encouraging  reports  were  re- 
ceived from  all  directions. 

The  car  works  of  Murray,  Dougal  &  Company,  Milton,  Pa., 
are  completing  an  order  for  1,000  double-hopper  gondola  cars 
for  the  New  York  Central.  They  are  also  building  a  lot  of  oil- 
tank  cars. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  Is 
putting  up  two  iron  buildings  for  the  Randolph  &  Clowes  Com- 
pany, at  Waterbury,  Conn.,  one  a  casting  shop  42  ft.  wide  by 
82  ft.  long,  and  another  a  pickle  room  25  ft.  wide  by  too  ft. 
long.  The  Berlin  Company  is  also  building  a  new  gas  house 
for  the  Philadelphia  &  Reading  Railroad  at  Philadelphia,  and 
a  new  retort  house  for  the  George  H.  Morrill  Company,  of  Bos- 
ton. All  of  these  buildings  are  to  be  of  iron,  after  the  well- 
known  plans  of  the  Company. 

The  new  foundry  and  warehouse  now  being  built  by  the 
Westinghouse  Air  Brake  Company,  at  Wilmerding,  Pa.,  were 
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to  be  completed  ami  ready  for  opcralion  by  October  i.  About 
600  additional  men  will  be  given  employment  in  the  new  foun 
dry  as  soon  as  it  is  completed. 

The  Berlin  HridRc  Company  has  the  contract  for  a  new  bridge 
over  the  Connecticut  River  at  Sullield,  Conn.  It  will  have  live 
spans  of  210  ft.  each,  and  will  carry  a  roadway  20  ft.  wide. 

The  Midvale  Steel  Works,  Nicetown,  Philadelphia,  are  build- 
ing a  new  machine  shop  20  X  112  ft.  in  size,  which  will  contain 
some  very  heavy  tools,  including  a  lathe  which  will  carry  xvork 
90  in.  in  diameter  and  50  (t.  long  between  centers.  It  will  be 
used  chietly  on  heavy  Government  work. 

The  largest  wooden  sailing  ship  ever  built  in  the  United 
Slates  was  recently  launched  fiom  the  Sewall  yard  at  Bath,  Me. 
She  is  named  the  A'oanokf,  and  is  31 1.2  ft.  long,  49.2  ft.  beam, 
29.2  ft.  deep,  and  is  of  3,530  tons  measurement.  She  has  four 
masts. 

Thk  Harlan  &  Hollingsworth  Company,  Wilmington,  Del., 
recently  completed  the  twin  screw  steamer  Richard  Ptck  for  the 
line  between  New  York  and  New  Haven.  On  her  trial  trip  this 
boat  attained  a  speed  of  2o,'4  miles  an  hour.  The  dimensions 
of  this  steamer  are  :  Lengthen  water-line,  300  ft.  ;  length  over 
all,  316  ft.  ;  breadth  of  beam  on  hull,  4S  ft.  :  breadth  over 
guards,  62  ft.  ;  depth  of  hold,  iS'i  ft.  ;  draft,  10}.;  ft.  She  has 
two  triple-expansion  surface-condensing  engines,  with  a  diame- 
ter of  cylinders  of  60,  3S  and  24  in.,  30  in.  stroke.  Steam  is 
furnished  by  six  steel  Scotch  boilers.  12  X  12  ft.,  with  400  ft.  of 
grate  surface.  She  is  handsomely  fitted  up  and  lighted  by  elec- 
tric light. 

The  latest  addition  to  the  fleet  of  propellers  on  Long  Island 
Sound  is  the  Nutmtg  Stale,  built  for  the  Bridgeport  Line  by 
Robert  Palmer  &  Sons,  of  Noank,  Conn.  She  is  200  ft.  long 
over  all,  1S3  ft.  on  water  line,  34  ft.  beam  and  g  ft.  mean 
draft.  She  has  ample  accommodations  for  passengers.  There 
are  two  steel  boilers  g  ft.  4  in.  diameter  and  20  ft.  long,  each 
having  two  corrugated  furnaces.  The  engines,  built  by  J.  W. 
SuKivan,  of  New  York,  are  of  the  vertical  triple  expansion 
type,  with  cylinders  18  in.,  27  in.  and  42  in.  in  diameter  and  28 
in.  stroke. 

♦ 

PERSONALS. 


A.  B.  Palmer  has  been  appointed  Superintendent  of  Water- 
Works  al  Green  Bay,  Wis. 

Daniel  W.  Shea,  recently  of  Harvard,  has  been  appointed 
Professor  of  Physics  in  the  University  of  Illinois. 

William  J.  Gilli.ngham,  Jr.,  has  been  appointed  Signal  En 
gine?r  of  the  Illinois  Central  Railroad,  with  office  in  Chicago. 

Commander  French  E.  Chadwick,  U.  S.  N.,  has  been  as- 
signed to  the  charge  of  the  Bureau  of  Naval  Intelligence  in  the 
Navy  Department. 

Benezette  Williams  is  now  Chief  Engineer  of  ihe  Chicago 
drainage  canal,  with  Tho.mas  T.  Johnson  and  B.  C.  Dunlap 
as  his  principal  assistants. 

W.  T.  Manning  is  now  Chief  Engineer  of  the  Baltimore  Belt 
Line,  succeeding  Major  Richard  Randolph,  who  has  been 
appointed  Consulting  Engineer. 

Professor  Arthur  T.  Woods,  recently  of  Washington  Uni- 
versity, in  St.  Louis,  is  now  connected  wiih  \hz  Railroad  Gazette. 
He  will  have  his  office  in  Chicago. 

Charles  L.  Heisler,  M.E.,  has  given  up  his  office  as  Con- 
sulting Engineer  in  Dunkirk,  N.  Y.,  and  is  now  connected  with 
a  large  manufacturing  concern  in  Philadelphia. 

William  H.  Burr,  formerly  Professor  in  the  Rensselaer 
Polytechnic  Institute,  but  for  some  years  past  in  active  practice 
as  a  civil  engineer,  has  accepted  a  professorship  in  the  Law- 
rente  Scientific  School  of  Harvard  University. 

Charles  W.  Scribner  has  been  appointed  Professor  of  Me- 
chanical Engineering  in  the  University  of  Illinois.  He  is  a 
graduate  of  Stevens  Institute,  and  for  four  years  was  Professor 
of  Mechanical  Engineeriag  in  the  State  Agricultural  College  at 
Ames,  Iowa. 

The  Offices  of  the  Moffett,  Hodgkins  &  Clarke  Co.m- 
Panv,  Consulting  and  Constructing  Engineers  and  Contractors, 
have  been  consolidated  and  established  at  Nos.  16-22  William 
Street,  New  York  City.  The  offices  have  heretofore  been  in 
Syracuse,  N.  Y.,  with  a  branch  in  New  York  City. 

Professor  J.  B.  Johnson,  of  Washington  University,  in  St. 
Louis,  has  been  chosen  a  Vice-President  of  the  American  As- 


sociation for  the  Advancement  of  Science,  and  Chief  of  the  Sec- 
tion of  Mechanical  Science  and  Engineering.  Pr'U'essor  Olin 
H.  Landretii,  of  Vandeibilt  University,  Nashville,  Tenn., 
has  been  chosen  Secretary  of  that  section. 

R.  H.  IldOii  has  been  appointed  Professor  of  Civil  En- 
gineering in  the  University  ol  Missouri.  He  is  a  graduate  of 
the  Rensselaer  Polytechnic  Institute,  and  has  had  much  prac- 
tical experience,  having  been  engaged  in  railroad,  canal  and 
mining  surveys  in  various  capacities,  and  having  served  for 
several  years  as  Chief  Engineer  of  the  Seaboard  Air  Line. 

John  Frit/.,  Chief  Engineer  and  Superintendent  ol  the  Beth- 
lehem Iron  Company,  has  recently  passed  his  jolh  birthday, 
and  to  commemorate  that  date  a  number  of  his  friends,  mem- 
bers of  the  Engineers'  Club,  met  in  Bethlehem,  Pa.,  September 
28,  and  entertained  Mr.  Fritz  at  dinner  at  the  Wyandotte 
House.  Many  ^congratulations  were  extended  him  on  his  con- 
tinued good  health  and  the  great  success  of  the  works  under 
his  charge. 


OBITUARIES. 


Frank  C.  Avery  died  suddenly  September  10,  on  board  an 
express  train  while  on  his  way  from  New  York  to  Flat  Rock, 
N.  C,  on  a  vacation  trip.  He  was  Secretary  and  Manager  of 
the  New  York  Railway  Supply  Company,  and  had  many  friends, 
who  will  regret  his  untimely  loss. 


John  H.  Handren,  who  died  in  Brooklyn,  N.  Y.,  Septem- 
ber 5.  aged  bo  years,  was  for  many  years  engaged  in  the  build- 
ing of  marine  engines  in  New  York  and  Brooklyn,  and  had 
made  a  reputation  as  a  marine  engineer  and  skillful  machinist. 
He  was  head  of  the  firm  of  Handren  &  Robins,  and  a  large 
number  of  steamers  of  various  sizes  have  his  engines  in  them. 


James  B.  Francis,  who  died  at  his  residence  in  Lowell, 
Mass.,  September  iS,  aged  77  years,  was  born  in  England,  but 
came  to  this  country  at  an  early  age.  When  still  a  young  man 
he  entered  the  service  of  the  Locks  &  Canals  Company,  which 
controlled  the  great  water-power  of  Ihe  Merrimac  at  Lowell, 
and  remained  with  that  company  for  many  years,  becoming  its 
Chief  Engineer.  For  some  time  past  he  has  been  Consulting 
Engineer.  Mr.  Francis  had  secured  a  high  reputation  as  a 
constructing  and  hydraulic  engineer  ;  he  served  one  term  as 
President  of  the  American  Society  of  Civil  Engineers,  of  which 
he  was  one  of  the  oldest  members. 


Colonel  Stephen  States  Lee,  who  died  at  his  residence 
near  Baltimore,  August  25,  aged  So  years,  was  born  in  South 
Carolina  and  educated  as  a  civil  engineer.  In  1S35  he  was 
employed  in  building  the  old  Stonington  Railroad,  now  the 
New  York,  Providence  &  Boston,  and  served  also  on  other 
eastern  and  western  lines.  In  1S43  he  became  interested  in 
the  Cumberland  coal  fields  in  Maryland,  and  for  many  years 
was  employed  there  as  consulting  engineer  on  mining  and  rail- 
road work,  and  later  as  Manager  of  the  Mt.  Savage  Coal  Com- 
pany. Nearly  20  years  ago  he  retired  from  business  with  a 
considerable  fortune,  and  since  then  has  spent  a  large  part  of 
his  time  in  France. 


General  Joseph  R.  Anderson,  of  Richmond,  Va.,  died 
September  7,  at  the  Isles  of  Shoals,  where  he  was  spending 
the  summer.  He  graduated  from  West  Point  in  1S32,  and 
served  for  a  number  of  years  in  the  Engineer  Corps  of  the 
Army,  which  he  left  to  assist  in  the  establishment  of  the  cele- 
brated Tredegar  Works,  in  Richmond.  During  the  war  he 
was  in  the  Confederate  service  for  a  short  lime,  but  was  for 
most  of  the  time  engaged  in  the  management  of  his  works, 
which  supplied  material  for  the  Confederate  Army.  Since  the 
war  he  has  been  President  of  the  Tredegar  Company,  and 
until  very  recently  has  retained  the  active  management  of  Ihe 
works.  Although  he  was  So  years  old  at  the  time  of  his  death, 
his  business  acti\itywas  but  little  abated.  He  leaves  a  large 
fortune. 


Colonel  Eben  C.  Smeed,  who  died  in  Philadelphia,  August 
24,  aged  61  years,  was  born  in  Windsor,  Vt. ,  and  at  an  early 
age  began  work  in  an  engineer  corps  in  Northern  Pennsyl- 
vania. He  was  employed  for  a  long  lime  on  the  Erie  Rail- 
road, and  was  Assistant  Engineer  in  the  building  of  the  old 
Portage  Viaduct.  Later  he  was  on  the  Delaware,  Lackawanna 
&  Western,  and  built  the  large  stone  arches  near  Scranton  on 
that  road.  In  1661  he  entered  the  Army  and  served  throughout 
the  war,  being  most  of  the  time  Assistant  to  General  Haupt  in 
the  Department  of  Military  Transportation.     Later  he  was  on 
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General  Thomas's  staff,  and  had  charge  of  the  reopening  of  the 
railroads  when  the  advance  to  Chattanooga  and  later  to  Altoona 
was  made.  At  the  close  of  the  war  he  declined  a  commission 
in  the  Engineer  Corps,  and  in  1S66  became  Resident  Engineer 
of  the  Kansas  Pacific,  being  shortly  afterward  appointed  Chief 
Engineer.  When  that  company  was  consolidated  with  the 
Union  Pacific,  he  was  made  Assistant  Chief  Engineer,  and 
held  that  position  iintil  he  became  Chief  Engineer  on  the  retire- 
ment of  Mr.  Bogue  in  iSgl.  Mr.  Smeed  was  noted  among 
engineers  for  his  readiness  in  emergencies  and  his  fertility  in 
expedients,  and  distinguished  himself  both  during  the  war  and 
while  on  the  Kansas  and  the  Union  Pacific. 


At  a  meeting  held  September  6,  1S92,  at  the  office  of  the 
Consolidated  Car  Heating  Company,  Albany,  General  Manager 
Sewall  announced  the  death  of  Mr.  Leighton,  and  after  a  few 
remarks  Vice-President  Rice  offered  the  following  minute, 
which  was  seconded  by  Mr.  James  F.  McElroy.and  adopted  : 

"  The  officers  and  employes  of  the  Consolidated  Car  Heating 
Company  learn  with  sorrow  of  the  death  of  their  associate,  Mr. 
James  T.  Leightox,  of  New  Haven,  and  at  this  their  first  meet- 
ing since  that  sad  event  desire  to  put  upon  record  an  expres- 
sion of  appreciation  of  the  admirable  qualities  which  endeared 
Mr.  Leighlon  to  so  large  a  circle  of  friends.  Though  in  the 
last  few  years  failing  health  made  him  able  to  take  up  only 
part  of  that  lull  measure  of  service  which  formerly  brought  him 
in  active  contact  with  railroad  men  throuehout  the  country,  yet 
whatever  work  fell  to  him  was  always  done  cheerfully,  and 
wherever  he  came  he  was  always  accorded  a  generous  welcome. 

"  His  life  was  that  of  a  Christian  gentleman,  continually 
thoughtful  for  others.  His  loss  will  truly.be  felt  in  many  places 
outside  his  own  family.  We  deeply  sympathize  with  those  of 
his  own  household,  and  trust  that  these  few  words  may  in  slight 
degree  convey  to  them  the  affectionate  regard  in  which  James 
T.  Leighton  was  held  by  those  who  knew  him  best  in  busmess 
life  during  the  few  years  just  past." 


PROCEEDINGS  OF   SOCIETIES. 


New  England  Roadmasters*  Association. — The  loth  An- 
nual Convention  of  this  Association  began  in  Springfield,  Mass., 
August  25.  The  usual  reports  of  the  officers  were  presented, 
and  the  following  officers  were  chosen  for  the  ensuing  year  : 
President,  C.  B.  Lentell,  Boston  &  Albany  ;  Vice-President, 
F.  H.  Holbrook,  New  York,  New  Haven  &  Hartford  ;  Chap- 
lain, E.  W.  Horner  ;  Secretary  and  Treasurer,  G.  L.  R.  French, 
Boston  &  Maine  ;  Executive  Committee,  W.  T.  Mosher,  F.  C. 
Clarke,  T.  B.  Bodwell  and  F.  E.  Sibley. 

Reports  were  then  presented  by  the  different  Committees  on 
Heavy  and  Light  Rail  Sections  ;  on  the  Best  Mateiialand  Form 
for  Small  Culverts  and  Cross  Drains  ;  on  Fire  Damages,  and  on 
the  Use  of  Cheap  Material  and  Tools. 

In  the  evening  the  Association  held  its  annual  dinner,  at 
which  about  So  members  were  present.  In  the  course  of  this  a 
testimonial  was  presented  to  William  F.  Ellis,  who  was  for 
seven  years  Secretary  of  the  Association. 

On  the  second  day  Mr.  W.  F.  Ellis  read  an  interesting  paper 
on  Rail  Sections,  which  was  illustrated  with  drawings,  and  in 
the  course  of  which  the  strong  and  weak  points  of  different  sec- 
tions were  pointed  out.  The  Committee  report,  which  was  in 
favor  of  the  use  of  heavier  rails,  was  discussed  by  the  members, 
and  was  generally  approved.  The  general  opinion  was  also  in 
favor  of  the  use  of  tie-plates. 

The  Committee  on  Small  Culverts  and  Cross  Drains  report- 
ed, recommending  several  forms  of  culvert.  Their  report  was 
also  discussed,  and  several  plans  for  building  culverts  were 
suggested.  The  use  of  iron  pipe  was  also  recommended  by  a 
number. 

The  report  on  Fire  Damage  was  accepted  without  discussion. 
The  Committee  recommended  frequent  and  careful  inspections 
and  the  keeping  clean  of  the  right  of  way.  The  remaining  Com- 
mittee report  denounced  strongly  the  practice  of  purchasing 
cheap  goods  of  inferior  quality. 

After  passing  the  usual  resolutions  of  thanks,  and  deciding  to 
hold  the  next  convention  in  Boston,  the  Association  adjourned. 
The  meeting  closed  by  an  excursion  to  Greenfield  on  a  special 
train  over  the  Connecticut  River  Railroad. 


These  are  the  gauges  submitted  by  the  Executive  Committee, 
which  were  described  and  illustrated  in  the  Jot^iRNAL  for  August 
last,  page  386. 


Master  Car-Builders'  Association. — A  circular  from  Secre- 
tary John  W.  Cloud  announces  the  results  of  the  letter-ballots 
ordered  by  the  last  Convention. 

On  the  first — the  change  in  the  Wheel  Guarantee — there  were 
503  votes  in  favor  and  311  against.  This  change  is  therefore 
rejected,  having  failed  to  receive  the  two-thirds  vote  required. 

The  second — the  standard  M.  C.  B.  Coupler  Gauges — was 
adopted,    receiving    764    votes,    with   only   49    in    opposition. 


A  CIRCULAR  from  Secretary  John  W.  Cloud  gives  the  sub- 
jects and  committees  for  the  Convention  of  June,  1S93.  There 
are  four  committees  on  the  M.  C.  B.  Standards  as  follows  : 

1.  Drawbars  and  Brake-hf.ams.— To  consider  the  sugges- 
tions of  the  Committee  on  Standards,  as  to  standard  height  of 
Drawbars,  and  as  to  standard  form  of  Brake-beam,  and  report 
with  recommendations  and  drawings  in  detail.  Committee  ; 
E.  D.  Nelson,  John  Bean,  J.  R.  Rankin  and  C.  A.  Schroyer. 

2.  Axles,  Journal  Boxes,  Lids  and  Wedges. — To  consider 
the  suggestions  of  the  Committee  on  Standards,  and  to  recom- 
mend in  detail,  with  drawings,  how  these  standards  should  be 
modified  and  published.  Committee  :  R.  H.  Soule,  W.  H. 
Day  and  W.  H.  Lewis. 

3.  Truck  Pedestals  and  Safety  Chains. — To  consider  the 
suggestions  of  the  Committee  on  Standards,  and  to  recommend 
in  detail,  with  drawings,  how  these  standards  should  be  modi- 
fied anil  published.  Committee  :  T.  A.  Bissell,  William 
McWood  and  A.  E.  Mitchell. 

4.  Protection  ok  Trainmen  and  Lettering  Fast  Freight 
Line  Cars. — To  consider  the  suggestions  of  the  Committee  on 
Standards,  and  to  recommend  in  detail,  with  drawings,  how 
these  standards  should  be  modified  and  published.  Commit- 
tee :   E.  P.  Lord,  Robert  Walker  and  Thomas  Sutherland. 

The  committees  other  than  those  on  Standards  are  as  follows  : 
c,.  Tests  of  M.  C.  B.  Couplers. — To  arrange  for  and  con- 
duct the  tests,  as  proposed  by  the  Committee  of  1892  and  ap- 
proved by  the  Convention,  and  to  consider  and  report  upon  all 
other  questions  connected  with  the  M.  C.  B.  coupler  which  they 
might  consider  advisable,  with  the  exception  01  the  attachment 
at  the  rear  end  of  the  coupler  and  the  form  of  the  coupler  at 
that  point.  To  confer  with  the  Committee  on  Attachment  of 
M.  C.  B.  Couplers  to  Cars.  Committee  :  J.  M.  Wallis,  J.  S. 
Leniz,  R.  D.  Wade,  J.  H.  McConnell,  E.  Chamberlain  and 
T.  G.  Duncan. 

6.  Attachment  of  M.  C.  B.  Couplers  to  Cars.— To  recom- 
mend a  form,  in  detail,  of  M.  C.  B.  coupler  at  rear,  and  so  as 
to  take  yoke,  tail  bolt  and  continuous  draw-bar  attachments  ; 
also  to  consider  and  report  upon  the  best  lorm  of  draft  attach- 
ment to  cars.  To  confer  with  Committee  on  Tests  of  M.  C.  B. 
Couplers.  Committee  :  E.  D.  Bionner,  W.  H.  Harrison, 
A.  M.  Waitt,  William  Garstang,  A.  Dolbeer  and  John  H. 
Davis. 

7.  Metal  for  Brake  Shoes. — To  investigate  the  relative 
friction  and  wear  of  different  metals  and  different  shoes  in  gen- 
eral use  on  chilled  treads  and  on  steel  tires.  Committee  :  Will- 
iam Forsyth,  Benjamin  Welsh  and  F.  D.  Adams. 

3.  Cast-Iron  Wheels, — To  investigate  and  report  whether 
there  is  any  substantial  difference  in  wheels  made  by  different 
methods,  such  as  by  solid  chills  or  contracting  chills,  or  by  any 
other  difference  in  process  of  manufacture.  Committee:  G.  W. 
West.  W.  H.  Thomas  and  John  Player. 

9.  Steel-Tired  Wheels. — To  investigate  further  and  report 
with  all  data  available  as  to  relative  values  in  service.  Commit- 
tee :   R.  E.  Marshall,  J-  O.  Paltee  and  C.  H.  Cory. 

10.  Air-Brake  Tests. — To  further  investigate  and  report  in 
detail  what  tests  are  desirable  to  insure  best  available  service. 
Committee  :  G.  W.  Rhodes,  E.  B.  Wall,  George  Gibbs,  A.  S. 
Vogt  and  E.  A.  Williams. 

11.  Freight-Car  Truck  Frames. — To  include  in  its  report 
the  relative  advantages  of  fixed  bolsters  and  swing  bolsters. 
Committee  :  J.  C.  Barber,  W.  S.  Morris  and  S.  A.  Crone. 

12.  Steel  Center  Sills — To  consider  and  report  whether 
the  use  of  steel  for  center  sills  in  freight  cars  would  be  desir- 
able. Committee  :  D.  L  Barnes.  J.  N.  Barr  and  J.  D.  Mcll- 
wain. 

13.  Steam  Heating  and  Ventilation  of  Passenger  Cars. 
— To  review  the  report  of  last  year's  committee  on  this  subject, 
which  was  acted  on  provisionally,  and  to  recommend  any 
changes  that  may  be  deemed  proper  ;  also  to  further  pursue  the 
subject  of  steam  heating  in  general,  informing  the  Association 
as  to  what  improvements,  if  any,  is  being  made  over  the  meth- 
ods now  in  use.  Committee  :  L.  B.  Paxson,  J.  J.  Hennessy, 
Joseph  Townsend,  John  Hodge  and  David  White. 


Master  Car  and  Locomotive  Painters'  Association. — The 
annual  convention  began  at  the  Russell  House,  in  Detroit, 
Mich.,  September  14.  President  J.  A.  Goheen  delivered  the 
annual  address,  and  the  Secretary  presented  his  report,  show- 
ing 122  active  and  32  honorary  members,  with  a  balance  of 
$111  in  the  treasury. 

The  election  of  officers  resulted  as  follows  :  President,  Will- 
iam O.  Quest,  of  Pittsburgh  ;  Vice-President,  William  J.  Orr, 
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of  Rochester,  N.  Y.  ;  Second  Vice-President,  W.  T.  Leopold, 
of  Savannrih,  G.\.  ;  Secretary  and  Treasurer.  Robert  McKeon, 
of  Kent,  O.  Mr.  McKeon  has  held  this  position  in  the  Asso- 
ciation for  iS  years. 

At  ihe  evening  session  and  at  the  two  sessions  of  the  follow- 
ing day  the  commitlce  reports  were  presented  and  discussed, 
according  to  the  programme  which  was  published  in  the  Sep- 
tember number  of  the  Journal.  A  number  of  questions  sub- 
mitted by  members  were  also  discussed. 

The  attendance  at  the  meeting  was  very  good  ;  some  valu- 
able papers  were  presented,  and  the  discussions  called  out 
many  notes  of  practical  experience,  showing  that  the  Associa- 
tion is  actively  maintained  by  the  interest  of  its  members. 


American  Society  of  Civil  Engineers. — The  first  regular 
meeting  of  the  season  was  held  on  the  evening  of  September  7, 
President  Mendes  Cohen  in  the  chair.  The  Secretary  read 
papers  on  the  Increasing  Cost  of  Railroad  Tie  Renewals,  by 
Benjamin  Reece,  and  on  Thin  Floors  for  Bridges,  by  Albert  F. 
Robinson.  These  papers  were  received  early  enough  for  pres- 
entation to  the  annual  convention,  but  were  not  then  read  or 
discussed  on  account  of  lack  of  time  According  to  the  decision 
of  the  Board  these  papers  will  be  immediately  published  in  the 
Transactions,  but  written  discussions  will  still  be  received. 

Mr.  Reece's  paper  was  brierty  discussed  by  Mr.  Cohen,  and 
Mr.  Robinson's  by  Messrs.  T.  C.  Clarke  and  George  S.  Mori- 
son. 

It  was  announced  that  the  Board  of  Direction  by  an  unani- 
mous vote  elected  William  Hazel  Wilson  as  an  honorary  mem- 
ber. Ivor  Ludwig  Sjostrom,  Chehalis,  Wash.,  was  elected  by 
the  board  to  Junior  membership. 

The  election  by  letter-ballot  of  the  following  candidates  was 
announced : 

Mimbirs  :  Cary  Calvert  Barr,  Jersey  City,  N.  J.;  George 
William  Catt,  New  York  ;  James  Edgar  Denton,  Stevens  Insti- 
tute, Hoboken,  N.  J.;  Theodore  Semenovitch  Shmekff,  Reval, 
Russia. 

Associate  I^Ientbers  :  Walter  Eugene  Angler,  Memphis,  Tenn.; 
Austin  Lord  Bowman,  Roanoke,  Va.;  Loomis  Eaton  Chapin, 
Canton,  O.;  Edward  Wilkins  Dewey,  New  York  ;  Frank  Lyn- 
wood  Garrison,  Philadelphia,  Pa.;  Alva  Jarvis  Grover,  Omaha, 
Neb.:  Dunkin  Wirgman  Hemming,  Baltimore,  Md.;  Peter 
Elbert  Nostrand,  New  York  ;  Max  Ernst  Robert  Toltz,  St. 
Paul,  Minn.;  Maurice  Augustus  Viele,  New  York;  George 
Sraedley  Webster,  Philadelphia. 


At  the  regular  meeting  on  September  21  two  papers  were 
presented,  one  on  Strength  and  Weathering  Qualities  of  Roofing 
Slates,  by  Professor  Mansfield  Merriman.  The  second  was  on 
Tests  of  Power  Required  to  Drive  Electric  Street  Cars,  by 
Louis  B.  Bonnett. 


New  York  Railroad  Club. — At  the  first  meeting  of  the  sea- 
son, in  New  York,  September  15,  Mr.  Hugh  Baines  read  a 
paper  on  Rolling  Stock  in  its  Relation  to  Track.  This  was  fol- 
lowed by  a  paper  on  Boiler  Scale  and  Purification  of  Feed 
Water,  by  Mr.  F.  A.  Stinard.  Both  papers  were  discussed  by 
members  present. 


Technical  Society  of  the  Pacific  Coast. — At  the  regular 
meeting  in  San  Francisco,  September  2,  William  A.  Doble  and 
C.  P.  Feusier  were  elected  members. 

Mr.  M.  B.  Kerr,  of  the  Geological  Survey,  read  a  paper  on 
the  Geographical  Position  and  Height  of  Mount  St.  Elias, 
Alaska.  In  this  the  reader  gave  an  account  of  his  personal 
experiences  while  making  ihe  ascent,  and  discussed  at  length 
the  dilhculties  standing  in  the  way  of  [an  accurate  measurement 
of  the  height  of  Mount  St.  Elias.  The  lecture  was  illustrated 
by  stereopticon  views. 


NOTES  AND  NEWS. 


The  Hurontario  Ship  Railway. — At  the  last  session  of  the 
Ontario  Legislature  an  act  was  passed  incorporating  the  Ontario 
Ship  Railway  Company.  The  project  of  this  company  is  to 
build  a  three-track  railroad  from  Toronto  on  Lake  Ontario,  to 
Collingwood,  on  Georgian  Bay,  in  Lake  Huron,  for  the  pur- 
pose of  hauling  lake  vessels  between  those  two  points. 

Simply  stated,  the  plans  provide  for  basins  or  docks  at  the 
terminals,  which  can  be  emptied  and  filled  at  will,  and  where 
the  vessels  can  be  floated  on  and  off  the  enormous  car  designed 
to  transport  them.  On  the  car  the  vessels  will  rest  securely  on 
cradles.  The  car  itself  will  be  drawn  by  six  or  more  powerful 
locomotives. 


The  Ontario  Ship  Railway  will  be  about  66  miles  long,  and 
will  run  from  Collingwood,  on  Georgian  Bay,  to  the  mouth  of 
a  small  river  west  of  Toronto.  Georgian  Bay  is  an  arm  of 
Lake  Huron,  and  this  ship  railroad  would  make  a  new  loule 
between  Lake  Huron  and  Lake  Onlario,  by  cutting  off  the 
round-about  course  through  Lake  Huron,  St.  Clair  River,  Lake 
St.  Clair.  Detroit  River,  Lake  Erie  and  the  Welland  Canal,  or 
any  part  of  the  route. 

Immense  adjustable  cradles  are  fitted,  or  to  be  fitted,  on 
three  railway  tracks  of  the  standard  gauge,  and  by  this  means 
vessels  of  all  forms  or  size  may  be  conveyed  from  basin  to 
basin. — Marine  Record. 

This  is  the  project  advocated  by  Mr.  Corthell,  of  Chicago. 
The  route  is  one  which  must  have  suggested  itself  to  any  one 
who  has  studied  a  map  of  the  lakes  ;  the  method  of  building  it 
was  the  question  to  be  studied. 

The  New  Cunard  Steamer. — The  Campania,  the  first  of 
the  new  Cunard  steamers,  was  launched  September  8,  from 
the  yard  of  the  Fairfield  Company,  at  Govan,  Scotland.  She  is 
the  largest  steamer  ever  built,  except  the  Great  Eastern,  being 
600  ft.  long  and  75  ft.  beam,  and  will,  when  fully  loaded  with 
cargo,  passengers  and  stores,  have  a  displacement  which  is  es- 
timated at  over  19,000  tons.  This  is  a  displacement  by  at  least 
3,000  tons  greater  than  that  of  any  ship,  merchant  vessel  or 
man-of  war  now  in  existence.  It  is  anticipated  that  upon  her 
trials,  when  loaded  to  a  displacement  of  something  over  14,000 
tons,  she  will  attain  a  speed  of  23  knots,  or  nearly  26}  j  land 
miles  per  hour  ;  and  she  will,  not  improbably,  exceed  even 
this.  Upon  her  voyage  she  is  to  make  a  continuous  speed 
from  port  to  port  of  21  knots,  or  24.1  land  miles,  and  this  speed 
is  tolerably  certain  to  be  improved  upon  after  she  has  made  a 
few  trips.  Her  engines  are  ready  for  her,  but  no  part  cl  them 
will  be  put  on  board  until  she  is  in  the  water.  The  machinery 
consists  of  twin  phosphor-bronze  screws  driven  by  two  triple- 
expansion  engines,  each  capable  of  indicating  up  to  15,000 
H.P.  Each  engine  has  two  cranks  and  five  cylinders.  Two 
high-pressure  cylinders  will  exhaust  into  an  intermediate  cyl- 
inder, which  will  exhaust  into  two  low-pressure  cylinders  ;  and 
the  pistons  of  these  last  are  on  the  same  rods  as  the  pistons  of 
the  high-pressure  cylinders.  There  will  be  12  double-tnded 
boilers,  each  with  eight  furnaces,  and  there  will  be  six  stoke- 
holds. The  funnels,  two  in  number,  will  be  the  largest  ever 
made.  The  rudder,  formed  of  a  single  steel  plate,  is  so  wide 
that  no  British  firm  possessed  the  necessary  machinery  for  roll- 
ing it,  and  the  work  had,  in  consequence,  to  be  entrusted  to 
Krupp,  of  Essen. 

An  American  Exhibit  in  South  Africa.  — A  concern  known 
as  the  Mercantile  Corporation  of  the  United  States  and  South 
Africa,  Limited,  has  made  arrangements  to  hold  a  permanent 
exhibition  of  American  manufactures  in  Cape  Town,  the  capital 
of  the  South  African  Colonics,  with  the  object  of  building  up 
and  increasing  trade  between  the  two  countries.  All  kinds  of 
machinery  will  be  shown,  and  the  purpose  is  to  make  Ihe  ex- 
hibit an  interesting  and  valuable  one.  The  company  is  organ- 
ized for  the  purpose  of  conducting  and  developing  trade.  Mr. 
R.  H.  Allen  is  the  Secretary  at  Cape  Town,  and  the  agency  in 
the  United  Slates  is  held  by  the  firm  of  Haase  &  V'aughan,  of 
No.  140  Pearl  Street,  New  York  City. 

Prize  for  Electrical  Investigations. — At  the  last  prize 
contest  instituted  by  the  City  of  Pans  fcr  the  best  electric 
meter,  the  prize  of  5,000  francs  was  awarded  to  Professor  Elihu 
Thomson.  With  the  desire  that  this  sum  should  serve  for  the 
development  of  the  theoretical  knowledge  of  electricity.  Pro- 
fessor Thomson  requested  Mr.  Thurnauer,  the  European  Man- 
ager of  the  Thomson-Houston  Company,  to  ofTer  a  prize  for 
the  best  work  on  some  theoretical  question  in  electricity  and  lo 
orga)iize  a  committee  to  propose  the  subjects,  examine  the 
productions  and  award  the  prize.  The  Committee  which  has 
been  selected  is  composed  of  eminent  French  electricians,  and 
has  decided  that  the  prize  should  be  given  for  an  investigation 
o«  one  of  the  following  subjects  : 

1.  The  heat  developed  by  successive  charges  and  discharges 
of  condensers  under  different  conditions  of  frequency,  nature 
of  dieletric  and  quantity  of  charge. 

2.  It  has  been  shown  theoretically  that  when  the  two  surfaces 
of  a  condenser  are  connected  by  a  conducting  body,  the  con- 
denser becomes  the  source  of  alternatine  currents  as  soon  as 
the  resistance  of  the  conducting  body  decreases  below  a  certain 
limit.  The  formula  that  permits  calculating  the  period  of  this 
oscillation  has  not  yet  been  completely  verified.  This  period 
of  oscillation  should  be  investigated  expeiimenlally  under  con- 
ditions such  that  the  exact  measure  of  resistance,  capacity  and 
coefficients  of  self-induction  may  be  possible,  in  order  to  arrive 

I    at  a  complete  and  precise  verification  of  this  formula. 
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3.  When  a  condenser  made  with  an  imperfect  insulating 
material  has  been  charged  and  then  left  to  itself,  the  charge  is 
gradually  dissipated.  The  time  necessary  for  the  charge  to  be 
reduced  to  a  given  fraction  of  its  initial  value  depends  only  on 
the  nature  of  the  insulating  material.  It  is  proposed  to  investi- 
gate whether,  as  certain  recent  theories  would  seem  to  indicate, 
analogous  phenomena  do  not  present  themselves  in  metallic 
conductors,  and  whether  these  can  be  shown  experimentally. 

4.  It  is  proposed  to  arrange  and  systematize  our  present 
knowledge  of  the  graphical  solutions  of  electrical  problems, 
and  deduce  from  them  some  general  methods  as  in  graphical 
statics. 

The  theses  presented  may  be  written  in  English,  French, 
German,  Italian,  Spanish  or  Latin.  They  may  be  in  manu- 
script, or  printed. 

Each  thesis  presented  must  be  signed  by  a  pseudonym  and 
accompanied  by  a  sealed  envelope  bearing  the  same  pseudonym 
on  the  outside,  and  with  the  name  and  address  of  the  author 
inside. 

The  papers  must  be  sent  before  September  15,  1893,  to 
B.  Abdank  Abakanowicz,  Consulting  Engineer,  the  Secretary 
of  the  Committee,  at  7,  Rue  du  Louvre,  Paris,  who  will  furnish 
any  further  information  required. 

A  Handy  Reading  Chair.  — The  illustration  annexed  shows 
the  construction  of  a  chair  for  use  in  reading,  which  is  said  to 
be  very  nearly  a  representation  of  one  preserved  at  Walmer 
Castle,   which  was  used    by   the    Duke   of   Wellington.     The 


,A^  PECULIAR   READING   CHAIR. 

illustration  explains  itself.  The  seat  may  be]  stuffed  and 
upholstered  to  suit,  and  the  desk  can  be  made  to  rest  at  any 
desired  inclination. — English  ilechaiiu. 

A  Railroad  Car  Lamp — Theaccompanying  drawing  shows 
a  form  of  lamp  for  cars  which  has  recently  been  patented  by 
August  Nieuwenhuys,  of  Brussels,  Belgium.  The  object  is  to 
increase  the  brightness  and  steady  the  vacillating  light  gener- 
ally found  in  railway  carriages  or  coupes  by  concentrating  the 
luminous  rays  emitted  by  the  lighting  appliances,  of  whatever 
kind  they  may  be,  by  means  of  a  glass  or  crystal  projector  of 
special  lenticular  construction,  which  is  applied  around  the 
usual  glass  globe  of  the  lamp.  By  this  means  is  obtained  a 
much  more  Intense  and  steady  light,  less  fatiguing  to  the  eye, 
and  enabling  one  to  read  easily  when  at  present  no  reading  is 
possible. 

In  the  drawing  the  arrangement  is  shown  in  section,  as  ap- 
plied to  the  celling  of  a  car,  with  a  lamp  of  any  kind.  In  this 
drawing  I.  is  the  lamp  inserted  in  the  ordinary  chimney  C ;  G 
is  the  ordinary  glass  globe  which  incloses  it,  and  P  is  the  pro 
jeclor  or  globe  of  concentration,  which  Is  suspended  by  a  flange 
?■  in  a  circular  groove  in. 

In  order  to  effect  concentration  of  the  light,  the  walls  of  the 
projector  must  be  of  lenticular  form,  such  that  the  light  is  pro- 
jected and  concentrated  in  all  directions.    It  is  therefore  neces- 


sary to  combine  several  lenticular  bodies,  the  surface  of  the 
whole  of  these  being  approximately  that  of  a  sphere  concentric 
with  the  flame  or  llluminant.  In  the  present  example  the  prob- 
lem is  solved  by  combining  a  lenticular  convex  ring  A,  some- 


NIEUWENHUYS'   CAR    LAMP. 

what  conical  in  section,  with  a  horizontal  convex  lens  B,  form- 
ing the  bottom,  the  whole  being  a  kind  of  globe  which  can 
easily  be  made  in  one  piece  and  the  external  spherical  surface 
of  which  accurately  reflects  all  the  luminous  rays  in  all  direc- 
tions. 

It  might  be  objected  that  by  the  use  of  the  projector  P  the 
ordinary  globe  becomes  supEtfluous  and  that  the  projector  alone 
would  suffice  ;  but  there  would  be  a  serious  inconvenience  in 
doing  away  with  the  glass  globe,  because  the  heat  of  the  lamp 
L  would  be  received  directly  on  the  projector  /',  which  might 
cause  it  to  crack,  particularly  along  the  line  of  junction  of  the 
lenticular  ring  A  with  the  lens  B,  the  thickness  of  glass  along 
this  circle  being  out  of  proporiion  to  the  rest.  This  risk  is 
completely  avoided  by  retaining  the  globe  G,  which  prevents 
the  heat  from  reaching  the  projector,  the  temperature  of  which 
remains  the  more  uniform  as  its  interior  is  ventilated  by  its 
communication  with  the  chimney  C.  The  result  is  therefore  at- 
tained simply  by  applying  the  globe  to  a  lamp  of  any  nature  or 
construct'on  for  perfectly  lighting  a  railroad  car. 

The  Tower  Bridge. — The  accompanying  illustration,  from 
InJiislries,  gives  an  elevation  and  plan  of  the  Tower  Bridge, 
now  in  course  of  erection  over  the  Thames  in  London.  Of 
this  bridge  Industries  says  :  "  Probably  the  same  weight  and 
exceptional  workmanship  have  never  been  crowded  Into  so 
small  a  compass  as  in  the  Tower  Bridge.  The  weight  of  mild 
steel  in  the  total  structure  will  be  12,000  tons.  Some  idea  of 
this  quantity  may  be  had  from  the  fact  that  it  is  equal  to  a 
mass  of  steel  12  In.  thick,  60  ft.  wide,  and  a  length  equal  to 
that  of  the  bridge.  Of  this  quantity  8  000  tons  are  already  on 
the  works.  The  approach  to  the  bridge  Is  70  ft.  wide,  which 
is  reduced  to  60  ft.,  and  further  reduced  to  50  ft.  over  the  center 
span.  The  bridge  consists  mainly  of  three  spans.  The  center 
span,  of  200  ft.,  for  the  passage  of  ships,  is  an  opening  span 
on  the  bascule  or  lifting  type,  opening  in  two  leaves.  These 
are  ba'anced  on  the  main  piers  built  in  the  middle  of  the  river. 
Each  pier  carries  a  series  of  steel  octagonal  columns  forming  a 
tower,  which  will  be  cased  with  masonry.  From  these  towers 
are  carried  two  independent  fool-bridges  at  a  height  of  150  ft. 
above  the  water  level,  and  one  end  of  each  side  suspension 
span. 

"  Access  will  be  obtained  to  these  foot-bridges  by  hydraulic 
lifts  worked  inside  the  towers  when  the  central  span  is  opened 
for  the  passage  of  ships.  The  loot  traffic  will  thus  be  contin- 
uous at  all  stages  of  the  tide,  but  vehicular  traffic  will  be  stopped 
during  the  time  the  bascule  span  is  open.  The  foot-bridges 
are  now  continuous  across  the  river  from  tower  to  tower. 
These  foot-bridges  are  12  ft.  wide  and  about  240  ft.  long,  and 
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weigh,  together,  about  500  tons.  They  are  built  on  the  canti- 
lever principle.  A  cantilever  of  do  ft.  projects  from  each  lower, 
and  these  carry  a  central  girder  of  120  ft.  span  by  means  of 


neer.  This  dam  will  be  1,125  f'-  'ong  and  70  ft.  high  in  the 
center  ;  it  is  of  solid  masonry,  faced  with  granite.  It  is  esti- 
mated that  at  high  water  350,000  cubic  feet  of  water  per  second 


iiidiUux  Abvhnemt 


Fig   S— Side  Elevation  of  Bridck  as  Compi ytrii 
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Fig.  4,— StMi  Plans  op  BRrDOE  at  Top  and  Roap  Levbl 
THE   TOWER   BRIDGE   OVER   THE   THAMES,    LONDON,   ENGLAND. 


6-in.  flat  steel  rods  suspended  from  the  ends  of  the  true  canti- 
levers. 

"  The  center  or  lifting  span  is  carried  by  four  main  ribs 
from  each  pivot,  meeting  at  the  center  of  the  river.  These 
ribs  are  16  ft.  2  in.  deep  at  the  haunches,  the  flanges  being 
3  ft.  wide,  and  are  now  being  built  on  their  respective  piers, 
end  on — that  is  to  say,  with  the  girders  pointing  up  in  the  air 
and  the  span  open.  Between  these  main  ribs  will  be  fi.xed 
cross-girders  and  buckled  plates,  on  which  a  wood  roadway 
will  be  laid.  Each  leaf  of  the  opening  span  will  weigh  1,000 
tons,  of  which  50  tons  was  built  on  a  stage  rolled  forward  and 
turned  up  vertically.  Each  leaf  measures  113  ft.  3  in.  long, 
and  is  50  ft.  wide,  while  it  has  a  counterbalance  part  weighted 
with  300  tons  of  lead.  The  pivot  which  carries  each  leaf  is  21 
in.  diameter,  40  ft.  long,  and  alone  weighs  26  tons.  The  holes 
in  the  girders  will  be  bored  in  situ.  Each  leaf  will  be  raise 
and  lowered  by  mfans  of  a  rack  having  42  ft.  radius  worked  by 
means  of  gearing  from  hydraulic  engines  fixed  in  the  body  of 
the  pier.  The  side  spans  of  the  bridge  are  supported  by  brace 
girders,  each  girder  being  really  a  huge  chain  of  two  links,  one 
end  carried  on  the  top  of  the  steel  columns  on  the  pier,  and 
the  other  by  similar  columns  on  the  abutment.  To  allow  for 
expansion  and  contraction  of  the  metal  they  are  carried  on 
roller  bearings.  The  roadway  is  suspended  from  these  braced 
girders.  From  the  abutments  these  braced  girders  or  chains 
are  carried  down  below  the  ground  and  anchored  to  large 
foundation  girders  bedded  in  a  huge  mass  of  concrete.  To 
counteract  the  pull  of  the  chains  on  the  towers,  a  horizontal 
main  tie  for  each  chain  is  carried  from  tower  to  lower.  Some 
idea  of  the  magnitude  of  these  ties  may  be  gathered  when  we 
state  they  are  301  ft.  long,  2  ft.  deep,  and  8  in.  thick. 

"  The  floor  of  the  side  spans  is  carried  by  cross-girders 
pitched  iS  ft.  apart,  suspended  by  steel  rods  from  the  chains. 
Upon  the  cross-girders  are  fixed  the  bearing  or  distribu'ing 
girders,  eight  in  number.  Upon  these  again  is  fixed  a  stamped 
steel  corrugated  floor,  with  74-in.  corrugations  and  metal  |-in. 
thick. 

"The  hydraulic  power  for  working  Ihe  lifts  and  the  two 
leaves  of  the  center  span  is  generated  on  the  Surrey  side  of 
the  river.  The  whole  of  the  machinery  for  this  part  of  the 
work  is  being  supplied  by  Messrs.  Sir  W.  Armstrong,  Mitchell 
&  Company,  Newcastle-on-Tyne.  Mr.  J.  Wolfe  Barry  is 
Chief  Engineer. 

"  The  steel  octagonal  columns  forming  the  towers  of  the 
abutments  will  be  cksed  in  with  ornamental  masonry,  and 
similar  masonry  will  shroud  the  columns  on  the  piers,  a  por- 
tion of  which  is  completed." 

The  Austin  Dam. — The  accompanying  sketch  shows  a  cross- 
section  of  the  dam  now  in  course  of  erection  at  Austin,  Tex., 
and  is  from  the  report  of   Mr.  J.  T.  Fanning,  Consulting  Engi- 


will  pass  over  the  crest  of  the  dam,  a  greater  overflow  than  is 
known  at  any  dam  in  the  world.  The  dam  will  cause  a  back- 
water extending  some  25  miles  up  the  river,  and  abundant 
storage  is  provided  for  the  dry  season.     It  will  furnish  a  large 


amount  of  power,  besides  a  water  supply  for  the  city  and  for 
irrigation. 

Damming  the  Rio  Grande. — A  press  dispatch  says  that  a 
company  has  been  incorporated  under  the  laws  of  New  Mexico 
for  the  purpose  of  putting  a  big  dam  across  the  Rio  Grande  to 
store  water  for  irrigating  both  in  Mexico  and  the  United  States. 
William  Hamilton,  of  New  York,  is  at  the  head  of  the  project, 
and  the  company  is  incorporated  for  a  capital  of  $10,000,000. 

The  dam  will  be  built  about  5  miles  above  El  Paso  in  Moun- 
tain Gateway.  It  will  be  560  ft.  long,  of  solid  masonry  from 
cliff  to  clilT,  resting  on  a  solid  limestone  foundation,  and  will 
be  70  ft.  wide. 

There  will  be  two  double  iron  gates  on  the  Texas  side  of  the 
canon  and  two  of  precisely  the  same  size  and  pattern  on  the 
Mexican  side.  From  these  gates  two  canals  will  be  cut  through 
the  rock,  following  the  bluff  on  the  Mexican  side,  capable  of 
carrying  a  volume  of  water  20  ft.  wide  and  10  ft.  deep.  The 
cost  of  the  dani  and  canals  is  estimated  at  ^2500,000.  The 
construction  of  this  dam  will  create  an  inland  lake  15  miles 
long  and  about  5  miles  wide,  with  an  average  depth  of  about 
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25  ft.  Storage  reservoirs  will  be  constructed  on  both  sides  of 
the  canon  above,  also,  so  as  to  replenish  the  lake  from  time  to 
time  and  keep  it  up  to  high-water  mark. 

A  New  Axle  Lubricator. — The  accompanying  drawings 
show  a  new  form  of  axle  lubricator,  devised  and  patented  by 
J.  T.  Connelly,  of  Milton,  Pa.  Fig.  I  is  a  section  and  figs. 
2,  3  and  4  show  details.  In  the  drawings  A  designates  one 
end  of  a  car-axle,  which  is  preferably  formed  with  a  reduced 
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CONNELLY'S   AXLE   LUBRICATOR. 


bearing-surface  a,  as  usual.  Centrally  within  the  axle  end  is 
provided  a  longitudinal  bore  B,  extending  from  the  extreme 
end  of  the  axle  to  slightly  beyond  the  inner  end  of  the  bearing- 
surface  a  and  having  at  its  outer  portion  interior  screw-threads 
b.  C  designates  a  plug  for  closing  the  outer  portion  of  the 
bore  B,  and  to  this  end  it  has  external  screw-threads  d.  The 
plug  C  is  provided  with  a  central  longitudinal  bore  D,  of 
greatly  less  diameter  than  the  bore  B,  and  extends  from  end 
to  end  of  the  plug.  One  or  more  bores  F.  are  provided  through 
the  journal  and  at  comcident  points  through  the  plug,  said 
bores  extending  from  the  bore  D  to  the  periphery  of   the  axle. 

In  operation,  the  axle  being  journaled  in  boxes  provided 
with  saturated  waste,  the  oil  or  other  lubricant  from  the  latter 
enters  the  bore  B  through  the  bore  D  and  finds  an  outlet 
through  the  bores  E,  a  certain  quantity  of  the  lubricant  being 
at  all  times  held  within  the  bore  B  (in  practice  about  one-thiid 
the  capacity  of  the  latter)  and  serving  the  office  of  keeping  the 
journal  cool.  This  result  is  attained  by  reason  of  the  bore  D, 
being  of  greatly  less  diameter  than  the  bore  B,  and  communi- 
cation between  the  latter  and  the  periphery  of  the  axle  being 
had  only  through  the  bore  D,  the  lubricant  when  it  reaches  the 
level  indicated  in  doited  lines,  fig.  i,  finds  no  outlet,  the  re- 
maining quantity  being  thus  permanently  retained  within  the 
bore  B,  for  the  purpose  mentioned. 

This  device  can  be  applied  also  to  crank-pins  and  similar 
journals.  For  such  bearings  the  arrangement  is  shown  in 
fig.  5  ;  here  the  outer  end  of  the  plug  is  closed  and  an  oil  cup, 
S,  is  carried  by  the  bearing  lor  the  journal  and  has  its  outlet  in 
a  direcl  transverse  plane  with  a  bore,  E' .  Thus  as  the  journal 
revolves  the  latter  bore  coincides  with  the  outlet  of  the  oil-cup, 
and  the  lubricant  passes  therefrom  to  the  interior  of  the  jour- 
nal ;  but  when  the  bore  is  removed  from  the  outlet  the  lubricant 
is  deposited  upon  the  periphery  of  the  journal  to  lubricate  the 
same. 

A  New  Boiler. — The  accompanying  drawing,  from  the  Iron 
Trade  Review,  shows  a  boiler  devised  by  Herbert  F.  Cook,  of 
Cleveland,  O.,  for  which  the  advantages  of  quick  steaming,  free 
circulation  and  freedom  from  deposit  of  scale  are  claimed.  A 
boiler  of  this  class  has  been  in  use  at  the  Cherry  Valley  Iron 
Works  in  Leetonia,  O.,  for  some  time,  with  excellent  results, 
and  others  are  now  under  construction. 


This  boiler  is  of  the  vertical  water-tube  type  and  is  set  in 
brick-work,  as  shown  in  the  accompanying  illustration.  One 
object  aimed  at  is  the  utilization  to  the  largest  degree  of  the 
heat  applied  ;  another  aim  is  to  secure  the  most  complete  cir- 
culation, and  this  is  accomplished  by  having  all  passage  ways 
perpendicular  to  a  direct  line  to  the  circulation  of  water,  with 
no  curved  passages.  This  leaves  a  clear,  direct  opening  from 
lop  to  bottom  of  the  boiler.  There  are  no  flat  or  horizontal 
surfaces  that  sediment  can  accumulate  on,  except  the  bottom 
of  the  lower  chamber,  which  is  below  the  effects  of  the  fire, 
and  which  is  so  arranged  that  water  is  at  all  times  in  circula- 
tion. The  outer  tubes  being  the  thinnest  material,  containing 
the  smallest  body  of  water  and  exposed  to  the  greatest  heat, 
the  circulation  will  be  upward  through  these  outer  tubes  and 
downward  through  the  large  flue  in  the  center,  in  which  there 
is  a  larger  body  of  water  and  which  is  partially  protected  from 
the  fire  by  the  surrounding  tubes  ;  this  gives  a  positive  circu- 
lation from  top  to  bottom,  with  separate  passage-ways  for 
upward  and  downward  currents  of  water. 

The  upper  chamber  is  incased  in  brickwork,  so  that  there  is 
no  radiation  of  heat,  and  it  acts  as  a  superheater.  The  tubes 
are  so  arranged  that  they  can  be  taken  out  and  replaced  very 
quickly  if  necessary,  the  holes  in  Ihe  tube  sheet  of   the  upper 


COOK'S. TUBULAR   BOILER. 

chamber  being  made  \  in.  larger  than  the  tube,  with  copper 
ferrules  on  so  that  when  the  tubes  are  loosened  for  the  pur- 
pose of  taking  them  out,  the  lower  end  will  cant  over  far 
enough  to  allow  them  to  be  slipped  down  the  side  of  the  boiler 
and  passed  up  between  the  brick-work  and  the  outer  side  ol 
the  upper  chamber. 
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NEW  YORK,  NOVEMBER,  1892. 

The  address  made  by  Mr.  H.  G.  Haines,  as  President 
at  the  recent  meeting  of  the  American  Railroad  Associa- 
tion, related  to  the  changes  needed  in  the  code  of  train 
rules  to  accommodate  them  to  recent  changes  and  im- 
provements in  block  signal  working,  and  to  the  necessity 
of  further  changes  in  the  system  of  working  crowded  lines 
under  block  system. 

The  long-distance  telephone  line  between  New  York 
and  Chicago  was  formally  opened  October  18.  At  the 
New  York  end  of  the  line  a  number  of  invited  guests  were 
present  and  the  opening  was  very  successful.  The  line 
had,  of  course,  been  thoroughly  tested,  and  on  this  occa- 
sion the  voices  were  distinctly  heard,  and  conversation 
was  carried  on  over  the  wires  without  difficulty. 

The  line  used  is  about  1,000  miles  long,  and  runs  from 
New  York  to  Pittsburgh  by  way  of  Easton,  Harrisburg, 
Pittsburgh,  Youngstown  and  South  Bend.  The  poles 
carry  two  lines  of  No.  8  copper  wire  ;  the  line  is  very 
substantially  built,  with  heavy  poles  and  all  the  latest  im- 
provements in  the  way  of  insulators  and  other  fittings. 


The  new  cruiser  Brooklyn,  like  the  New  York,  will 
have  four  engines,  two  to  each  screw.  At  full  speed  all 
four  will  be  used,  but  in  ordinary  cruising  only  two  will 
be  at  work.  These  engines  will  be  of  the  vertical  triple- 
expansion  type  used  in  most  of  the  new  cruisers,  and  will 
have  cylinders  32,  47  and  72  X  42  in.  With  160  lbs. 
pressure  and  130  revolutions  they  are  expected  to  develop 
16,000  H.P. 

A  peculiar  feature  of  the  Brooklyn  will  be  the  great 
height  of  the  smoke-stacks.  There  will  be  three  of  these, 
and  they  will  be  carried  to  a  height  of  100  ft.  above  the 
grate  level.  Certainly  they  will  be  a  very  prominent  fea- 
ture in  the  general  appearance  of  the  ship. 


The  law  of  the  State  of  New  York  requires  that  all 
freight  cars  running  in  the  State  must  be  provided  with 
automatic  couplers  by  November  I,  1892.  The  Railroad 
Commission,  however,  acting  on  authority  given  it  by  the 


same  law,  has  postponed  the  time  for  one  year,  until  No- 
vember I,  1893.  This  was  done  on  representations  made 
by  a  number  of  the  railroad  companies  that  it  would  be 
impossible  to  procure  the  necessary  material  and  fit  up  the 
cars  by  the  lime  originally  fixed. 


In  the  suit  brought  by  the  Interstate  Commerce  Com- 
mission against  the  Texas  &  Pacific  Railroad,  the  United 
States  Circuit  Court  has  given  an  important  decision,  sup- 
porting the  ruling  of  the  Commission  and  fully  recognizing 
its  powers  and  duties  under  the  law.  The  suit  was 
brought  for  the  enforcement  of  an  order  of  the  Commis- 
sion, requiring  the  defendant  road  to  desist  from  carrying 
articles  of  imported  traffic  shipped  from  any  foreign  port, 
upon  through  bills  of  lading,  to  places  within  the  United 
States  at  lower  rates  than  those  established  by  the  inland 
traffic  of  the  road  for  the  carriage  of  similar  articles. 
The  decision  is,  perhaps,  the  most  important  of  any  given 
under  the  law  since  its  passage. 


At  a  meeting  held  in  Chicago  during  the  ceremonies  of 
the  dedication  week  of  the  Exposition,  a  number  of  gentle- 
men interested  in  the  subject  formed  a  preliminary  organi- 
zation of  a  National  League  for  the  improvement  of  high- 
way roads.  The  ol)ject  is  to  establish  a  central  society  to 
secure  the  co-operation  and  harmonious  working  of  the 
different  State  and  local  societies  formed  for  the  same 
purpose.  The  new  national  league  has  abundant  oppor- 
tunities for  usefulness,  and  it  is  to  be  hoped  that  it  will  be 
well  supported. 

The  latest  addition  to  the  number  of  Stales  which  have 
held  road  meetings  is  Arkansas,  whose  Convention  was 
held  at  Little  Rock,  September  20.  A  number  of  papers 
were  presented  on  the  best  plans  for  building  and  main- 
taining better  highway  roads,  and  the  attendance  was 
large  and  representative  enough  to  secure  public  attention 
and  to  emphasize  the  public  interest  in  the  subject. 


The  longest  car  transfer  ferry  in  the  world  has  been 
established  by  the  Toledo,  Ann  Arbor  &  Northern  Rail- 
road, and  will  run  across  Lake  Michigan  between  Frank- 
fort, Mich.,  the  western  terminus  of  that  line,  and  Kewau- 
nee. Wis.,  the  eastern  terminus  of  the  Green  Bay,  Winona 
&  St.  Paul  Railroad.  The  boats  have  been  especially 
built  for  the  service  and  are  described  in  another  column. 
They  are  intended  to  meet  the  various  difficulties  of  the 
route,  including  high  seas  and  ice,  and  are  supplied  with 
abundant  motive  power.  The  distance  run  is  63  miles,  or 
considerably  longer  than  that  made  by  the  car-ferry  across 
the  Straits  of  Mackinaw. 


The  decision  of  the  Lower  Court  supporting  the  patent 
of  Mr.  Thomas  A.  Edison  for  the  incandescent  light  has 
been  upheld  by  the  United  States  Circuit  Court  of  Ap- 
peals, thus  giving  Mr.  Edison  and  the  company  with  which 
he  is  connected  the  exclusive  right  to  make  the  incandes- 
cent lamp  in  its  present  form. 


The  construction  of  steel  coal  barges  for  use  on  the  Ohio 
and  the  Mississippi  has  been  begun  by  the  firm  of  W.  H. 
Brown's  Sons,  in  Pittsburgh,  who  propose  to  extend  it  as 
fast  as  possible.     While  the  steel  barge  is  much  more 
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expensive  than  the  wooden  barges  now  generally  used  in 
the  Pittsburgh  coal  traffic,  it  will  last  much  longer,  and  it 
is  calculated  that  the  saving  will  in  the  end  be  consider- 
able. The  first  barge  built  is  135  ft.  long,  24  ft.  beam, 
and  7  ft.  9  in.  depth  of  hold.  From  the  accounts  received, 
however,  it  would  seenj  that  the  construction  lacks  longi- 
tudinal strength.  The  barge  as  built  is  simply  a  steel 
box  of  the  dimensions  given,  and  it  seems  probable  that 
experience  will  show  the  need  of  more  bracing  than  has 
been  considered  necessary  in  the  first  one. 


Not  every  city  is  as  fortunate  as  the  town  of  Boise  City, 
in  Idaho,  which  has  a  supply  of  natural  heat  ready  almost 
at  its  doors.  It  is  now  proposed  to  heat  the  houses  of  the 
town  by  hot  water  from  artesian  wells  a  mile  from  the 
city,  the  water  discharged  from  which  comes  to  the  sur- 
face in  a  boiling  condition.  The  main  pipe  will  be  6  in. 
in  diameter  and  distribution  to  houses  will  be  made  by 
similar  pipes.  It  is  calculated  that  the  cost  of  heating  by 
this  system,  including  a  good  profit  on  the  original  outlay, 
will  be  less  than  half  the  present  cost  with  coal. 


The  management  of  the  Chicago  Exposition  are  seri- 
ously considering  the  question  of  transportation  of  pas- 
sengers to  and  from  the  Exhibition  grounds.  Many  cal- 
culations have  been  made  as  to  the  number  of  passengers 
for  which  transportation  must  be  provided.  These  differ, 
naturally,  but  a  conservative  estimate  places  the  average 
daily  attendance  at  about  200,000  persons.  To  carry 
these,  there  are  the  cable  lines,  the  Elevated  Railroad, 
the  suburban  trains  of  the  Illinois  Central  and  the  lake 
steamers,  and  it  is  believed  that  these  will  be  sufficient 
without  any  additional  provision.  Including  the  number 
which  will  be  brought  by  various  vehicles  and  will  come 
to  the  ground  on  foot,  it  is  estimated  that  somewhat  over 
100,000  passengers  per  hour  can  be  carried  to  or  from  the 
grounds  without  dangerous  crowding  of  trains  or  cars. 

The  number  of  passengers  carried  by  the  city  lines  in 
New  York  during  the  week  of  the  Columbus  celebration 
exceeded  anything  on  record  in  that  city.  Every  means 
of  transportation  was  worked  to  its  fullest  capacity  for  at 
least  three  days  of  the  week.  On  Wednesday,  October  12, 
the  Elevated  roads  carried  1,075,000  passengers,  or  more 
than  twice  the  usual  number.  The  emergency  was  met 
as  well  as  might  have  been  expected  ;  but  the  dangerous 
crowding  and  many  delays  showed  more  plainly  than  ever 
the  need  of  additional  lines,  either  above  or  below  the 
surface. 

It  is  announced  that  work  has  actually  been  begun  on 
the  new  Simplon  tunnel,  which  will,  when  completed,  be 
the  longest  tunnel  in  the  world.  It  will  extend  from 
Brieg,  in  Switzerland,  to  Isella,  in  Italy,  and  its  total 
length  will  be  12.4  miles.  In  this  work  all  the  machinery 
used  will  be  of  the  most  approved  description,  and  all 
means  will  be  used  to  facilitate  the  boring  of  the  tunnel  ; 
but  it  is  expected  that  from  eight  to  nine  years  will  be  re- 
quired for  its  construction. 


The  steamer  City  of  Paris,  of  the  Inman  Line,  has 
again  broken  the  record,  having  reached  New  York  Octo- 
ber 19  in  S  days,  14  hours  and  24  minutes  from  Queens- 
town.  This  is  I  hour  and  34  minutes  less  than  the  best 
time  previously  made,  which  was  by  the  same  ship,  and 


2  hours  and  7  minutes  less  than  the  time  made  by  the 
White  Star  steamer  Teutonic  somt  months  ago.  The  total 
distance  run  on  this  voyage — 2,782  knots — and  the  dis- 
tances made  daily  were  :  First  day,  44S  ;  second,  508  ; 
third,  503  ;  fourth,  505  ;  fifth,  530  ;  sixth,  288.  The  aver- 
age speed  of  the  vessel  for  the  whole  trip  was  thus  20.7 
knots  an  hour,  and  her  average  speed  on  the  best  day's 
run  was  22.08  knots  an  hour.  This  exceeds  any  Trans- 
atlantic performance  on  record,  and  shows  really  an  ex- 
traordinary high  sustained  speed. 

The  City  0/  Paris  was  built  in  1889.  She  is  580  ft.  long 
over  all  and  63J  ft.  beam.  She  has  twin  screws,  each 
driven  by  a  triple-expansion  engine.  The  screws  are 
three-bladed  and  are  20  ft.  in  diameter.  It  may  be  added 
that  her  average  coal  consumption  on  this  trip  was  about 
320  tons  per  day. 

The  New  York  State  Canal  Convention  met  in  Buffalo 
October  19,  with  a  larger  attendance  than  had  been  ex- 
pected. A  number  of  prominent  persons  were  present, 
and  the  result  of  the  meeting  cannot  fail  to  encourage 
those  who  are  working  for  the  support  and  improvement 
of  the  canals. 

The  importance  of  good  roads  to  the  railroads  is  well 
urged  by  Colonel  Pope,  in  a  letter  which  is  published  on 
another  page.  While  the  road  question  affects  all  of  us 
directly  or  indirectly,  the  railroads  have,  perhaps,  the 
largest  pecuniary  interest  directly  involved,  and.  their  in- 
fluence can  do  much  to  help  on  the  agitation  of  the  road 
question.  The  highway  roads  are  their  feeders,  and  the 
difference  between  easy  and  difficult  access  to  a  railroad 
station  may  have  an  important  influence  on  its  receipts. 


BIG  LOCOMOTIVE  WHEELS. 


There  has  been  an  endless  discussion,  ever  since  loco- 
motives were  first  introduced,  with  reference  to  the  size 
of  their  driving-wheels.  Doubtless  Stephenson  and  Erics- 
son and  Hackworth  at  the  time  of  the  famous  trial  on  the 
Liverpool  &  Manchester  Railway,  in  1829,  discussed  this 
subject  as  earnestly  then  as  it  is  talked  over  now  by  differ- 
ent conditions  of  railroad  men  the  world  over.  Practice, 
especially  for  fast  passenger  service,  vacillates  between 
driving-wheels  of  large  and  of  small  size.  On  another 
page  we  give  an  engraving  of  engine  No.  870  of  the  New 
York  Central  &  Hudson  River  Railroad,  to  which  Mr. 
Buchanan  has  applied  wheels  7  ft.  \  in.  in  diameter,  the 
largest  which  are  now  used  in  this  country.  We  also 
give  engravings  of  the  engine  Corniuall,  which  is  still 
running  on  the  London  &  Northwestern,  and  has  wheels 
8  ft.  6  in.  diameter,  the  largest  which  are  now  in  use 
anywhere.  The  publication  of  the  latter  engravings  in  an 
English  paper  has  called  out  some  correspondence,  from 
which  it  appears  that  the  biggest  driving-wheels  that  were 
ever  used  were  employed  on  an  engine  called  the  Hurri- 
cane, built  by  the  Messrs.  Hawthorne  for  the  Great  West- 
ern Railway.  This  engine,  it  is  reported,  was  a  failure. 
So  far  as  we  now  know  there  is  no  drawing  or  engraving 
of  it  extant. 

From  the  illustration  of  the  New  York  Central  engine 
it  will  be  seen  that  the  boiler  is  so  high  that  the  chimney 
had  to  be  shortened  to  almost  dwarf  proportions.  This 
height  of  the  boiler  is  due  not  entirely  to  the  size  of  the 
wheels,  but  chiefly  to  the  fact  that  the  fire-box  is  placed 
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on  top  of  the  frames.  Of  course  with  large  wheels  the 
frames  will  be  hijjher  than  they  would  be  it  the  wheels 
were  smaller,  but  in  order  to  get  sufficient  depth  to  the 
fire-box  the  boiler  must  be  placed  at  a  considerable  height 
above  the  frames.  To  get  over  the  difficulty  of  raising 
the  boiler  and  other  parts  of  the  engine  when  large  wheels 
are  used,  a  variety  of  expedients  have  been  resorted  to. 
From  the  engravings  of  the  Northwestern  engine  Corn- 
wall, on  another  page,  it  will  be  seen  that  when  it  was 
first  built  the  boiler  was  placed  belo7u  the  driving-axle. 
This  plan  has  been  proposed  by  a  number  of  inventors, 
but  has  never  been  successful. 

In  discussing  this  subject,  Mr.  D.  K.  Clark,  in  his  "  Rail- 
way Machinery,"  published  in  1855,  says  : 

After  all  that  had  been  done  by  Stephenson  and  others,  to 
turn  out  an  engine  to  suit  the  common  gauge,  which  should 
combine  the  three  desiderata,  power,  speed,  and  stability,  it  was 
obvious  that  a  low  center  of  gravity  and  a  high  driving-wheel 
were  antagonistic  elements,  and  they  were  assumed  to  be  in- 
compatible. The  gauge  could  not  be  increased  ;  engineers 
had,  therefore,  to  find  their  additional  power  longitudinally 
and  upward  ;  to  gain  high  speeds,  they  assumed  a  high  wheel, 
and  a  high  wheel  required  a  high  boiler.  To  exert  power  they 
adopted  large  cylinders  ;  and  to  obtain  power,  they  applied 
long  boilers.  Mr.  T.  R.  Crampton  has  the  merit  of  having 
solved  the  problem  in  all  its  fullness,  of  combining  a  low  center 
of  gravity  with  a  large  wheel  and  a  powerful  boiler.  He  con- 
ceived the  idea  of  an  extreme  driving-axle,  removing  it  from 
under  the  boiler,  and  placing  it  in  the  rear  of  the  fire-box. 
This  stumbling-block  being  removed,  he  lowered  the  boiler  to 
just  clear  the  axles  of  the  carrying-wheels,  removed  all  the 
machinery  to  the  outside,  enlarged  the  fire-box,  and  rendered 
every  part  accessible.  Great  freedom  in  every  respect  was 
thus  gained,  and  unwonted  facilities  were  afforded  for  properly 
proportioning  the  engine. 

The  first  engine  of  this  kind  that  was  built  had  wheels 
7  ft.  diameter  and  cylinders  16  X  20  in.  Another  one, 
built  for  the  London  &  Northwestern  Railway,  had  wheels 
S  ft.  diameter  and  cylinders  18  X  20  in.,  and  a  third  with 
wheels  of  the  same  diameter,  but  with  cylinders  iS  x  24 
in.  and  2,290  ft.  of  heating  surface,  and  a  total  rigid 
wheel-base  of  18^  ft.     Of  this  engine  Mr.  Clark  said  : 

This  splendid  monster  worked  the  express  trains  between 
London  and  Wolverton  for  some  time,  and  on  one  occasion 
"conveyed  a  train  of  40  carriages  within  time,  more  than  work 
for  three  ordinary  engines  ;  it  was,  however,  laid  aside  on 
account  of  its  excessive  weight,  aggravated,  no  doubt,  by  the 
great  distance  of  end  centers,  which  quickly  told  upon  the 
maintenance  of  the  permanent  way. 

It  is  said  that  the  Norrises,  who  first  started  in  business 
in  Schenectady,  built  an  engine  there  with  a  single  pair  of 
wheels  8  ft.  in  diameter,  and  about  the  year  1849,  in  Phila- 
delphia, they  built  a  number  of  locomotives  similar  to 
Crampton's  for  the  Camden  &  Amboy  Railroad.  Some 
of  these  had  wheels  7  ft.  in  diameter.  The  top  of  the 
fire-box  was  made  to  slope  downward,  and  the  driving- 
axle  was  placed  over  it.  A  large  number  of  Crampton 
engines  were  built  for  French  railroads,  some  of  which 
are  probably  still  in  use. 

From  what  we  have  quoted  it  will  be  seen  that  so  emi- 
nent an  authority  as  Mr.  Clark  was  of  the  opinion  that 
Crampton  had  solved  the  problem  of  high-speed  engines, 
but  the  former  had  in  his  mind  the  bugbear  of  a  high 
center  of  gravity,  the  objections  to  and  difficulties  of  which 
recent  experience  has  shown  are  purely  imaginary. 

Some  builders  made  indentations  for  the  driving-axle  in 
the  under-side  of  the  boiler,  so  as  to  permit  it  to  be  low- 
ered down  over  the  axle.  It  was  also  proposed  to  put  a 
transverse  tube  through   the  boiler  to  receive  the_  axle, 


although  it  is  not  known  that  this  plan  was  ever  put  into 
actual  practice. 

In  1849  Ross  VVinans,  of  Baltimore,  built  an  engine 
called  the  Carroll  of  Carroll/on,  which  was  tried  on  the 
Boston  &  Worcester  Railroad,  which  is  now  the  eastern 
end  of  the  Boston  &  Albany  line.  This  had  a  single  pair 
of  wheels  about  7  It.  in  diameter,  which  were  located  near 
the  middle  of  the  engine,  with  a  four-wheeled  truck  under 
the  smoke-box  and  another  one  behind  under  the  fire-box. 
To  get  the  required  adhesion  of  the  driving-wheels,  verti- 
cal steam-cylinders  and  pistons  were  placed  over  the 
driving-boxes,  by  which  more  of  the  weight  of  the  engine 
could  be  thrown  on  the  driving-wheels  than  they  would 
otherwise  carry.  The  engine  was  a  failure  and  was  run 
for  only  a  short  time,  and  some  years  after  was  cut  up 
and  sold  for  scrap. 

About  1851  Seth  Wilmarth,  of  Boston,  built  two  engines 
for  the  Hudson  River  Railroad  with  four  coupled  wheels 
7  ft.  in  diameter,  with  i5i  X  22  in.  cylinders.  Other 
engines  with  6  ft.  6  in.  wheels  were  also  used  on  that  line 
about  this  time.  The  weight  of  these  engines  was  only 
about  22  tons  (of  2,000  lbs.).  They  had  very  small  boilers 
and  fire-boxes  and  burned  wood  for  fuel. 

On  the  Pennsylvania  Railroad,  what  were  known  as 
Class  K  locomotives,  with  6  ft.  6  in.  wheels,  were  built, 
but  owing  to  insufficient  boiler  capacity  were  not  success- 
ful in  the  service  for  which  they  were  intended— that  is, 
heavy  and  fast  passenger  traffic. 

About  10  years  ago  the  Baldwin  Locomotive  Works 
built  an  engine  with  a  single  pair  of  driving-wheels  6  ft. 
6  in.  diameter,  and  a  wide  fire- box,  which  was  partly  car- 
ried on  a  pair  of  trailing  wheels  under  it.  It  was  tried  on 
several  roads  and  was  afterward  bought  by"Mr.  Fames, 
the  inventor  of  the  Fames  brake,  and  was  taken  to  Eng- 
land to  show  Englishmen  what  a  Yankee  locomotive  could 
do.  This  was  unfortunate  for  the  reputation  of  our  engines 
and  also  for  Mr.  Fames.  The  engine  was  not  suited  for 
English  roads,  and  was  finally  sold  and  broken  up. 

Geared  locomotives  of-  various  kinds  have  often  been 
used,  but,  excepting  for  slow  speeds,  have  not  met  with 
favor.  An  example  of  these  was  the  Fontaine  engine, 
built  a  dozen  or  more  years  ago.  This  had  frictional  gear- 
ing, and  attracted  a  great  deal  of  attention  at  the  time  it 
was  brought  out,  but  was  ultimately  submerged  in  the 
oblivion  of   the  scrap-heap. 

From  this  brief  and  imperfect  review  of  the  use  of  large 
driving-wheels  in  this  country,  =t  will  be  seen  that  to  a  great 
extent  it  is  a  history  of  failure.  None  of  the  engines  with 
wheels  over  6  ft.  in  diameter  survived  but  a  short  time. 
In  Europe,  however,  wheels  6,  7  and  8  ft.  are  very  com- 
mon, the  larger  sizes  being  employed  mostly  on  what  are 
called  single  engines — that  is,  engines  with  one  pair  of 
driving-wheels.  Such  wheels  have  been  used  there  for  a 
long  time,  apparently  with  great  success. 

The  latest  examples  of  the  use  of  large  wheels  here  is 
Mr.  Buchanan's  locomotive  with  7  ft.  oi  in.  coupled  wheels, 
which  is  illustrated  on  another  page,  and  which  is  making 
a  very  brilliant  record  for  itself,  and  is  proving  a  great 
success.  The  Pennsylvania  Railroad  Company  have  also 
just  completed  a  compound  locomotive  with  drivers  of  the 
same  size,  but  of  the  performance  of  this  we  have,  as  yet, 
no  report. 

The  reasons  for  the  failure  of  locomotives  with  large 
wheels  here,  and  their  success  in  Europe,  and  finally  of 
their  triumph  here,  are  interesting.  [It  may'be  said,  in  the 
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first  place,  that  for  heavy  trains  a  locomotive  with  a  single 
pair  of  driving-wheels  is  necessarily  deficient  in  adhesion. 
For  that  reason,  too,  it  is  unsuited  for  traffic  involving 
frequent  stops.  It  might  be  thought,  that  if  the  trains  are 
light,  such  engines  could  be  used  even  if  the  slops  are 
frequent  ;  but  any  one  familiar  with  railroad  practice 
knows  that  an  engine  is  liable  to  slip  with  the  lightest 
train,  or  without  any  train,  if  started  suddenly.  To  start 
quickly,  if  a  locomotive  has  sufficient  cylinder  and  steam 
capacity  it  can  always  utilize  all  its  adhesion,  no  mat- 
ter how  great  that  may  be.  If  it  is  little  it  must  start 
slowly  ;  if  great  it  can  start  quicker.  Consequently 
for  traffic  requiring  many  stops  much  adhesion  is  needed. 
If  there  are  few  stops  and  the  trains  and  grades  are  light, 
but  little  adhesion  will  suffice,  and  large  wheels  are  then 
a  great  help  in  making  fast  time  ;  but  up  to  the  present 
time  we  have  had  comparatively  little  or  no  traffic  of  that 
kind  in  this  country.  In  the  few  cases  in  which  light 
trains  were  run,  with  few  stops,  the  engines  employed  had 
to  be  capable  also  of  taking  heavy  trains,  or  those  which 
stopped  often.  For  such  traffic,  as  before  remarked, 
single  engines  are  not  suited,  and  it  is  because  of  their 
unadaptability  to  various  kinds  of  traffic  that  single  engines 
have  not  been  used  in  this  country. 

If  large  coupled  wheels  are  used,  they  and  their  connec- 
tions will  necessarily  be  heavier  than  they  would  be  if 
they  were  of  smaller  size.  To  get  the  requisite  tractive 
capacity,  the  cylinders  must  be  increased  in  proportion  to 
the  wheels.  This  means  more  weight  in  all  the  connected 
parts.  If  the  tractive  force  is  great  and  the  speed  high, 
the  consumption  of  steam  will  be  in  proportion.  This 
will  require  great  boiler  capacity  with  a  corresponding 
weight  of  that  organ.  Now  the  engines  with  7  ft.  coupled 
wheels  which  were  used  on  the  Hudson  River  road  about 
40  years  ago  weighed  only  about  22  tons,  or  44,000  lbs. 
That  weight  could  not  be  exceeded  on  the  permanent  way 
which  was  then  used,  and  it  was  impossible  to  make  the 
boiler  large  enough  without  exceeding  the  limits  of  load 
on  the  rails.  If  we  compare  this  weight  with  that  of  Mr. 
Buchanan's  new  engine,  which  is  nearly  three  times  as 
heavy,  it  will  be  seen  that  with  the  latter  it  is  possible 
to  have  the  requisite  cylinder  and  boiler  capacity,  and  thus 
make  an  efficient  all-round  engine,  or  one  which  will  not 
only  haul  a  light  train  at  a  high  rate  of  speed,  but  will,  if 
required,  and  as  has  been  shown  by  the  performance  of 
this  engine,  take  a  heavy  train  as  well,  at  a  moderate 
speed,  and  is  capable  of  making  as  many  stops  as  may  be 
required  without  losing  time.  The  era  of  big  locomotive- 
wheels  has  arrived,  and  we  may  expect  a  gradual  increase 
in  their  size  hereafter. 


THE  FIRST  LOCOMOTIVE  IN  AMERICA. 


Some  of  our  readers  may  remember  that  in  the  account 
of  the  life  of  the  late  Horatio  Allen,  which  was  published 
in  the  Journal  of  February  and  March,  1890,  it  was  stat- 
ed that  he  went  to  England  in  the  winter  of  1S2S  and  1829 
and  there  made  a  contract  with  Messrs.  Foster,  Rastrick  & 
Company,  of  Stourbridge,  for  one  locomotive  for  the  Dela- 
ware &  Hudson  Canal  Company,  and  made  another  contract 
with  the  Messrs.  Stephenson,  of  Newcastle,  for  two  more 
locomotives.  After  the  death  of  Mr.  Allen,  and  after  that 
account  of  his  life  was  written,  an  examination  of  some 
old  correspondence  on  file  in  the  office  of  the  Delaware  & 
Hudson  Canal  Company  has  shown  conclusively  that  iliree 
engines  were  built   by  the   first-mentioned   firm — among 


which  was  the  well-known  Stourbridge  Lion — and  one,  the 
America,  by  the  Messrs.  Stephenson.  The  correspond- 
ence referred  to  also  showed  that  the  locomotive  built  by 
the  Stephensons  arrived  in  New  York,  on  board  the  ship 
Columbia,  about  the  middle  of  January,  1829.  The  first 
one  of  these,  built  by  Foster,  Rastrick  &  Company,  arrived 
on  board  the  John  Jay,  May  13  of  the  same  year  ;  the 
second  one  on  the  ship  Splendid  about  the  middle  of  Au- 
gust, and  the  last  one  on  September  17  on  the  John  Jay, 
It  will  thus  be  seen  that  the  Stephenson  machine  was  the 
first  locomotive  in  this  country,  although  it  was  not  the 
first  to  run  on  a  railroad.  The  singular  part  of  its  history 
is  that  it  is  not  known  what  ever  became  of  it.  All  trace 
of  it  has  been  lost  as  completely  as  though  it  had  been 
cast  into  the  sea.  Being  the  first  locomotive  in  this  coun- 
try, especial  interest  attaches  to  it,  and  our  readers  will 
be  interested  in  the  following  data,  for  which  we  are  in- 
debted to  Mr.  Clement  E.  Stretton,  of  Leicester,  England, 
who  says  :  "  I  have  just  unearthed  the  ofticial  details  of  the 
engine  named  America,  of  which  find  copy  enclosed." 
Description  of  Locomotive  Engine  "America," 
Built  by  R.  Stephenson  &  Company,  for  the  Dela- 
ware &  Hudson  Canal  Company,  to  the  Order  of 
Mr.  Horatio  Allen,  1828,  and  No.  12  in  the  Books 
of  the  Makers. 

Diameter  of  boiler 4  ft.  i  in. 

Length       "      "      9  "  6  " 

Dimensions  of  fire-place 4  ft.  X  3  ft.    '] 

Diameter  of  steam  cylinder 9  in. 

Length  of  stroke 2  ft.  o  " 

Size  of  chimney i   "  8  "  (?) 

"    "  hot-water  pump ij" 

Stroke         "  "     2  "  o  " 

Wheels  (wood),  diameter 4  "  o  " 

Number  of  wheels 4 

Angle  of  cylinder  to  the  horizontal.. .  33° 

Size  of  tubes i  ft.  7  in. 

Number  of  fire  tubes 2 

Tubes  were  straight. 

■ ♦ ■ 

NEW   PUBLICATIONS. 

Geological  Survey  of  New  Jersey  :  Annual  Report  of 
THE  State  Geologist  for  i8gi.  Professor  John  C. 
Smock,  Slate  Geologist.     State  Printers,  Trenton. 

The  Geological  Survey  of  New  Jersey,  under  the  late  Pro- 
fessor Cook,  was  noted  for  ils  thorough  and  excellent  work 
and  the  high  character  of  its  publications  ;  and  under  his  suc- 
cessor its  reputation  seems  to  be  fully  maintained.  The  geo- 
logical and  geodetic  surveys  of  the  State  are  now  nearly  com- 
plete, and  form  a  work  which  has  been  and  continues  to  be  of 
very  great  service  to  its  people. 

The  present  report,  after  some  35  pages  devoted  to  a  general 
account  of  the  work  done  on  the  surveys  during  the  year,  con- 
tains a  very  interesting  paper  on  the  drift  formations  of  the 
State  and  the  evidences  and  remains  of  glacial  action,  which 
are  abundant  over  a  large  part  of  its  surface. 

The  larger  part  of  the  volume  is  taken  up  by  two  studies 
in  Economic  Geology.  The  first  relates  to  the  Oak  and  Pine 
belts  of  Southern  New  Jersey,  and  contains  some  excellent  sug- 
gestions as  to  the  best  methods  of  utilizing  them,  especially 
with  reference  to  the  preservation  of  a  proper  and  useful  area 
of  timber.  The  second  is  in  relation  to  Water  Supply  and 
Water  Power.  With  the  growing  population  of  the  northern 
part  of  the  State  and  it's  increasing  concentration  in  towns  and 
cities,  the  question  of  Water  Supply  is  a  very  important  one, 
and  the  S'jrvey  has  been  engaged  in  a  careful  examination  of 
the  streams  and  rivers,  their  sources  of  supply,  flow,  quality 
of  water  and  other  essential  points.     The  questions  of  Water 
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Power  and  Drainage  form  an  essential  part  of  this  study  and 
ha'c  received  mucli  attention. 

The  report  is  illustrated  by  a  number  of  plates  and  diafirains. 
and  is  accompanied  by  a  map  o(  the  State,  which  is  itself  a 
most  excellent  specimen  of  work. 


Report  ok  the  Prockkdinos  ov  the  Twenty-sixth  Annual 
Convention  of  the  Master  Car  Builders'  Association, 
HELD  at  Saratoga,  N.  Y.,  June  15,   16  and  17,   1892, 
Chicago  ;  published  for  the  Association,  John  W.  Cloud. 
Secretary. 
The  report  of  this  Association  always  contains  some  reports 
and  discussions  of  interest,  and  the  present  volume  is  no  ex- 
ception to  the  rule.      Perhaps  the  most  notable  is  the  report  or 
the  Committee  on  Standards  and  the  discussion  following  it, 
while  the  reports  on  Wheels  and  on  Air  Bralte  Instructions  may 
also  be  mentioned.     The  report  ifs  printed  and  prepared  with 
the  usual  care. 


Poor's  Directory  of  Railway  Officials.  Seventh  Annua! 
Number.     1892,  New  York  ;  H.  V.  &  H.  W.  Poor. 

This  directory,  the  companion  of  Poor's  Manual,  has  been 
the  accepted  standard  so  long  that  it  calls  for  little  especial  re- 
mark. Some  additions  have  been  made  to  the  book  this  year- 
notably  an  alphabetical  index  of  directors  of  corporations.  The 
information  given  about  street  railroad  companies  has  been 
enlarged  and  made  more  satisfactory  in  form,  and  some  gen- 
eral statements  in  relation  to  their  operations  are  given  in  the 
preface. 

Like  the  Manual,  this  Directory  is  indispensable  to  all  who 
have  dealings  with  railroad  companies  and  their  officers. 


Annual  Report  of  the  Board  of  Regents  of  the  Smith 
SONIAN  Institution.     Government  Printing  Office,  Wash- 
ington. 
The  annual  report  of  the  Board  of  Regents  contains  the  usual 
information  concerning  the  workings  of  the  Smithsonian  Insti- 
tution, which  does  not  call  for  special  comment.     It  contains 
also  a  number  of  excellent  short  papers  giving  brief  accounts 
of  scientific  discovery   in   particular  directions  ;    these  are  by 
various  authors,  and  most  of  them  are  interesting  summaries  of 
scientific  progress.     The  paper  on  Astronomy  is  accompanied 
by  a  list  of  new  publications  on  that  subject,  both  in  English 
and  other  languages. 


Guatemala.  Washington  ;  published  by  the  Bureau  of  the 
American  Republics,  William  E.  Curtis,  Director. 
This  book — Bulletin  No.  32  of  the  Bureau  of  the  American 
Republics — is  descriptive  of  the  largest  of  the  Central  American 
States,  a  country  presenting  many  interesting  and  attractive 
features.  It  is  rich  in  natural  resources  of  various  kinds  which 
have  not  been  developed,  chiefly  because  of  the  sparse  popu- 
lation and  the  lack  of  labor.  When  this  is  supplied,  Guatemala 
has  great  possibilities,  and  it  may  in  the  future  become  one  of 
the  wealthiest  countries  on  this  continent.  Meantime  it  needs 
capital  and  enterprise,  which  the  United  States  might  supply, 
and  perhaps  will.  To  interest  us  in  the  country  and  to  draw 
attention  to  its  capabilities  is  the  object  of  the  Bureau  of  the 
American  Republics  in  this  book. 


Colombia.     Bulletin  No.    33   of  the  Bureau  of  the  American 
Republics.     Issued  by  the  Bureau,  W.   E.  Curtis,  Director, 
Washington,  D.  C. 
This  is  another  of  the  excellent  monographs  on  the  Spanish 
American  countries  issued  by   the    Bureau  of   the   American 
Republics,   in  pursuance  of   its   purpose  of   promoting  knowl- 
edge of  and   intercourse  with  those  countries.     In  general  ar- 
rangement and  design  it  is  the  same  as  those  which  have  pre- 
ceded it,  conuining  a  brief  historical  sketch,  general  accounts 


of  the  economic  and  political  geography,  of  the  political  institu- 
tions, of  the  industries  of  the  country,  and  much  commercial 
information,  including  accounts  of  the  tariff,  port  regulations 
and  similar  matters,  and  a  commercial  directory.  Colombia  is 
a  very  interesting  country,  with  great  possibilities  of  future 
development,  and  thii  number  of  the  series  is  worth  careful 
reading. 

The  Encinf.f.r's  EriTOME  :  a  Collection  of  Figures,  Facts 
AND  Formul/e  for  ENGINEERS.  By  N.  J.  Smith.  Boston, 
Mass.  ;  the  Mason  Regulator  Company.  Price,  50  cents. 
This  is  No.  3  of  a  series  of  books  issued  by  the  Mason  Regu- 
lator Company,  of  Boston,  for  the  information  of  engineers. 
It  contains  135  pages  and  is  of  convenient  size  for  the  pocket. 
It  is  intended  as  a  book  of  reference,  and  contains  a  variety  of 
rules  and  other  information  useful  lor  those  who  have  charge 
of  an  engine.  After  some  preliminary  general  instruction  on 
arithmetic,  etc.,  it  has  chapters  on  Sleam  ;  Boilers  ;  Chimneys  ; 
Power  of  Engines  ;  Condensers  ;  Valves  ;  Governors  ;  Belts  ; 
Pumps  ;  and  several  useful  tables.  The  concluding  pages  have 
descriptions  of  the  reducing  and  regulating  valves,  governors 
and  other  devices  made  by  the  Mason  Company,  but  this  ad- 
vertising part  is  very  modest  in  its  dimensions  and  is  well  and 
carefully  written. 

The  rules  and  formulae  are  generally  those  which  have  been 
approved  by  practical  use,  and  the  bock  is  a  very  handy  com- 
panion for  engineers,  and  indeed  for  all  who  have  to  do  with 
stationary  engines  and  boilers. 


Fifth  Annual  Report  of  the  Interstate  Commerce  Com- 
mission.    December  i,  1891.     Government  Printing  OfBce, 
Washington. 
The  present  report  of   the   Interstate  Commission  gives  a 
careful  statement  of  the  work  done  during  the  past  year,  and 
of  the  variety  of  subjects   brought  before  it  for  decision.      It 
shows  the  increasing  volume  of  the  work  and   the  manner  in 
which  it  has  been  done.     It  also  notes  the   defects  in  the  exist- 
ing law,  and  makes  several  suggestions  for   its  improvement, 
especially  in   the  direction  of  enforcing   compliance  with   its 
provisions. 

Among  other  important  questions  which  have  engaged  the 
time  of  the  Commission  were  Uniform  Classification  of  Freight  ; 
Use  of  Shippers'  Cars  ;  Through  Routes  and  Rates  ;  Bills  of 
Lading  ;  Special  Rates.  These  have  received  special  attention, 
in  addition  to  that  required  by  the  regular  work  of  the  office. 

The  Convention  or  Conference  of  railroad  commissioners  is 
referred  to,  and  some  stress  laid  upon  th'  advantages  which 
may  be  secured  from  these  meetings,  and  especially  on  the 
work  done  in  the  direction  of  securing  the  adoption  of  safety 
appliances. 

The  statistical  work  done  under  the  direction  of  the  Com- 
mission has  heretofore  been  noticed  from  the  advance  sheets 
furnished. 


An  Introduction  to  Geodetic  Surveying.    By  Professor 

Mansfield   Merriman,   Ph.D.     New  York  ;   John   Wi'ey  & 

Sons.     Price,  .$2. 

The  science  of  Geodesy  in  its  several  branches  should  hav£ 

an  especial  attraction  for  students,  though  it  is,  perhaps,  less 

known  and  studied  than  it  should  be.     Most  of  the  works  on 

the  subject  are  too  large  for  the  ordinary  student  and  engineer, 

whose  time  is  fully  occupied  with  his  daily  work.     The  author's 

intention  in  this  book  is  perhaps  best  explained  by  himself  : 

In  the  first  part  of  this  book  several  lectures  on  the  Figure 
of  the  Earth,  prepared  as  an  introduction  to  a  course  of  study 
in  Geodesy,  are  republished.  In  the  second  part  is  given  a 
condensed  presentation  of  the  fundamental  principles  and  rules 
of  the  Method  of  Least  Squares,  written  especially  for  students, 
surveyors,  and  engineers  who  are  unable  to  spare  the  time 
required  for  the  perusal  of  the  larger  books  on  the  subject. 
The  theoretical  discussions  have  necessarily  been  omitted,  but 
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the  fundamental  ideas  concerning  adjustments,  weights  of  ob- 
servations, and  probable  error  are  fully  explained,  so  that  com- 
putations may  be  made  intelligently  and  not  blindly.  In  the 
third  part  is  presented  a  synopsis  of  the  methods  and  computa- 
tions required  in  the  field  work  of  precise  triangulation,  particu- 
larly in  secondary  geodetic  work. 

Care  has  been  taken  to  illustrate  the  rules  and  formulas  by 
numerical  examples,  and  to  give  problems  exemplifying  their 
applications.  Thus  the  three  parts  of  the  book  form  an  intro- 
duction, both  theoretical  and  practical,  to  the  science  of  Geodesy, 
and  especially  to  Geodetic  Surveying. 

Professor  Merriman  has  the  great  merit  of  a  concise  and 
clear  style,  and  in  all  his  books  he  has  shown  what  many  sci- 
entific writers  lack,  the  ability  to  make  his  meaning  clear  to  the 
reader,  and  to  impart  knowledge  without  overloading  his  work 
with  explanations.  The  present  book  is  no  exception,  and  one 
may  turn  with  confidence  to  its  pages,  sure  that  what  he  seeks 
will  be  told  in  a  way  that  must  be  comprehended  by  any  one 
able  to  read  and  follow  a  serious  train  of  mathematical  argu- 
ment. 

The  book  is  illustrated  by  many  diagrams  which  are  neces- 
sary to  make  some  of  the  explanations  clear.  The  student  of 
Geodesy  will  find  it  an  excellent  opening  for  his  course,  and 
the  engineer  need  not  neglect  its  pages. 


Die  Nordamerikanischf.n  Eisenbahnen  in  Technischer 
Beziehung.  The  Railroads  of  North  America  in  their 
Technical  Relations.  A  Report  of  Studies  Undertaken  by 
Direction  of  the  Ministry  of  Public  Works.  By  A.  von  Bor- 
ries,  State  Railroad  Inspector,  and  Thomas  Biite,  State 
Railroad  Director.  C.  W.  Kreidel,  Publisher,  Wiesbaden, 
Germany. 

Herr  A.  von  Borries,  who  is  well  known  by  reputation  as  a 
railroad  engineer  in  this  country  as  well  as  in  Germany,  and 
Herr  Thomas  Biite,  who  is  a  Director  of  the  Prussian  State 
Railroads,  last  year  made  an  official  visit  to  this  country,  in- 
specting the  methods  of  operation  and  management  of  some  of 
the  important  lines,  including  the  Pennsylvania,  the  Reading, 
the  New  York  Central,  the  Chicago  &  Northwestern,  and 
others,  and  they  also  visited  some  of  our  large  manufacturing 
establishments.  The  result  of  this  visit  now  appears  in  an 
elaborate  report  made  to  the  Ministry  of  Public  Works  present- 
ing the  result  of  their  observations.  The  Report  makes  a  vol- 
ume of  2S2  large  pages,  appended  to  which  are  55  plates  evi- 
dently made  from  drawings  and  photographs  obtained  in  this 
country. 

The  scope  of  the  report  will  be  seen  from  the  general  titles 
of  the  different  parts,  which  include  Organization  and  Manage 
ment  ;  Signals  ;  Locomotive  Building  ;  Car  Building  ;  Loco- 
motive and  Car  Service  ;  Repair  Shops  ;  Mechanical  Superin- 
tendence ;  Brakes  ;  Car  Heating  ;  Lubrication  ;  Railroad  Su- 
perstructure ;  Stations  and  General  Conduct  of  Business. 
These  commissioners  from  the  German  Government  were  evi- 
dently diligent  in  taking  notes  ;  and  while  their  observations 
were,  of  course,  chiefly  made  with  a  view  to  the  instruction  and 
benefit  of  the  German  railroad  management,  many  of  them 
might  be  read  with  profit  by  American  managers.  As  to  the 
several  parts  of  the  report,  it  may  be  said  that  in  a  general  way 
the  more  technical  portions  in  relation  to  construction  and  de- 
sijgn  have  been  written  by  Herr  von  Borries,  and  the  observations 
as  to  management  and  the  conduct  of  business  by  Herr  Biite. 
The  engravings,  as  before  noted,  have  evidently  been  made 
from  photographs  and  drawings,  including  a  number  of  differ- 
ent types  of  locomotives  and  cars  for  both  freight  and  passen- 
ger service,  several  yards  and  stations,  some  repair  shops,  and 
a  number  of  tools,  chiefly  for  wood  working,  that  class  of  ma- 
chinery having  apparently  presented  more  interest  and  novelty 
to  the  commissioners  than  the  iron-working  tools.  Traffic  as 
well  as  technical  management  received  their  attention,  and  much 
is  said  in  the  report  in  relation  to  the  handling  of  both  freight 


and  passenger  business,  rates,  and  even  the  management  of  the 
sleeping,  parlor  and  dining  car  service. 

The  report,  in  fact,  is  a  good  specimen  of  the  practical  appli- 
cation of  German  thoroughness  of  observation  and  method.  It 
may  be  added  that  the  brief  reading  which  has  thus  far  been 
possible  seems  to  show  that  American  methods  were  in  gen- 
eral favorably  regarded  by  the  writers,  although  some  occasion 
has  been  found  for  criticism. 


Mechanical  Drawing.  Progressive  Exercises  and  Practical 
Hints.  By  Charles  W.  MacCord,  Professor  of  Mechanical 
Drawing  in  the  Stevens  Institute  of  Technology,  Hoboken, 
N.  J.     New  York  ;  John  Wiley  &  Co. 

This  book  consists  of  two  parts  :  the  first,  which  is  new,  on 
Mechanical  Drawing,  and  the  last.  Practical  Hints  for  Drafts- 
men, which  was  first  published  in  18S7  ;  the  two  being  now 
issued  in  one  volume.  The  first  chapter  gives  elementary  exer- 
cises in  drawing,  straight  lines  and  circles.  It  contains  many 
hints  for  the  young  draftsman  which  are  excellent  in  their 
way  ;  but  there  seems  to  be  a  lack  of  practical  illustrations  and 
applications  of  those  principles.  It  is  true  that  the  Author  says 
that  those  for  whom  he  is  writing  "  are  presumed  to  have 
gained,  from  other  sources,  an  acquaintance  with  such  geometri- 
cal principles  as  may  be  made  use  of  in  the  course  of  the  work," 
but  even  a  student  well  up  in  geometry  who  should  take  this 
first  chapter  for  his  guide  in  learning  mechanical  drawing 
would,  it  is  thought,  be  a  good  deal  puzzled  to  know  how  to 
proceed.  In  beginning  to  learn  this  art  the  first  thing  is  to  get 
the  required  materials  and  instruments,  which  is  usually  a  mat- 
ter of  great  interest  and  importance  to  the  beginner,  and  gener- 
ally in  doing  this  he  makes  some  sad  mistakes,  and  wastes 
money  which  he  cannot  easily  spare.  In  the  book  before  us 
the  description  of  the  drawing  instruments  is  given  in  the  last 
chapter  instead  of  the  first.  If  the  student  has  wit  enough  to 
begin  his  course  of  study  by  reading  the  end  of  the  book  first, 
and  has  provided  himself  with  the  requisite  tools,  and  should 
take  the  first  chapter  as  his  guide,  he  would  probably  be  sadly 
puzzled  to  know  just  what  to  do  with  them,  even  though  he  was 
acquainted  with  geometrical  principles.  A  variety  of  directions 
are  given  with  reference  to  penciling,  inking,  laying  off  meas- 
urements, thickness  and  junction  of  lines,  etc.,  all  excellent  in 
their  way.  The  first  specific  instruction  to  the  student  how  to 
draw  anything  is  that  on  page  12,  on  which  he  is  told  how  to 
inscribe  three  circles  in  another  circle  all  tangent  to  each  other 
and  the  same  number  in  a  triangle — rather  difficult  tasks  for  a 
beginner  who  has  no  knowledge  or  experience  in  using  draw- 
ing instruments.  The  succeeding  problems  are  six  and  seven 
circles  inscribed  in  a  triangle  and  in  a  circle,  complicated  star 
patterns  inscribed  in  a  circle,  interlaced  work,  circles  tangent 
and  eccentric  to  each  other — "  confined  tangencies,"  ovals,  etc. 
The  directions  to  the  learner  how  to  proceed  in  doing  this  work 
are  brief  and  quite  inadequate  for  one  who  is  without  any  knowl- 
edge of  the  subject.  Doubtless  under  the  eye  of  a  teacher  he 
would  get  along  without  much  difficulty  ;  but  this  ought  not  to 
be  needed  in  a  course  of  "  Progressive  Exercises." 

The  title  of  the  second  chapter  is  Exercises  in  the  Drawing 
of  Non-circular  Curves.  The  progress  in  this,  as  in  the  first 
one,  is  at  times  too  steep.  To  ask  a  beginner,  in  his  second 
lesson,  to  draw  "  epitrochoid,  Archimedian  spiral,  and  log- 
arithmic spiral"  curves  is  establishing  a  grade  for  the  learner 
too  steep  for  the  adhesion  of  his  comprehension. 

Chapters  III  and  IV  are  on  the  principles  of  projection,  and 
they  are  excellent  in  their  way,  but  are  introduced  too  early  in 
the  course.  If  some  of  the  practical  examples  in  the  first  part 
of  the  second  portion  of  the  book  had  been  introduced  before 
the  principles  of  projection  were  explained,  it  would  have  made 
the  ascent  for  the  learner  much  easier. 

Chapter  V  is  on  the  Helix  and  its  Application  in  the  Draw- 
ing of  Screws,  a  subject  which  has  very  little  practical  value 
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to  n  draftsman,  and  which  might  with  advantage  have  been  rele- 
gated to  a  later  position.  The  sixth  chapter  is  on  Intersec- 
tions and  Development  of  Surfaces,  nrhich  is  very  clear  and 
useful.  The  seventh  is  on  Isonictrical  Drawing.  Cavalier  Pro- 
jection, and  Pseudo-Perspective.  The  eighth  and  last  chapter 
is  on  the  Spur-wheel  .md  the  Hevel-ivheel  in  Inclined  Positions, 
Construction  of  the  Close-Fitting  Worm  and  Wheel,  Construc- 
tion of  the  Screw-Propeller,  Standard  Sectioning,  etc. 

The  book  is  full  of  valuable  hints  and  suggestions  made  by 
an  accomplished  draftsman  of  extended  experience  who  knows 
his  subject  thoroughly,  and  therefore  they  have  a  corresponding 
value.  The  book  is  admirably  printed  and  illustrated,  but  is 
badly  arranged.  Much  that  is  in  the  first  part  should  be  last, 
and  vice  versa.  Its  progress  should  be  by  easier  steps,  and  it 
would  be  much  improved  by  simply  arranging  the  chapters  in 
different  order.  The  old  part  has  been  spliced  on  to  the  new, 
whereas  it  ought  to  have  been  incorporated  with  it. 


CURRENT   READING. 


In  the  November  number  of  Harper's  Magazink  the  New 
Growth  of  St.  Louis  is  the  subject  of  a  striking  article.  An- 
other paper  treats  of  a  now  almost  forgotten  historical  episode, 
the  struggle  for  the  possession  of  Oregon  ;  while  a  third  treats 
of  the  designing  and  supervision — the  architects'  work — on  the 
buildings  of  the  Columbian  Exposition.  The  number  is  par- 
ticularly strong  in  fiction  and  in  its  illustration. 

In  its  discussion  of  graver  topics  the  Arkxa  does  not  entirely 
neglect  amusement,  and  in  its  October  number  gave  an  appre- 
ciative and  excellently  illustrated  article  on  Sothern,  who  is 
undoubtedly  one  of  our  best  comedy  actors.  This  will  be  fol- 
lowed at  intervals  by  similar  papers.  This  mixture  of  enter- , 
tainment  is  good  ;  but  the  ereat  strength  of  this  magazine  con- 
tinues to  be  in  its  absolutely  free  and  fearless  discussion.  No 
other  periodical  approaches  it  in  this  respect,  and  ii  has  ac- 
quired a  position  for  itself  which  gives  it  a  wide  constituency 
among  thinking  people.  No  one  who  wants  to  know  the  best 
of  current  thought  and  discussion  on  the  problems  of  modern 
life  can  neglect  it. 

Some  of  the  best  of  current  articles  from  the  English  reviews 
are  given  in  the  Eclectic  Magazine  for  October,  and  even  a 
greater  variety  than  usual  is  there  presented. 

Chicago's  Part  in  the  World's  Fair  ;  the  Sponges  of  the 
Florida  Reef  ;  French  Art,  and  Racing  in  Australia,  are  among 
the  subjects  treated  in  Scribner's  Magazine  for  November. 
Several  very  interesting  literary  papers  are  also  among  its 
contents,  including  an  account  of  the  Journal  kept  by  Victor 
Hugo  during  his  long  exile  from  France. 

In  the  number  of  Harper's  Weekly  for  October  5  there  are 
several  illustrations  of  the  buildings  at  the  Columbian  Exposi- 
tion. Sir  C.  W.  Dilke  has  an  excellent  article  on  London,  and 
there  is  an  illustrated  account  of  the  Columbus  celebration  at 
Genoa. 

In  the  September  number  of  Minerals  there  are  articles  on 
Aluminum  ;  Bismuth  Mining  in  Australia  ;  Indian  Diamond 
Fields  ;  Mining  Exhibits  at  the  World's  Fair,  and  a  number  of 
others  of  interest. 

Corsica  ;  the  Nile  and  its  Floods  ;  the  Androscoggin  Valley  ; 
the  Arctic  ;  Irrigation  in  Ceylon  ;  Columbus  and  his  Times, 
are  among  the  subjects  treated  in  Goldtiiwatte's  Geographi- 
cal Magazine  for  September.  This  does  not  complete  the 
list,  as  there  are  also  a  number  of  shorter  articles  on  different 
topics. 

The  latest  number  of  Good  Roads  has  articles  on  the  Cost 
of  Bad  Roads,  by  Professor  Ira  O.  Baker  ;  on  Ways  and 
Means  ;  on  National  Aid  to  Road-Building  ;  on  Sidewalk  Speci- 
fications ;  and  the  conclusion  of  Editor  Potter's  papers  on  Dirt 


Roads  and  Gravel  Roads.     It  is  a,  good  number  and  ought  to 
be  tpad  everywhere. 

In  the  October  number  of  the  Enginekking  Magazine  there 
are  articles  on  the  Industrial  Development  of  the  South  ;  the 
Regulation  of  the  Professions  ;  Bridge  Building  in  America  ; 
Industrial  Decadence  in  Germany  ;  the  Copper  Region  of 
.Michigan  ;  Guarding  against  Cholera  ;  Measurement  of  Elec- 
tricity ;  the  Phosphate  Industry  of  Florida  ;  Interior  Fireproof 
Construction  ;  Reciprocity  with  Canada  ;  Colonel  E.  C.  Smeed 
and  his  Work  ;  and  the  usual  special  editorial  departments,  the 
latter  being  very  good  of  their  kind. 

The  last  number  of  the  PROCEEDmcs  of  the  United  States 
Naval  Institute  is  given  up  entirely  to  the  publication  of  six 
lectures  on  First  Aid  to  the  Injured  and  Transportation  of  the 
Wounded,  by  Dr.  Henry  G.  Beyer.  These  lectures  were  re- 
cently delivered  to  the  naval  cadets  at  Annapolis. 

The  military  article  in  Outing  for  October  is  on  the  New 
Jersey  National  Guard,  and  is  by  Lieutenant  W.  H.  C.  Bowen, 
U.  S.  A.  A  number  of  articles  on  shooting,  athletics,  the 
bicycle  and  travel,  with  some  very  good  illustrations,  make  a 
very  attractive  number. 

In  the  Popular  Science  Monthly  for  November  Dr.  Wesley 
Mills  treats  of  the  Natural  or  Scientific  Method  in  Education. 
Among  the  other  articles  are  papers  on  Economical  Trees,  by 
F.  L.  Sargent  ;  on  the  Mixed  Race  of  India,  by  Sara  J.  Dun- 
can ;  on  the  Scientific  Societies  of  Italy,  by  Dr.  W.  J.  Cahall  ; 
on  Problems  of  Comparative  Psychology,  by  Dr.  Jastrow,  and 
a  number  of  shorter  ones  of  interest. 


BOOKS    RECEIVED. 


Selected  Papers  of  the  Institution  of  Civil  Engineers.  Lon- 
don, England  ;  published  by  the  Institution. 

A  Ready  Reference  for  Engineers  and  Steam  Users.  By  James 
B.  Stanwood,  M.E.  Cincinnati,  O.  ;  Houston,  Stanwood  & 
Gamble.     Price,  25  cents. 

Report  on  the  Internal  Commerce  of  the  United  States  for  the 
Year  1S91.  Part  II.  of  Commerce  and  jVavigation  :  The  Com- 
merce of  the  Great  Lakes,  the  Mississippi  River  and  its  Tribu- 
taries. S.  G.  Brock,  Chief  of  the  Bureau  of  Statistics,  Treasury 
Department.     Washington,  D.  C;  Government  Printing  Office. 

Massachusetts  Institute  of  Technology  :  Department  of  Engi- 
neering Prospectus  for  1892-93.  Boston  ;  published  by  the 
Institute. 

Chairman's  Report  of  the  Operations  of  the  Melbourne  Tram- 
ways Trust  from  October  26,  188S,  to  August  ig,  1892.  Mel- 
bourne, Victoria  ;  printed  for  the  Tramways  Trust. 

Journal  of  the  New  F.ngland  Water  Works  Association  :  Sep- 
tember, 1S92.  New  London,  Conn.;  published  for  the  Asso- 
ciation. 


TRADE    CATALOGUES. 


Partial  List  of  Purchasers  of  Reynolds'  Corliss  Engines.      The 

Edward  P.   Allis    Company  (Reliance    Woris),    Milwaukee, 
IVis. 

This  pamphlet  contains  a  long  list  of  engines  of  all  sizes  and 
built  for  all  sorts  of  purposes.  It  shows  that  the  engines  of 
the  Allis  Company  are  found  in  all  parts  of  the  country,  East 
as  well  as  West.  The  largest  engines  on  the  list  are  a  com- 
pound condensing  pumping  engine  for  the  Chapin  Mining 
Company  at  Iron  Mountain,  Mich.,  which  has  cylinders  50  and 
100  X  120  in.,  and  a  triple-expansion  pumping  engine  for 
Omaha,  which  has  cylinders  40,  70   and  104  X  60  in.     There 
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are  a  large  number  of  compound  and  triple-expansion  engines 
in  the  list,  and  at  least  one  quadruple-expansion,  which  has 
cylinders  24,  36,  52^  and  64^^  X  ;2  in.,  and  was  built  for  the 
Warren  Manufacturing  Company  at  Warren,  R.  1. 

Light  Locomotives.     li.  K.  Porter  is'   Company,  Pittsburgh,  Pa. 
Seventh  Edition,  iSg2. 

The  use  of  small  locomotives,  not  only  for  ordinary  railroad 
purposes,  but  also  for  moving  material  in  furnaces  and  fac- 
tories, for  mining  purposes,  for  contractors  on 
earthwork,  for  street  railroads,  and  in  many 
other  places,  has  been  gradually  extending  in 
this  country,  and  they  are  now  found  at  work 
in  many  places  where  the  advantages  of  steam 
over  animal  power  have  been  realized. 

While  all  locomotive  builders  are  occasion- 
ally called  upon  to  supply  light  locomotives, 
there  is  at  least  one  establishment  which  de- 
votes its  time  entirely  to  the  building  of  this 
class  of  engines.  The  shops  of  H.  K.  Porter 
&  Company,  in  Pittsburgh,  have  for  a  number 
of  years  been  engaged  in  this  work,  and  their  long  experience 
naturally  gives  them  many  advantages.     The  latest  edition  of 


of  this  class  of  lines  is  of  the  roughest  description,  and  the 
engine  is  called  upon  to  do  heavy  work  under  very  unfavorable 
conditions.  For  this  the  builder  must  be  prepared  and  make 
allowance  in  his  designs. 

An  engine  of  the  class  shown,  with  g  X  14-in.  cylinders, 
works  over  short  grades  as  high  as  212  ft.  to  the  mile,  fre- 
quently hauling  10  cars  weighing  62  tons  in  all. 

A  recent  addition  to  the  catalogue  of  this  firm  is  compressed- 
air  locomotives  for  mining  purposes,  two  of  which  are  shown 


CO.MPRESSED   AIR  MINING   LOCOMOIIVE. 

the  catalogue  issued  by  the  firm  shows  a  great  variety  of  types 
and  classes  of  engines  for  general  purposes  and  for  special 
varieties  of  work.  How  great  this  variety  is  can  hardly  be 
appreciated  without  an  inspec- 
tion of  the  catalogue  itself. 

Among  the  different  kinds  of 
engines  illustrated  are  locomo- 
tives for  passenger  and  freight 
service  on  narrow-gauge  and 
other  light  railroads  ;  motors 
for  street  railroad  service  ;  en- 
gines for  shifting  and  yard  work 
on  railroads  and  in  factory 
yards  ;  for  coke  ovens  and  blast 
furnaces  ;  for  logging  railroads  ; 
for  contractors'  temporary  lines  ; 
for  plantation  lines  ;  for  moving 
blooms  and  ingots  in  steel  works 
and  rolling  mills  ;  and  for  a 
number  of  other  purposes,  in- 
cluding underground  work  In 
mines. 

As  an  illustration  of  the  class 
of  work  engines  of  this  kind 
may  be  called  upon  to  do,  the 
cut  given  herewith  shows  a  six- 
wheel  engine  on  a  logging  rail- 
road, on  the  Pacific  Coast,  with 

a  train  of  redwood  logs.  In  this  case  the  road-bed  is  compar- 
atively good,  consisting  of  steel  rails  laid  on  stringers  which 
are  held  together  by  cross-ties.     In  many  cases  the  road-bed 


COMPRESSED   AIR   MINING   LOCOMOTIVE. 

herewith.  It  will  be  seen  that  the  running-gear  is  similar  to 
that  of  a  steam  locomotive,  but  the  boiler  is  replaced  by  the  air 
reservoir.  This  may  be  a  single  cylinder,  as 
shown  in  the  first  illustration,  or  twin  cylinders, 
as  in  the  second,  according  to  the  dimensions 
permitted  by  the  size  of  the  mine  galleries.  They 
can  frequently  be  used  in  mines  where  from  local 
causes  a  steam  locomotive  could  not.  In  these 
engines  the  air  reservoir  is  made  to  carry  press- 
ures as  high  as  500  lbs. 

It  may  be  added  that  while  the  heaviest  engine 
shown  in  this  catalogue  has  14  X  24-in.  cylinders 
and  corresponding  weight  and  general  dimen- 
sions, there  are  locomotives  included,  for  plan- 
tation and  mill  purposes,  which  have  5  X  lo-in. 
cylinders,  22-in.  driving-wheels,  and  weigh  only 
8, 000  lbs.  in  working  order.  Such  engines  are 
doing  good  and  effective  work,  one  of  them  be- 
ing on  record  as  having  hauled  a  train  weighing  54  tons,  with- 
out difficulty. 

Thiscatalogue  is   an  interesting  study,  as  it  shows  a  great 


LOGGING   LOCOMOTIVE,    WITH   TRAIN   OF   REDWOOD   LOGS. 


variety  of  designs  for  special  purposes,  in  a  field  where  there 
is  probably  much  more  diversity  of  requirements  than  is  found 
in  locomotives  of  the  sizes  used  in  ordinary  traffic. 
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The  Butter  Drawbar  Attachment  Company's  Illustrated   Cata- 
logue and  Price-list.      Cleveland,  O. 

This  pamphlet  contains  a  very  handsomely  printed  and  illiis- 
trated  description  of  the  various  devices  made  by  the  Butler 
Drawbar  Attachment  Company.  The  use  of  these  is  rapidly 
extending,  a  fact  which  needs  no  explanation  after  looking  over 
this  catalogue,  since  the  usefulness  of  the  attachments  is  at 
once  apparent  from  the  descriptions.  Every  one  who  is  inter- 
ested in  building  and  running  cars  ought  to  see  this  pamphlet. 


Indicators,    Planimeters,    Pantographs,    Speed   Counters.       The 
Thomson  Hydraulic  Company,  Temple  Court,  New  York. 

This  company  has  recently  purchased  the  business  and  plant 
of  the  Engineers'  Instrument  Company  of  New  York,  and  will 
continue  the  manufacture  of  the  instruments  named  above,  as 
an  adjunct  to  its  own  chief  business,  which  is  the  making  of 
water-meters.  The  catalogue  shows  the  instruments  made, 
with  some  notes  on  their  use. 


Catalogue  and  Price-list  of  the  Sweetland  Chuck,  the  Standard 

Chuck  and  the  Porter   Belt-clamp.      The  Hoggson  &•  Pettis 

Manufacturing  Company,  A^ew  Haven,  Conn. 

This  pamphlet  contains  illustrated  descriptions  of  the  devices 

mentioned  and  of  several  others  which  are  manufactured  by 

the   Hoggson  &  Pettis  Company.     Most  of  them  are  already 

well  known  and  approved  by  continued  use  in  machine  work. 

The  Sweetland  chuck  especially  has  a  wide  range  of  service 

and  is  in  use  in  many  places. 


The  Reynolds-Corliss    Engine. 
Company,    Milwaukee,     Wis. 
trated. 


Catalogue  of  the  E.   P. 
New   Edition,    i8<)2. 


A  His 
Illus- 


SOME  CURRENT  NOTES. 


At  the  naval  parade  in  (he  New  York  Columbus  cele- 
bration the  representation  of  war-ships  was  not  very  large, 
though  the  ships  present  were  good  of  their  kind.  Italy 
sent  the  cruiser  Giovanni  Baiisan  ;  Spain  the  cruiser 
Infanta  Isabel,  and  France  the  cruiser  Arctliiise  and  ihe 
dispatch-boat  Hiissard.  None  of  these  were  ships  of  the 
largest  class.  Our  own  Navy  was  re|)resented  by  the 
cruisers  Philadelphia  and  Atlanta,  the  monitor  Mian- 
tonomoh,  the  dynamite  cruiser  Vesiivitts,  the  dispatch- 
boat  Dolphin,  and  the  torpedo-boat  dishing. 


A  VERY  curious  inquiry  undertaken  by  some  French 
scientists  seems  to  show  a  certain  relation  between  rail- 
roads and  the  average  height  of  the  people.  From  the 
statistics  collected  in  connection  with  the  conscription,  to 
which  all  young  men  in  France  are  subject,  it  appears  that 
in  certain  communes  and  departments  there  has  been  a 
notable  increase  in  the  average  height  of  the  men  in  the 
last  30  years,  or  since  the  building  of  railroads  in  those 
departments.  This  is  attributed  to  the  fact  that  the  rail- 
roails  have  offered  better  paying  work  to  the  people,  both 
directly  and  indirectly,  by  the  introduction  of  manufac- 
tures ;  this  has  improved  the  condition  of  the  people,  who 
are  now  better  housed  and  fed  than  formerly,  and  conse^. 
quently  grow  to  a  greater  height.  The  reasoning  is  care- 
fully worked  out,  and  the  connection  seems  to  be  well  estab- 
lished. 


The  latest  canal  project  in  Europe  is  for  a  waterway  to 
connect  the  Danube  and  the  Oder.  The  proposed  canal 
is  to  leave  the  Danube  near  Vienna,  and  to  pass  through 
Lower  Austria,  Moravia  and  Silesia  to  Oderburg.  It 
would  furnish  cheap  transportation  for  coal  to  Vienna, 
which  is  much  needed  by  that  city.  The  project  includes 
branches  through  Bohemia  to  the  Upper  Elbe,  and  through 


Galicia  to  the  Vistula,  opening  up  an  extensive  system  of 
navigation. 


Fko.m  a  paper  recently  presented  before  the  Statistical 
Society  in  Paris,  it  appears  that  there  are  in  use  in  France 
78,600  steam-engines,  having  a  total  of  5,360,000  H.P. 
From  1880  90  the  increase  amounted  to  647,000  H.P.,  and 
since  1890  it  has  been  184,000  H.P.  This  statement  ap- 
plies to  stationary  engines  only,  and  does  not  include  ihe 
locomotives  in  use  on  the  French  railroads.  In  recent 
years  the  increase  has  been  rapid,  owing  to  the  increase  of 
manufactures  and  to  the  extension  of  railroads,  making 
fuel  cheaper  and  more  easily  procured  than  formerly. 


There  are  reports  that  the  Russian  Trans-Caspian  Rail- 
road is  to  be  extended  beyond  its  present  terminus,  and 
that  several  branches  are  to  be  built.  The  growing  com- 
mercial importance  of  the  line  may  have  something  to  do 
with  this,  but  the  ruling  factor  will  be  political.  The 
Trans-Caspian  is  a  great  element  in  the  Russian  political 
power  in  Central  Asia,  and  any  new  building  will  be  done 
with  a  direct  view  to  the  extension  of  that  power — and 
perhaps  also  to  the  advance  on  India  which  is  sure  to  come 
sooner  or  later. 


The  plans  of  the  Quaker  City  Elevated  Railroad  Com- 
pany for  its  line  through  Market  Street  in  Philadelphia 
have  been  submitted.     From  the  accompanying  sketch. 


PROPOSED    ELEVATED    RAILROAD    IN    PHILADEL- 
PHIA. 

which  shows  a  cross-section,  it  will  be  seen  that  the  struc- 
ture will  bear  a  considerable  resemblance  to  that  of  the 
Sixth  Avenue  line  in  New  York.  It  will  be  somewhat 
heavier,  but  of  the  same  general  type.  The  motive  power 
will  be  furnished  by  steam  locomotives  burning  anthracite 
coal. 


The  Alloona  shops  of  the  Pennsylvania  Railroad  have 
just  turned  out  a  heavy  compound  engine  which  will  be 
tested  on  that  road  with  a  view  to  determining,  if  possi- 
ble, what  advantage  may  be  secured  by  the  double  expan- 
sion. This  engine — No.  1515 — weighs  724  tons;  it  is  of 
the  two-cylinder  type  with  cylinders  19^  in.  and  31  in.  X 
28  in.  The  low-pressure  cylinder  is,  we  believe,  the 
largest  ever  made  for  a  locomotive.  The  boiler  will  carry 
a  working  pressure  of  200  lbs.  The  ratio  of  the  cylinders 
is  I  :  2.53.  The  driving-wheels  are  the  largest  ever  made 
by  this  company,  being  7  ft.  in  diameter.  This  engine 
will  be  put  in  service  on  the  New  York  Division,  on  the 
fast  trains  between  New  York  and  Philadelphia. 


The  Lehigh  Valley  Railroad  will  soon  put  into  service 
to  consolidation  engines  of  the  Vauclain  four-cylinder 
type,  which  will  have  a  thorough  trial  in  heavy  freight 
work.  These  engines  are  now  being  built  by  the  Baldwin 
Locomotive  Works  ;  they  have  cylinders  14  in.  and  24  in. 
X  25  in.,  and  driving-wheels  sSr  'i-  '"  diameter.  The 
crank-pins  are  of  steel,  and  will  all  be  bored  and  oil-tem- 
pered, as  described  in  the  Journal  some  time  ago. 
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On  October  l  the  tables  of  the  American  Manufacturer 
show  that  there  were  242  furnaces  in  blast,  having  a  total 
weekly  capacity  of  161,558  tons  of  pig  iron.  This  is  a 
slight  increase  over  the  September  report,  the  producing 
capacity  having  gained  about  3  per  cent,  during  the 
month.  It  is  a  considerable  decrease — 11  per  cent. — from 
October  of  last  year,  however  ;  but  the  rate  of  production 
was  then  extraordinary,  many  of  the  large  bituminous  and 
coke  furnaces  having  just  blown  in  after  a  long  stop.     The 


sidered  that  very  few  countries  have  so  small  a  population 
per  mile  of  road  as  New  South  Wales. 


A  NEW  building  in  Chicago  is  to  have  its  outer  coat  or 
front  entirely  of  aluminum  bronze  and  glass.  The  effect 
will  certainly  be  striking  and  novel. 


The  total  tonnage  of  freight  passing  through  the  Sault 


LOCOMOTIVE   NO.   903,   NEW  YORK   CENTRAL  &    HUDSON    RIVER   RAILROAD. 


production  this  year  has  been  much  steadier  and  more 
uniform  than  in  i8qi. 


At  the  new  ship-yard  of  the  Maryland  Steel  Company, 
in  Baltimore,  it  is  proposed  to  do  away  with  launches  by 
building  ships  in  dry-docks,  which  can  be  flooded  when  a 
vessel  is  ready.  This  plan  has  been  suggested  before  and 
occasionally  used — notably  with  some  of  the  large  English 
battle-ships — but  has  never,  we  believe,  been  made  a 
regular  feature  of  a  yard. 


The  report  of  the  Railroad  Commission  of  New  South 
Wales  for  the  year  ending  June  30  last  shows  that  the 
Colony  has  2,266  miles  of  railroad  in  operation.  The 
general  depression  of  business  affected  the  roads,  but  their 
total  earnings  were  about  115,536,000  gross  and  §5,965,000 
net.  The  surplus  remaining  was  suflicient  to  pay  3.58  per 
cent,  on  the  capital  invested  in  the  construction  of  the 
roads.  Like  all  government  systems,  the  lines  include 
some  which  have  an  exceedingly  light  tralTic  and  which 
have  to  be  carried  by  the  stronger  main  lines  ;  but  the 
result  seems  not  unfavorable,   especially  when  it  is  con- 


Ste.  Marie  Canal  in  September  was  1,661,303,  of  which 
1,233,403  tons  were  eastward  and  427,900  tons  westward 
bound.  The  heaviest  items  of  freight  were  812,153  'ons 
of  iron  ore  ;  363,673  tons  of  coal  ;  3,993,318  bushels  of 
wheat,  and  755,802  barrels  of  flour.  The  water  route  still 
controls  a  large  share  of  the  grain  traffic. 


At  the  September  meeting  of  the  Western  Railroad 
Club  Mr.  A.  M.  Waitt,  of  the  Lake  Shore  road,  treated 
the  subject  of  Steam  Heating  for  Cars  in  a  carefully  pre- 
pared paper.  His  conclusions  are  strongly  in  favor  of  the 
direct  system  of  heating  for  passenger  cars,  while  he  ad- 
mits the  advantages  ot  the  indirect  system  for  sleeping 
cars.  An  essential  point  in  any  system,  he  thinks,  is  the 
provision  of  means  for  supplying  steam  to  standing  cars 
at  terminal  stations  and  important  junction  points. 


At  the  September  meeting  of  the  New  York  Railroad 
Club  Mr.  Hugh  Baines  presented  an  interesting  paper  on 
the  relation  of  rolling  stock  and  track,  based  on  experi- 
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ence  with  a  number  of  special  stock  cars  in  use  between 
New  York  anil  Chicago.  His  argument  is  in  favor  of  the 
longest  wheel-liase  possible  for  a  truck  anil  for  as  solid  a 
frame  as  can  be  secured.  He  says  also  that  lowering  the 
side-bearings  so  as  to  throw  most  of  the  weight  on  the 
center-bearing  was  followed  by  a  rapid  increase  in  tiange 
friction,  and  from  this  he  draws  the  obvious  conclusion. 


The  second  paper  at  the  New  York  Club  meeting  was 
read  by  Mr.  F.  A.  Stinard,  and  was  on  Boiler  Scale  and 
Purification  of  Water.  There  are  very  few  who  do  not 
recognize  the  importance  of  this  subject,  but  unfortunately 
there  is  little  agreement  on  the  best  means  of  improving 
the  quality  of  water.  The  plan  described  in  the  paper 
has  the  merit  of  simplicity,  while  its  efTicacy  has  been 
tested  under  very  trying  circumstances. 


A  NEW  YORK  CENTRAL  FAST  LOCOMOTIVE. 


The  illustration  given  herewith  is  from  a  photograph  of 
Engine  No.  903,  of  the  New  York  Central  &  Hudson 
River  Railroad,  which  claims  the  largest  driving-wheels 
in  America. 

This  engine  was  built  by  the  Schenectady  Locomotive 
Works,  and  was  originally  of  the  standard  pattern  used  on 
this  road  for  heavy  and  fast  passenger  service.  It  has  re- 
cently been  rebuilt  in  the  company's  shops  at  West  Al- 
bany, where  it  received  the  larger  driving-wheels  and 
other  alterations  made  necessary  by  their  use. 

The  boiler  is  of  large  size  and  has  1,821.5  sq.  ft.  heating 
surface.  The  usual  working  pressure  is  180  lbs.  The 
cylinders  are  19  X  24  in.  and  the  driving-wheels  are  7  ft. 
oj  in.  in  diameter.  Their  size  and  the  great  height  of  the 
engine  are  shown  by  contrast  in  the  photograph. 

The  total  weight  of  this  engine  is  121,000  lbs.,  of  which 
81,000  lbs.  are  carried  on  the  drivers  and  40,000  lbs.  on 
the  truck. 

The  tender  weighs  in  service  80,000  lbs.  ;  it  carries 
3,587  galls,  of  water  and  7  tons  of  coal.  It  is  provided 
with  a  scoop  for  taking  up  water  from  the  track  tanks 
without  stopping.  The  total  weight  of  engine  and  tender 
ready  for  service  is  thus  201,000  lbs. 

This  engine  is  employed  in  running  the  "  Empire  State 
Express"  between  New  York  and  Albany,  the  schedule 
time  of  the  train  being  52  miles  an  hour.  From  some  in- 
dicator diagrams  taken  while  the  engine  was  running  at 
the  rate  of  76  miles  an  hour,  it  appears  that  at  that  speed 
there  was  1,120  H.P.  developed.  The  usual  train  is  four 
cars. 

While  this  engine  has  the  largest  drivers  now  in  use  in 
this  country,  they  are  not  the  largest  that  have  been  built 
here.  Reference  has  been  made  m  our  columns*  to  some 
old  engines  on  the  Camden  &  Amboy  Railroad  which  had 
a  single  pair  of  driving-wheels  7  ft.  6  in.  in  diameter.  In 
fact  there  was,  some  35  or  40  years  ago,  a  tendency  to  use 
larger  drivers  than  have  since  been  common,  although  6 
ft.  was  seldom  exceeded.  The  engines  referred  to,  how- 
ever, were  very  much  lighter  than  our  present  types,  and 
could  not  have  handled  the  heavy  cars  and  trains  now  in 
use. 

An  engine  of  the  same  class,  but  having  driving-wheels 
6  ft.  6  in.  in  diameter,  made  a  somewhat  unusual  run  with 
a  special  train  on  October  4.  The  engine — No.  870 — and 
tender  weigh  201,000  lbs.,  and  the  weight  of  the  train  was 
592,700  lbs.,  making  a  total  of  793,700  lbs.  The  train 
consisted  of  five  ordinary  passenger  cars  and  five  sleeping 
cars.  The  run  from  Albany  to  Poughkeepsie  was  made 
in  I  hour  17  minutes,  the  average  rate  of  speed  being  54 
miles  an  hour.  The  wind  at  the  time  was  heavy,  blowing 
from  the  west.  The  steam  pressure  during  the  run  was 
kept  at  160  to  170  lbs.  The  speed  maintained  was  cer- 
tainly lemarkable,  considering  the  weight  of  the  train. 


*  See  the  Railroad  and  Encinbbking  Journal  for  J.inuary,  1893,  pages 
10  and  II. 


SOME  COMPOUND  LOCOMOTIVE  TESTS. 


In  response  to  the  article  on  Compound  Locomotives  in 
the  September  number  of  the  Journal,  Mr.  F.  W.  John- 
stone, Superintendent  of  Machinery  of  the  Mexican  Cen- 
tral Railroad,  has  sent  us  a  report  of  some  tests  conducted 
on  his  road.  Unfortunately  his  letter  was  received  too 
late  to  publish  the  tables  accompanying  it,  but  the  results 
are  as  fully  given  as  possible. 

The  tables  show  the  performance  of  six  compound  loco- 
motives for  the  months — November  i,  1891,  to  August  31, 
1892— in  actual  service,  as  compared  with  six  simple  loco- 
motives of  equal  tractive  force  and  practically  the  same 
weight,  the  dimensions  being  as  follows  :  Compound,  cyl- 
inders, 14  in.  and  24I  in.  X  24  in.  ;  drivers,  56  in.  ;  weight 
on  drivers,  104,000  lbs.  ;  grate  area,  27.3  sq.  ft.  ;  heating 
surface,  2,004  sq.  ft.  ;  boiler  pressure,  175  lbs.  The 
dimensions  of  the  simple  engines  are  :  Cylinders,  20 
in.  X  24  in.  ;  drivers,  48  in.  ;  grate  area,  30.4  sq.  ft.  ; 
heating  surface,  1,801  sq,  ft.  ;  boiler  pressure,  150  lbs. 

These  engines  are  running  between  Mexico  City  and  San 
Juan  del  Rio,  over  a  division  of  118  miles,  with  ruling 
grades  of  i|  per  cent.,  or  80  ft.  to  the  mile.  These  two 
types  of  engines  have  been  doing  exactly  the  same  work, 
running  first  in,  first  out.  It  is  shown  by  the  statement  in 
table  No.  I  that  the  compounds  made  1,378  trips  out  of  a 
possible  1,800,  showing  that  each  engine  lost  but  seven 
days  per  month,  which  w-as  necessary  for  the  purposes  of 
washing  the  boiler  and  making  slight  running  repairs. 
The  average  mileage  for  these  engines  for  every  day  in- 
cluded in  the  ten  months  is  102^  miles,  which  is  very  good 
service  for  a  freight  engine.  The  run  over  the  division  is 
iiS  miles,  and  an  allowance  of  16  miles  for  switching  is 
given  each  freight  engine,  the  engines  averaging  134  miles 
for  every  day  they  were  in  service.  From  this  table — No. 
I  — we  see  that  the  compounds  did  a  little  more  work  in  run- 
ning 184,591  miles,  hauling  2,113,607  cars  one  mile,  than 
the  simple  engines  did  in  running  191,549  miles — 2,077,001 
loaded  car-miles — and  in  units  of  work  per  mile  run  it  ap- 
pears the  simple  engines  were  not  as  heavily  loaded  as  the 
compounds,  the  figures  being  7.79  for  the  latter  and  7.43 
for  the  former.  In  table  No.  2  we  see  that  the  com- 
pounds effected  an  economy  of  22  per  cent,  in  the  con- 
sumption of  fuel,  and  1S.7  per  cent,  in  total  cost  of  operat- 
ing ;  but  as  the  simple  engines  were  not  loaded  quite  as 
heavily  as  the  compounds,  and  to  do  practically  the  same 
amount  of  work  had  to  run  191,549  miles  instead  of  184,591 
miles  run  by  the  compounds,  Mr.  Johnstone  assumes  that 
the  simple  engines,  if  loaded  as  heavily  as  the  compounds, 
would  have  done  the  same  amount  of  work  by  running 
only  184,591  miles,  and  used  no  more  coal  per  mile  than 
they  actually  used  with  the  trains  they  hauled  ;  then  the 
simple  engines  would  have  run  the  184,591  miles  on  8,000 
tons  of  coal  instead  of  8,202  tons  ;  and  this  leaves  an  econo- 
my in  favor  of  the  compounds  of  19  per  cent,  in  fuel. 
Again,  the  cost  in  wages  of  crews,  watching  and  clean- 
ing, would  be  reduced  on  the  simple  engines  by  11652  if 
these  engines  had  done  their  work  with  184,591  miles  in- 
stead of  having  to  run  191,549  miles  ;  add  to  this  the  re- 
duction of  $3,040.95  in  coal  bill,  by  deducting  the  202.73 
tons  of  coal,  and  we  have  the  total  cost  of  simple  engines 
equal  to  $146,996.65,  which  leaves  an  economy  in  favor  of 
the  compound  of  15.8  per  cent,  in  total  cost  of  operating. 
The  cost  per  100  miles  run  is  given  in  table  No.  3  as 
$68.76  for  the  compound  and  $78.66  for  the  simple  en- 
gines. As  these  engines  ran  more  miles  to  do  the  same 
amount  of  work,  and  in  comparing  these  results  the  com- 
pound shows  14.4  per  cent,  economy,  while  if  we  take  the 
work  performed  per  dollar  of  total  expense  as  it  actually 
occurred,  we  have  9.4  units  for  the  simple  engine  as 
against  1 1.3  for  the  compound,  or  20  per  cent,  in  favor  of 
the  latter.  If,  however,  we  take  the  allowances  referred 
to  in  the  paragraph  above,  where  the  simple  engine  has 
been  given  credit  for  202  tons  of  coal  and  3*^52  in  wages, 
to  put  it  upon  the  same  footing  with  the  compound  as  to 
miles  run  and  weight  of  trains,  we  find  the  units  of  work 
per  dollar  of  expense,  97  and  11.3,  or  16.5  per  cent,  in 
favor  of  the  compound. 

The  statements  given  above  by  Mr.  Johnstone  certainly 
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show  a  fair  trial  in  actual  service,  extendinfj  overaconsicl- 
eralile  period  of  time.  It  may  be  added  that  the  Mexican 
Central  is  especially  concerned  in  this  question,  as  the 
very  high  cost  of  fuel  makes  a  saving  in  its  consumption 
show  materially  in  the  expenses. 

[The  above  report  of  the  performance  of  simple  and 
compound  locomotives  is  interesting  ;  but  probably  most 
of  our  readers  would  rather  draw  conclusions  from  what 
the  locomotives  actually  have  done  than  from  any  hypothe- 
ses of  what,  under  other  circumstances,  they  might  do. 
Now,  the  figures  submitted  by  Mr.  Johnstone  show  that 
the  simple  engines  burned  7.9  lbs.  of  coal  per  car  per  mile, 
and  the  compounds  6.35,  a  saving  by  the  latter  of  very 
nearly  20  per  cent.  It  is  inferred,  though,  that  the  simple 
engines  were  not  loaded  up  to  their  full  capacity,  which 
would  tell  against  them.  Furthermore,  the  compounds 
had  about  115  per  cent,  more  heating  surface  than  the 
simple  engines,  and  4  per  cent,  more  weight  on  the 
driving-wheels.  The  difference  in  the  weights  on  the 
trucks  of  the  two  engines  is  not  given.  It  is  not  clear, 
either,  whether  the  figures  given  were  ascertained  by 
weighing  the  engines,  or  are  merely  approximations.  The 
evenness  of  the  figures  suggests  approximation  merely, 
which  is  apt  not  to  be  entirely  reliable. 

The  advocates  of  the  compound  system  generally  claim 
the  privilege  of  increasing  the  weight  of  the  front  ends  of 
their  locomotives,  and  argue  that  any  addition  to  the 
weight  on  the  truck  is  a  matter  of  no  iinportance.  But 
sauce  for  the  goose  is,  proverbially,  sauce  for  the  gander. 
If  an  addition  to  the  weight  on  the  truck  of  a  compound 
locomotive  is  permitted,  the  same  privilege  should  also  be 
allowed  to  the  simple  engine.  As  a  matter  of  fact,  im- 
portant consequences  may  result  by  increasing  the  weight 
on  the  truck  of  a  simple  engine,  as  a  longer  and  more 
economical  boiler  may  thus  be  used.  The  compound  sys- 
tem involves  the  use  of  larger  cylinders,  steam-pipes,  and 
other  parts,  with  a  consequent  increase  in  weight.  To 
the  extent  to  which  the  weight  of  these  parts  is  increased, 
the  compound  system  is  a  disadvantage,  and  the  advo- 
cates of  simple  engines  may  justly  claim  the  privilege  of 
utilizing  an  equal  addition  to  the  weight  of  their  engines. 
To  make  a  comparison  of  simple  and  compound  locomo- 
tives fair,  the  total  weis^ht  of  each  should  be  the  same. 
Was  this  the  case  with  the  engines  tested  by  Mr.  John- 
stone ?  His  figures  show  that  the  coinpounds  had  4,000 
lbs.  more  weight  on  the  driving-wheels  than  the  simple 
engines  had,  but  do  not  show  the  difference  on  the  trucks. 
Furthermore,  what  were  the  relative  ages  of  the  two 
classes  of  engines  ?  It  will  be  seen  that  the  cost  of  repairs 
of  the  compounds  was  greater  than  for  the  simple  ma- 
chines. Now,  if  the  compounds  were  new  and  the  simple 
engines  were  old,  this  difference  is  significant. 

It  would  throw  much  needed  light  on  this  subject  if 
some  railroad  company  should  give  an  order  for,  say,  a 
ten-wheeled  compound  locomotive  to  a  firm  or  company 
who  are  advocates  of  that  class  of  engine,  with  specifica- 
tions somewhat  as  follows  :  Driving-wheels,  56  in.  in  diam- 
eter ;  maximum  weight  on  one  driving-wheel,  15,000  lbs.  ; 
oil  truck, 30. 000  lbs.;  total  wheel-base,  23  ft.  6  in.  Then  give 
another  order  to  a  firm  which  does  not  advocate  the  use  of 
the  compound  system  for  a  simple  locomotive,  to  be  the 
same  specifications,  allowing  both  designers  of  the  engines 
to  proportion  the  parts  and  dispose  of  the  weights  as  they 
might  choose.  Then  test  the  engines  in  service,  as  Mr. 
Johnstone  has  tested  his,  keeping  a  careful  account  of 
loails  hauled  and  fuel  burned.  The  designer  of  the  sim- 
ple engine,  if  he  understood  his  business,  would  have  the 
largest  boiler  without  exceeding  the  specified  weight,  and 
to  that  extent  would  have  an  advantage,  because  the  maxim 
may  be  implicitly  believed  that  "  Within  the  limits  of 
weight  and  space  to  which  a  locomotive  is  necessarily 
confined,  the  boiler  cannot  be  too  big." 

The  saving  of  20  per  cent.,  which  Mr.  Johnstone's  tests 
have  shown,  is  of  very  great  importance,  especially  on  a 
road  on  which  coal  costs  S'5  a  ton,  as  it  does  on  his  line. 
If  this  economy  can  be  gained  by  the  compound  system  of 
locomotives  if  compared  with  simple  engines  of  like 
weight  and  under  fair  conditions,  and  without  too  great 
an  increase  in  cost  of  repairs  or  loss  of  service,  the  com- 


pound system  must  certainly  be  adopted,  especially  where 
coal  is  dear.  The  question  of  prime  importance,  which 
railroad  men  are  asking  with  much  eagerness,  is  whether 
such  an  economy  is  realized  when  all  the  conditions  arc 
fair  for  both  systeins.— EDITOli  Raili^OAU  and  ENGINEER- 
ING Journal.] 


RECENT  BRAKE  TESTS. 


The  illustration  given  herewith  is  from  an  excellent 
photograph  of  two  freight  trains  prepared  for  a  test  of  the 
brakes  made  by  the  Westinghouse  and  the  New  York  Air 
Brake  Companies.  The  test  was  made  by  Mr.  P.  H.  Dud- 
ley on  the  line  of  the  New  York  Central  &  Hudson  River 
Railroad,  and  for  the  information  of  that  company. 

The  trains,  as  will  be  seen  from  the  photograph,  con- 
sisted each  of  a  ten-wheel  locomotive  drawing  a  train  of 
freight  cars,  one  train  being  equipped  with  the  Westing- 
house  and  one  with  the  New  York  Company's  brake. 
Trials  were  made  with  both  brakes,  and  also  with  trains 
made  up  of  cars  equipped  with  the  two  brakes,  so  as  to 
determine  whether  there  would  be  any  difficulty  in  using 
them  together  in  ordinary  service. 

Mr.  Dudley's  report,  we  understand,  has  not  yet  been 
completed  and  submitted  to  the  company,  but  it  will  be 
seen  from  the  statement  given  in  another  column  that  the 
results  were  satisfactory  for  both  parties,  and  that  in  the 
mixed  tests  especially  no  practical  difference  was  found  in 
the  working  of  the  two  brakes. 

The  photograph  is  given  here  as"an  excellent  view  of 
the  two  competitors  ready  for  the  trial. 


GOOD  ROADS  AND  THE  RAILROADS. 


The  following  memorial  or  circular  was  recently  sent 
by  Colonel  Albert  A.  Pope  to  the  officers  of  a  number  of 
the  leading  railroads  of  the  country.  It  may  be  added 
that  already  some  very  encouraging  responses  have  been 
received,  and  that  several  important  roads  take  much  in- 
terest in  the  subject  of  better  roads  as  feeders  to  their 
own  traffic  : 

Permit  me  to  urge  upon  your  attention  the  great  im- 
portance of  good  roads  as  feeders  to  railroads.  Through- 
out the  United  States  the  condition  of  the  common  coun- 
try roads  is  the  index  to  the  prosperity  of  railroads.  When 
highways  are  impassable,  freight  and  passenger  earnings 
are  necessarily  diminished  and  the  price  of  railroad  securi- 
ties lowered  ;  when  the  roads  are  in  good  condition,  rnei^- 
chandise  is  accumulated  at  the  depots,  and  in  moving  it 
trains  are  delayed  and  accidents  increased.  A  uniform 
good  condition  of  roads  would  enable  railroads  to  handle 
freights  more  expeditiously  and  advantageously. 

Good  roads  are  the  means  by  which  a  country  is  built 
up  populously  and  prosperously  ;  bad  roads  delay  civiliza- 
tion and  cause  districts  to  be  sparsely  settled,  and  poverty 
and  ignorance  to  abound. 

The  railroad  companies  of  this  country,  representing 
millions  of  employes  and  billions  of  capital,  and  controlled 
and  directed  by  men  of  high  intelligence,  have  a  command- 
ing influence  in  every  legislative  hall^in  the  United  States. 

Every  railroad  corporation  can  request  its  officers, 
agents,  and  employes  to  do  what  they  can  to  create  a 
right  sentiment  in  regard  to  the  improvement  of  highways 
in  their  respective  neighborhoods  ;  and  all  along  the  vari- 
ous lines  depot-masters  and  freight  agents  could  report  to 
a  Road  Department,  established  by  the  company,  the  con- 
dition of  the  roads  in  their  towns  and  what  is  being  done 
to  improve  them.  These  depot-masters  could  be  furnished 
from  time  to  time  with  pamphlets  containing  instructions 
for  the  construction  and  maintenance  of  highways,  for 
distribution  to  persons  doing  business  at  their  stations, 
and  thus  educate  them  how  to  build  better  roads,  as  well 
as  teach  them  that  better  highways  effect  saving  in  trans- 
portation.    Any  railroad  running  through  a  territory  hav- 
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LOCOMOTIVE    "CORNWALL." 

As  ori^ifm/fy  designed  by  y.   Trevithick  and  built  for  the  London  e?^  Northwestern  Railway  in  1S47. 


Fig.  2. 


LOCOMOTIVE   "CORNWALL." 

As  altered  by  Mr.  Ramsbottojn  and  Rebuilt  in  1862-63. 


ing  good  roads  must  have  a  great  advantage  over  a  com- 
peting line  with  poor  roads  from  its  stations. 

The  executive  officers  of  a  railroad  corporation  can  in- 
struct representatives  in  Congress  on  the  importance  of 
better  highways  so  that  favorable  legislation  may  be  se- 
cured ;  newspapers  to  whom  railroad  companies  e.xtend 
their  patronage  might  be  requested  to  devote  space  to  agi- 
tating this  matter. 

The  building  up  of  suburban  districts,  which  is  of  such 
a  profitable  character  to  railroads,  is  first  brought  about 
by  the  construction  of  good  roads  by  those  who  wish  to  sell 
land. 

Aside  from  the  material  advantages  that  may  accrue  to 
a  railroad  by  its  aiding  in  the  work  of  agitating  this  sub- 
ject, there  is  to  be  considered  the  broader  question  of  the 
wreat  benefits  that  might  be  conferredupon  the  entire  com- 
nmnity.  '  ' 


Will  you  not  aid  this  great  movement  which  is  of  so 
much  national  importance  .' 


THE  LOCOMOTIVE  "CORNWALL.' 


As  the  subject  of  large  driving-wheels  is  now  discussed 
a  good  deal,  we  have  reproduced  two  engravings  from  the 
English  Mecliajtic,  which,  it  is  said,  "  has  been  for  some 
time  past  the  engine  with  the  largest  driving-wheels  in 
existence."  It  was  described  as  follows  by  a  correspond- 
ent in  the  paper  referred  to  : 

She  was  designed  by  J.  Trevithick,  and  built  in  1847,  and 
was  shown  in  the  Exhibition  of  1851.  Fig.  I  represents  the 
engine  as  originally  constructed.     The  boiler,  it  will  be  seen, 
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went  under  the  driving-axle,  and  she  ran  on  eight  wheels  ;  but 
Mr.  Rainsbotlom  rebuilt  and  altered  her,  in  1862-63,  to  her 
present  state,  as  sbonrn  in  fig.  2,  with  the  exception  of  the  cab, 
which  has  since  been  added  by  Mr.  Webb. 

Dimensions:  Cylinders,  17*  in.  diameter  X  24  in.  stroke; 
wheels,  diameter  of  leading  and  trailing,  4  (t.;  wheels,  diam- 
eter of  driving,  8  ft.  6  in.;  weight  of  engine  in  working  order, 
63,840  lbs. 

The  object  in  building  the  Cornwall -vias  to  prove  that 
the  narrow  gauge  could  have  a  larger  driving-wheel — 
namely,  8  ft.  6  in. — than  the  Great  Western — 7  ft.  gauge 
engines  of  that  time.  The  Cormeall  when  new,  it  is 
said,  attained  a  speed  of  fully  79  miles  an  hour,  and  to-day 
it  can  run  as  fast  as  any  locomotive  that  exists. 


for  adjustment  as  he  desires.  The  total  weight  of  this 
engine  is  48  tons,  of  which  about  30  tons  are  carried  on 
the  driving-wheels. 

The  chief  difference  between  this  engine  and  that  of  the 
Northern  Railroad  is  in  the  very  high  pressure  used,  which 
is  intended  to  be  215  lbs.  This  is  the  highest  working 
pressure  yet  used  in  a  locomotive.  The  Northern  Rail- 
road engine  was  intended  to  work  at  195  lbs.  The  boiler 
is,  like  those  of  many  of  the  engines  on  the  same  road, 
provided  with  the  Servf  ribbed  tubes,  and  from  experience 
had  with  these  tubes,  it  has  been  considered  possible  to 
make  the  boiler  barrel  shorter  than  is  generally  the  case 
with  engines  of  this  size.  The  tubes  are  to  ft.  long  or 
2.8   ft.    less   than   those  of  the  Northern  engine,   but  the 


COMPOUND   LOCOMOTIVE   FOR   PARIS,   LYONS  cS:]  MEDITERRANEAN   RAILROAD, 


Mr.  Clement  E.  Stretton,  who  is  our  authority  on  this 
subject,  says  that  the  largest  wheels  ever  ui  ed  were  10  ft. 
in  diameter,  with  which  the  Hurricane  on  the  Great 
Western  Railway  was  fitted. 


A  FRENCH  COMPOUND  LOCOMOTIVE. 


We  have  taken  from  the  London  Engineer  the  accom- 
panying illustration  of  a  compound  locomotive  designed 
for  fast  passenger  work  by  M.  Baudry,  Chief  Engineer  of 
Traction  of  the  Paris,  Lyons  &  Mediterranean  Railroad, 
and  which  has  just  been  put  in  use  on  that  road.  The 
engine  is  of  the  same  general  design  as  the  four-cylinder 
compound  designed  for  the  Northern  Railroad  of  France 
by  M.  Du  Bousquet,  which  was  fully  described  and  illus- 
trated in  the  August  number  of  the  Journal.  In  general 
it  may  be  said  that  the  engine  is  of  the  eight  wheel  Ameri- 
can type,  with  four  driving-wheels,  and  a  four-wheel  truck 
forward.  The  high-pressure  cylinders  are  placed  outside, 
behind  the  truck  or  nearly  in  the  center  of  the  length  of 
the  barrel  of  the  boiler,  and  are  connected  to  the  rear  pair 
of  driving-wheels.  The  low-pressure  cylinders  are  under 
the  smoke-box  inside,  and  are  connected  to  the  forward 
pair  of  drivers  through  a  crank-axle.  The  high-pressure 
cylinders  are  13.40  in.  and  the  low-pressure  21.25  in.  in 
diameter,  having  24.40  in.  stroke.  The  driving-wheels 
are  6.56  ft.  in  diameter.  The  ratio  between  the  high  and 
the  low-pressure  cylinders  is  thus  i  :  2.42. 

As  in  M.  Du  Bousquet's  engines,  there  are  separate 
valve-motions  for  the  high  and  low-pressure  cylinders,  and 
the  connections  are  so  arranged  that  the  engineer  can  re- 
verse both  with  one  motion  or  can  move  them  separately 


heating  surface  as  estimated  is  greater,  being  1,620  sq.  fl. 
The  grate  area  is  25  sq.  ft. 

It  may  be  added  that  the  locomotive  frames  are  of  the 
plate  type  usually  employed  in  France,  and  that  both  loco- 
motive and  truck  frames  are  of  steel.  The  truck-wheels 
are  39.37  in.  in  diameter.  The  first  of  these  engines — the 
Company  is  building  several  at  its  works  near  Pans — is 
only  just  ready  for  service  and  has  not  been  actually  tried 
in  actual  work. 


EFFECT  OF  TEMPERATURE  ON  THE 
STRENGTH  OF  AXLES. 


(From  the  Practical  Engineer.) 


In  a  recent  paper  on  this  subject,  read  before  the  Insti- 
tution of  Civil  Engineers,  Mr.  Thomas  Andrews  has  given 
some  data  which  he  obtained  from  a  series  of  experiments. 
The  conclusions  drawn  from  these  tests  compare  closely 
with  some  results  found  in  actual  service  that  are  cited  in 
the  paper.  In  the  tests  18  axles  were  subjected  to  a  cold 
test  as  follows  : 

The  axles  were  allowed  to  cool  gradually  to  a  tempera- 
ture of  normal  rigidity — that  is,  the  atmospheric  tempera- 
ture at  the  time  they  were  made.  They  were  then  buried 
separately  in  about  30  tons  of  snow,  for  various  periods  of 
time.  When  the  axles  were  removed  from  this  they  were 
placed  in  a  cooling  cage,  surrounded  by  a  large  quantity 
of  freezing  mixture,  composed  of  two  parts  of  snow  and 
one  part  by  weight  of^salt,  for  13  hours,  or  until  the  metal 
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had  become  cooled  to  0°  Fahr.  They  were  then  placed 
in  an  axle  drop  on  bearings  3  ft.  6  in.  apart,  and  subject- 
ed to  one  blow  from  a  one-ton  weigiit  falling  from  a  height 
of  5  ft.  The  e.xtent  of  deflection  between  the  bearings 
was  carefully  taken  after  each  blow.  The  axle  was 
placed  in  the  freezing  mixture  for  15  minutes  after  each 
blow  was  delivered,  so  as  to  make  sure  that  its  tempera- 
ture was  0°  throughout  the  tests.  Tlie  operation  was  re- 
peated until  fracture  occurred. 

Warm  tests  were  made  with  11  axles.  After  forging, 
these  axles  were  allowed  to  cool  to  a  temperature  of  nor- 
mal rigidity,  and  were  then  placed  in  a  large  water  bath, 
which  was  gradually  raised  to  100°  Fahr.  Each  axle  was 
then  removed  to  the  drop  test,  and  immediately  tested  in 
the  usual  manner,  one  blow  being  given  and  the  deflec- 
tion measured.  After  each  blow  the  axle  was  placed  in 
the  bath  15  minutes.  In  general,  these  tests  were  made 
in  the  usual  manner  of  drop  tests,  the  axle  being  turned 
half  way  over  after  each  blow. 

The  results  of  these  experiments  show  that,  at  a  tem- 
perature of  0°  Fahr.,  the  total  average  mean  force  of  179J 
tons  was  sufficient  to  cause  the  breaking  of  the  axle  ;  and 


5.  The  impact  experiments  with  an  energy  of  2i  foot- 
tons  applied  to  axles  with  a  temperature  of  100'  Fahr., 
compared  with  experiments  at  0°  Fahr.,  showed  an  in- 
crease of  resisting  power  to  concussion  at  the  higher  tem- 
perature of  nearly  88  per  cent. 

The  author  also  found  that  when  axles  were  subjected  to 
a  number  of  heavy  blows  the  extent  of  deflection  was  more 
during  the  earlier  blows  under  same  temperature  than  a 
deflection  produced  by  later  blows  ;  that  is,  the  elastic 
limit  of  the  axles  had  increased.  The  progressive  de- 
crease of  deflection  was  more  clearly  shown  where  the 
impacts  were  made  at  temperatures  of  212^,  120"  and 
100°  Fahr.,  but  it  was  not  observable  when  the  axles  were 
at  a  temperature  of  zero. 


TWO  BALTIMORE  &  OHIO  FREIGHT  CARS. 


The  first  of  the  drawings  given   herewith  shows  the 
standard  34-ft.  box  car  of  the  Baltimore  &  Ohio  Railroad. 


fo.'^0.K.1l-V«.S° 


at  i.  temperature  of  100°  Fahr.  the  total  average  mean 
force  of  428Jr  tons  was  necessary  to  fracture — that  is. 
the  resistance  to  concussion  at  a  temperature  of  0°  was 
about  42  per  cent,  of  what  it  was  at  100°.  The  average 
total  deflection  at  0°  was  6.48  in.  as  against  15.06  in.  at 
100°.  This  represents  a  reduction  of  flexibility  under  the 
drop  test  of  about  57  per  cent. 

The  author  of  this  paper  gives  the  following  conclusions 
on  the  whole  series  of  observations  made  in  connection 
with  these  tests,  which  have  been  proceeding  during  the 
last  seven  years  : 

I.  The  impact  tests,  with  an  energy  of  10  foot-tons  on 
axles,  at  a  temperature  of  212°  Fahr.,  compared  with  the 


This  car  is  34  ft.  8  in.  long  over  end-sills  ;  37  ft.  llj  in. 
outside  of  draw-heads,  and  34  ft.  inside.  It  has  a  clear 
inside  width  of  7  ft.  10  in.,  and  its  height  inside  in  the  cen- 
ter is  6  ft.  9i  in.  The  other  general  dimensions  are  given 
in  the  drawing.  These  cars  are  carried  on  two  four- 
wheel  trucks  of  the  company's  latest  standard  pattern, 
with  33-in.  wheels.  They  have  air  brakes  and  automatic 
couplers  ot  the  M.  C.  B.  standard  type.  The  total  weight 
of  the  standard  car  is  29,550  lbs.,  and  it  is  rated  at  50,000 
lbs.  capacity.  It  may  be  added  that  the  grain-lining  in- 
side is  4  ft.  in  height..  The  first  car  of  this  pattern  was 
built  in  1890,  and  it  is  a  good  type  of  the  later  practice  of 
this  road. 


~     TUiur  t4TT<l  Cat. 


results  at  7°  Fahr.,  indicated  an  increase  of  endurance  at 
the  higher  temperature  of  about  235  per  cent. 
'ta.  The  impact  tests,  with  an  energy  of  15  foot-tons  on 
axles,  at  a  temperature  of  120°  Fahr.,  compared  with  the 
results  at  7°  Fahr.,  showed  an  increase  of  endurance  at 
the  higher  temperature  of  nearly  120  per  cent. 

3.  The  impact  tests,  with  an  energy  of  10  foot-tons  on 
axles,  examined  at  a  temperature  of  100°  Fahr.,  when  con- 
trasted with  results  obtained  at  7°  Fahr.,  demonstrated 
an  increase  of  resistance  at  the  higher  temperature  of 
about  43  per  cent.,  and  this  increase  was  within  certain 
limits  in  proportion  to  the  increase  in  temperature. 

4.  The  impact  tests,  with  an  energy  of  5  foot-tons  of 
axles,  at  a  temperature  of  100"  Fahr.,  gave  an  increase  of 
resistance  of  about  138  per  cent.,  compared  with  results 
on  axles  similarly  tested  at  a  temperature  of  0°  Fahr. 


The  second  drawing  shows  a  car  of  a  peculiar  type, 
which  was  designed  for  and  built  on  the  same  road  some 
years  ago,  but  of  which,  we  believe,  only  a  small  number 
were  constructed.  It  was  intended  especially  for  carry- 
ing flour  in  barrels,  and  had  capacity  for  a  large  load — 360 
bbls.,  or  about  72,000  lbs.  It  is  52  ft.  long  over  end  sills  ; 
7  ft.  4i  in.  wide  inside  ;  8  ft.  wide  outside,  and  8  ft.  4  in. 
high.  It  is  sheathed  only  on  the  inside,  and  the  ends  are 
open  as  shown.  The  door  has  a  clear  opening  of  8  ft.  2^ 
in.  X  5  ft-,  and  the  general  object  seems  to  have  been  to 
make  the  handling  of  barrels  and  their  stowage  easy.  The 
trucks  are  39  ft.  3  in.  apart  between  centers. 

The  general  construction  of  this  car  will  be  readily 
understood  from  the  drawings.  While  only  a  few  of  these 
cars  were  built,  we  believe,  it  is  given  here  as  an  interest- 
ing special  type  of  car. 
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THE  CRUISER  "PHILADELPHIA. 


THE  .iccompanying  illustration  is  from  a  photograph  of 
the  cruiser  Philadelphia,  one  of  the  handsomest  cruisers 
of  the  Navy  in  general  appearance,  and  a  cruiser  of  a 
high  class,  corresponding  nearly  to  the  Charleston,  iS'cw- 
ark.  San  Francisco  and  Inilliinore. 

The  I'hilailclphia  was  built  .it  the  Cramp  yards  in  Phila- 
delphia, and  was  launchetl  in  September,  1S89.  She  is  an 
unarmored  steel  cruiser  of  4,400  tons  displacement,  335  ft. 
long.  38^  ft.  in  witllh,  and  \G\  ft.  mean  draft.  Though  with- 
out siile  armor,  she  has  a  protective  deck,  varyini;  in  thick- 
ness from  4  in.  over  the  engines  to  2  in.  at  the  extreme 
ends,  and  the  coal  bunkers  are  so  arranged  as  to  protect 
the  machinery.    The  ship  is  divided  into  numerous  water- 


work,  a  reward  was  offered  by  the  Baltimore  &  Ohio  Rail- 
road Company  for  the  best  steam  engine  of  American 
Manufacture.  Phineas  Davis,  one  of  the  proprietors  of 
the  York  Foundry,  was  an  inventive  genius  and  an  intelli- 
gent Quaker.  He  determined  to  compete  for  the  prize,  and 
began  the  construction  of  an  engine  m  his  York  shops.  It 
was  completed  in  July,  1832,  and  conveyed  in  wagons  to 
Baltimore,  as  the  railroad  to  that  city  was  not  yet  built. 

The  Baltimore  Gazelle  of  July  31,  1S32,  says  :  "  We  are 
gratified  to  learn  that  the  locomotive  steam  engine.  The 
York,  constructed  by  Davis  S:  Gardner,  of  York,  Pa.,  com- 
menced here  operations  on  the  Baltimore  &  Ohio  Railroad 
under  the  most  favorable  auspices  at  9  o'clock.  It  started 
from  Pratt  Street  depot  for  Ellicotl's  Mills,  with  the  entire 
train  destined  for  that  place,  consisting  of  14  loaded  cars. 
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tight  compartments,  and  has  the  latest  approved  arrange- 
ments for  ventilation,  electric  light,  etc. 

As  originally  designed  she  was  to  carry  three  masts  with 
fighting  tops,  but  it  was  subsequently  considered  best  to 
replace  these  by  the  light  wooden  masts  shown  in  the  en- 
graving. 

The  Philadelphia  has  twin  screws,  each  driven  by  a 
separate  triple-expansion  engine,  with  cylinders  38  in.,  56 
in.  and  86  in.  in  diameter  and  40  in.  stroke.  The  engines 
are  supplied  with  steam  by  four  boilers,  each  14  ft.  i'n 
diameter  and  20  ft.  long. 

With  forced  draft  the  boilers  carry  160  lbs.  pressure, 
and  the  engines  work  up  to  10,500  H.P.  The  guaranteed 
speed  was  19  knots  an  hour.  On  the  trial  trip  this  was  ex- 
ceeded, the  ship  making  a  speed  of  19.6  knots  an  hour. 

There  are  several  auxiliary  engines,  which  run  the 
pumps,  ventilators,  dynamos,  etc. 

The  main  battery  consists  of  twelve  6-in.  breech-loading 
rilled  guns,  two  mounted  forward,  two  aft  and  eight  in 
broadside.  The  broadside  guns  also  have  a  considerable 
fore-and-aft  range.  The  secondary  battery  includes  a 
number  of  smaller  rapid-fire  and  machine  guns,  and  there 
are  five  torpedo-tubes,  two  in  the  bow,  one  aft  and  two  in 

broadside. 

« 

SOME  LOCOMOTIVE  HISTORY. 


(From  a  History  0/  York  County,  Penniylvania,,  by  John  Gibson,   Histori- 
cal Editor.) 


The  First  Locomotive  in  America  that  Burned  Anthra- 
cite Coal.— As  described  in  the  history  of  railroads  in  this 


carrying,  with  the  engine  and  tender,  a  gross  weight  of 
50  tons.  The  whole  went  off  in  fine  style,  and  was  soon 
out  of  sight.  We  have  not  had  any  news  of  the  cavalcade 
since  its  departure,  but  understand  that  no  fears  are  en- 
tertained of  the  abilities  of  the  engine  to  perform  the  duty 
which  has  been  laid  upon  it.  A  gentleman  present  says  it 
was  out  of  sight  of  the  depot  in  about  six  minutes,  and  the 
rapid  gliding  of  the  immense  train  was  one  of  the  most 
imposing  and  beautiful  spectacles  he  ever  witnessed." 

The  York  Gazette  of  August  9,  1832,  states  that  it  made 
the  journey — 13  miles — in  one  hour  and  five  minutes. 
Made  the  journey  back  with  one  car,  a  passenger  coach, 
in  57^  minutes. 

The  trial  journey  was  made  Saturday,  August  4,  1832. 
The  train,  exclusive  of  tender,  consisted  of  seven  cars, 
weighing  25  tons.     The  fuel  was  anthracite  coal. 

Edwards's  .Imer/can  Locomotive  Engineer  says  :  "  In 
1832  Davis  &  Gardner,  of  York,  Pa.,  built  several  locomo- 
tive engines  of  the  '  Grasshopper'  type  for  the  Baltimore  & 
Ohio  Railroad,  from  designs  by  Phineas  Davis  and  Ross 
Winans.  These  engines  have  vertical  boilers  similar  to 
those  now  used  on  steam  fire  engines,  51  in.  in  diameter, 
and  containing  282  fire  tubes  16  in.  long  (.')  and  tapering 


from  i;i  in.  at  the  bottom  to  i  ' 


at  the  top,  where  the 


gases  discharged  through  a  combustion  chamber  into  the 
stack.  These  engines  weighed  about  byi  tons.  One  of 
these  engines,  the  Atlantic,  was  set  to  work  in  September, 
1832,  and  hauled  50  tons  over  a  rough  road  with  high 
grades  and  short  curves  at  the  rate  of  15  miles  per  hour. 
This  engine  made  a  round  trip  at  the  cost  of  .'j:i6,  doing 
the  work  of  42  horses,  which  had  cost  .^33  per  trip.  The 
Baltimore  &;  Ohio  Railroad  exhibited  one  of  these  engines 
at  the  Centennial  Exhibition,  Philadelphia,  in   1876,  and 
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there  are  one  or  more  still  used  as  shifting  engines  at 
Mount  Claire  station,  Baltimore,  Md." 

In  competition  with  other  engines,  Phineas  Davis  won 
the  first  prize  of  §3,500  for  making  the  first  engine  in 
America  (hat  was  successfully  worked  that  burned  an- 
thracite coal. 

He  soon  afterward  removed  to  Baltimore,  when  he  be- 
came Superintendent  of  the  large  shops  of  the  Baltimore  & 
Ohio  Railroad,  and  prospered  in  his  enterprises.  He  was 
a  diligent  worker.  Mr.  Rupp,  of  Hanover,  now  living, 
was  one  of  his  employes.  Davis  lost  his  life  by  accident. 
He  had  command  of  one  of  his  engines,  and  was  taking  a 
party  of  Baltimoreans  on  an  excursion,  when  a  few  miles 
out  from  the  city  one  of  the  iron  rails  on  the  left  side  of 
the  track  bent  and  broke,  flew  with  great  force  backward, 
and  struck  him  while  on  the  engine,  and  he  was  instantly 
killed,  on  September  27,  1835.  His  death  was  deeply 
lamented. 

He  was  a  native  of  York,  and  August  15,  1826,  was  mar- 
ried in  the  Friends'  Meeting  House,  at  York,  to  Hannah 
Taylor,  the  great-granddaughter  of  William  Willis,  who 
built  the  first  court  house.  He  was  only  about  40  years 
old  when  he  was  killed.  A  great  many  car  wheels  and 
other  foundry  products  were  made  at  the  York  foundry. 
It  was  last  owned  by  Judge  Ducker  and  Samuel  Slay- 
maker.  There  was  attached  to  these  works  a  steam  grist- 
mill, carding-mill  and  fulling-mill.  Joel  Fisher  was  man- 
ager of  the  last  two.    The  steam  grist-mill  burned  down. 


CROSSINGS  OF  GREAT  RIVERS. 


A   CONTRIBUTION    TO    RAILROAD    LOCATION. 


By  a.  Zdziarski,   C.E. 


(Copyright,  1892,  by  M.  N.  Forney.) 


{Concluded  frotn  ^agt  469.) 


THE  REQUIRED   DEPTH   OF  FOUNDATIONS. 

The  required  depth  of  the  foundations  of  the  abutments 
and  piers  should  be  calculated  by  the  formula  of  Rankine, 
which  we  find  suitable  in  the  form 


h  >  H'  tang. 


■■{^\ 


where  H'  is  the  height  of  a  column  of  sand,  whose  weight 
is  equal  to  the  weight  of  the  structure,  0  is  the  angle  of  re- 
pose or  of  natural  slope  of  the  ground  (for  sand  <j  =  30°  ; 
for  clay,  =35°)  ;  and  //  is  the  required  depth  of  founda- 
tion. 

The  value  of  H'  is  computed  in  the  following  manner  : 
If  n  is  the  weight  of  the  structure  with  the  load  transmitted 
to  it  by  the    superstructure — its  dead   and   living  load  ; 

n 
F  =  the  area  of  base,  and  a  —  -p.,  the  pressure  on  a  square 

unit  of  the  base  and  d  the  weight  of  a  cubic  unit  of  sand, 
then 


•//■',5  =  A 


and  the  formula  can  be  written 


h  >  —  tang 


■i"^} 


If,  after  the  washing  out  of  the  bed,  the  depth  of  base 
of  the  foundation  is  //,  then  it  is  necessary  that  the  co- 
efficient of  stability  m  be  : 

Before  washing  out, 

//        2 


After  washing  out. 


H  +  I 


3-25 
''  3-5 


Observation.— For  the  abutments  the  pressure  from 
the  earth  behind  should  be  taken  into  consideration. 

elevation  of  the  superstructure  above  high 

WATER. 

For  construction  of  truss  bridges  over  great  rivers,  two 
chief  conditions  as  to  the  elevation  should  be  satisfied  : 

1.  The  base  of  the  pier  masonry  should  rise  i^  ft.  above 
the  level  of  highest  water. 

2.  The  lower  flange  of  the  girders  should  be  so  elevated 
that  the  largest  vessels  in  use  on  the  river  can  pass  under 
them. 

division  of  the  total  clear  opening  into  spans — 
distribution  of  spans. 

The  division  of  the  total  clear  opening  into  spans,  or  the 
distribution  of  spans  and  their  length,  depends  upon  local 
conditions,  such  as  the  depth  of  the  river,  the  direction  of 
the  current,  the  kind  of  subsoil,  the  ma.vimum  length 
available  under  the  system  of  girders  adopted,  etc. 

The  piers  should  be  so  placed  that  they  leave  the  main 
channel  free,  and  i(  the  channel  takes  the  center  of  the 
river,  the  number  of  spans  is  generally  odd.  The  length 
of  each  span  should  be  sufficient  for  passing  large  vessels 
and  rafts.  Sometimes  the  length  of  the  span  is  controlled 
by  the  necessity  of  putting  the  piers  on  sites  where  the 
foundations  are  easily  made,  and  in  that  case  all  the  spans 
do  not  need  to  be  equal. 

As  a  general  rule,  we  can  say  that  when  the  spans  are 
longer,  then  the  superstructure  is  more  expensive,  and  the 
number  and  cost  of  piers  are  less  ;  on  the  contrary,  when 
the  length  of  spans  is  less,  then  the  superstructure  is 
cheaper,  and  the  piers  cost  more.  Therefore,  the  length 
of  spans  should  be  so  chosen  that  the  total  cost  of  the 
bridge  be  the  least. 

For  bridges  with  metallic  superstructure  and  stone  piers 
founded  on  caissons,  we  can  suggest  the  following  consid- 
erations : 

Let  us  assume 

/  =  total  clear  opening  of  bridge  in  feet, 
X  =  the  most  advantageous  length  of  span  ; 

then  the  weight  of  a  lineal  foot  of  superstructure  in  pounds 
is  given  by  a  formula  of  the  form  C.x  -f  F,  where  Cand  F 
are  constant  co-efficients,  F  designating  the  weight  of  the 
floor. 

Further,  let 

/  =  price  of  a  unit  weight  of  metal, 
P  =^  total  cost  of  one  pier  ; 

then  the  total  cost  of  the  bridge  A' is 

A'=  (Cx  +  F)pt+  f-^  +  i)f. 

In  order  to  find  the  value  of  x,  corresponding  to  the  mini- 
mum of  A',  differentiate  this  equation,  and  put  -,—  —  0  ; 
then 


dk 
dx 


Ci>l-  P-^. 
^  x' 


therefore 


y 


cp 


For  ordinary  trusses  200  to  400  it.  in  length — of  the 
Linville  or  a  similar  system — the  quantity  C  has  a  value 
of  7.5  to  8.5,  in  pounds,  the  value  of/  can  be  assumed  at 
4  to  S  cents  per  pound,  and  the  value  of  /-"  =  a  sum  which 
may  be  calculated  on  the  basis  of  local  prices  of  stone, 
cement,  and  other  materials. 

In  the  case  of  a  majority  of  the  larger  bridges,  the  ar- 
rangement of  spans  has  been  determined  by  extraneous 
considerations,  chiefly  by  the  location  of  the  current  and 
the  nature  of  the  navigation.     It  may  be  said  in  a  general 
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way  that  this  is  one  of  Ihe  most  difficult  questions  to  de- 
cide, and  that  it  is  almost  impossible  to  determine  it  by 
any  fixed  lormula.  It  Is  here  thai  the  judgment  of  the  en- 
gineer will  be  best  displayed,  and  the  exercise  of  his  best 
faculties  will  be  required. 


ELECTRICITY    IN    WELDING    AND    METAL 
WORKING. 


(Paper  read  by  A.  B.  Wood,  of  Detroit,  and  publiKhed  in  the  Proceeding 
of  the  American   Institute  of  Mining  Engineers.) 


In  welding  and  metal  working  by  electricity  two  systems 
are  in  use  :  the  so-called  Incandescent  System,  in  which 
the  material  operated  upon  is  traversed  by  currents  of 
large  volume  and  low  electro-motive  force,  the  current 
having  a  continuous  metallic  circuit  cluring  the  welding 
operation  ;  and  the  Arc  System,  in  which  the  electric  arc 
is  utilized. 

It  is  the  purpose  of  this  paper  to  call  attention  to  this 
last  system  of  electric  welding  as  one  of  the  recent  develop- 
ments in  the  art  of  metal  working. 

In  the  arc  system  of  electric  welding  the  material  may 
be  included  in  the  electric  circuit,  or  may  be  wholly  with- 
out the  circuit  ;  in  either  instance  the  enormous  heat  of 
the  electric  arc  is  brought  into  requisition  and  utilized  in 
the  welding  or  metal  working  operation. 

In  the  Coffin  arc-welding  system,  invented  by  C.  L. 
Colfin,  of  Detroit,  the  material  is  in  the  electric  circuit  or 
independent  of  it,  as  the  case  may  require,  different  proc- 
esses   being  applied  as  may  be  best  suited  to  the  work. 

It  is  not  the  intention  in  this  paper  to  give  a  description 
of  the  various  machines  and  appliances  employed,  as  im- 
provements are  being  perfected  and  the  inventor  prefers 
to  hold  such  descriptive  matter  in  reserve  until  he  shall 
have  secured  the  protection  of  patents. 

The  apparatus  used  in  this  arc  system  of  metal  working 
is  of  the  simplest  character.  It  can  be  used  upon  con- 
tinuous or  alternating  currents,  upon  light  or  power-cir- 
cuits, either  arc  or  incandescent. 

In  the  earlier  attempts  at  arc  welding  with  the  Bernar- 
dos  process,  difficulty  was  experienced  in  obtaining  clean 
and  homogeneous  welds.  This  objection  does  not  apply 
to  the  Coffin  system. 

In  the  Bernardos  process  the  material  is  connected  to 
one  terminal  of  the  generator,  and  the  tool,  generally  a 
carbon  electrode,  connected  to  the  other  terminal.  Con- 
tact is  made  between  the  tool  and  material  to  establish  the 
circuit,  and  an  arc  is  sprung  between  the  tool  and  mate- 
rial by  separating  them  sligntly  after  the  current  has  been 
turned  on.  The  carbon  electrode  is  slowly  traversed  along 
the  point  or  part  to  be  welded,  the  intense  heat  of  the 
arc  fusing  the  metal  at  or  in  the  neighborhood  of  the  joint. 
Since  the  regulating  and  maintaining  the  arc  at  proper 
length  is  done  bv  hand,  much  difficulty  is  experienced  in 
securing  a  uniform  arc,  while  the  regulation  of  the  dy- 
namo is  almost  an  impossibility  ;  the  material  is  subjected 
to  too  severe  treatment  and,  in  many  instances,  nota- 
bly in  working  on  steel  or  iron,  a  chill  is  formed  at  the 
weld,  or  the  metal  is  overheated  and  greatly  oxidized. 

With  the  Coffin  system  of  arc  welding  this  diffi.culty  is 
entirely  obviated,  the  material  not  suffering  in  the  least 
from  the  treatment  ;  clean,  neat  welds  are  made  with  but 
little  oxidation  ;  no  chilling  or  burning  is  manifest  ;  the 
arc  is  under  perfect  regulation,  and  the  heating  of  the 
material  is  entirely  under  control  of  the  operator.  Gener- 
ally no  i\u\  is  used  in  the  welding  operation,  so  slight  is 
the  scaling  or  oxidation,  though,  it  desired,  fluxes  may  be 
used  in  special  instances,  as  in  the  welding  of  polished 
metal. 

This  arc  system  of  metal  working  is  of  very  general 
adaptability,  being  readily  applied  to  bar,  shaft,  axle,  ring, 
hoop,  tire,  pipe,  sheet-metal,  angle-iron,  frame  and  boiler- 
work.  A  I  H.P.  arc  welder  has  a  capacity  up  to  one  inch 
of  round  iron  ;  its  cost  of  maintenance  is  but  a  few  cents 
per  day  for  power  supplied  at  the  dynamo  when  power  is 
rented,  or  at  a  rating  of  a  single  arc  lamp  when  current 
is  supplied  from  light  or  power  circuits. 

A  welder  of  i  M.P.  has  a  capacity  of  one  weld  per  15 
seconds,  operating  upon  ,!4-in.  round  iron.    This  capacity 


can  be  increased  according  to  the  skill  and  rapidity  of  the 
operator.  The  same  welder  handles  >i-in.  and  j^-in. 
round  iron  with  equal  facility,  and  can  be  utilized  upon 
}(-\n.  and  i-in.  work.  The  butt  welding  of  pipe  is  ob- 
tained with  the  same  ease  and  perfection  of  results. 

The  arc  system  of  welding  seems  destined  more  espe- 
cially to  give  material  aid  in  work  on  sheet  metal,  tubes, 
and  boilers,  since  the  tremendous  heal  of  Ihe  arc  can  be 
readily  applied  where  most  needed.  The  healing  of  the 
material  is  not  dependent  upon  its  electrical  resistance,  or 
its  current-carrying  capacity,  nor  is  perfect  contact  at  the 
joint  a  necessity  ;  while  these  are  points  of  the  utmost  im- 
portance in  operating  upon  such  work  under  the  incan- 
descent system.  With  that,  the  current  required  to  weld 
a  5ft.  seam  in  ;<-\n.  iron  plates  is  something  enormous, 
and  the  cost  of  generator  and  of  power  to  drive  it  is  cor- 
respondingly great  ;  while  under  the  arc  system  the  plant 
required  would  be  insignificant  in  comparison.  It  is  not 
the  intention  of  the  writer  to  disparage  the  incandescent 
system  of  electric  welding,  for  it  has  great  use,  but  to  call 
attention  to  the  fact  that  arc  welding  is  an  established 
process,  in  successful  oiieration,  and  bids  fair  to  assume  a 
position  of  great  importance  in  metal-working  operations. 

The  mechanical  application  of  arc  welding  is  readily 
made.  Since  the  material  may  be  either  within  or  with- 
out the  circuit,  and  the  heating  effect  is  independent  of  the 
current-carrying  capacity  of  the  material,  no  exacting 
provisions  have  to  be  made  for  electrical  contact,  or  large 
current-carrying  capacity  in  the  material  itself.  Hence 
heavy  copper  castings  and  retaining  clamps  are  unneces- 
sary ;  no  cooling  appliances  are  required,  and  in  most  in- 
stances the  welder  proper  may  be  applied  to  existing 
apparatus  or  machinery  with  slight  alteration.  An  ad- 
vantage of  this  method  may  be  noticed  in  the  welding  of 
hoops  and  tires,  in  that  it  does  not  require  special  precau- 
tions to  prevent  short  circuiting  of  the  current  around  the 
joint,  or  the  use  of  an  abnormal  current  to  cover  the 
effects  of  such  a  short  circuit,  or  shunt,  should  it  occur. 
A  hoop  of  >2-in.  or  '+ -in.  round  iron  is  neatly  and  rapidly 
welded  on  a  i  H.P.  arc  welder  ;  a  feat  quite  impossible 
with  like  power  under  the  incandescent  system. 

With  larger  power  the  work  possible  to  be  done  is  much 
more  general  in  its  nature.  With  a  50-H.P.  arc  welder 
work  of  large  proportions  can  be  handled,  and  large  shafts 
welded  as  readily  as  small  bars  on  the  lighter  machines. 
Rails,  shafts,  and  similar  work  may  be  treated  in  this 
way.  It  must  be  especially  noted  that  the  iron  is  left  in  a 
very  soft  and  natural  condition  at  the  weld. 

The  simplicity  of  the  apparatus,  its  small  cost  of  main- 
tenance, and  the  wide  range  of  work  possible  with  a  welder 
of  small  power  renders  the  arc  system  of  interest  to 
bridge  builders,  mine  operators  and  others,  whose  opera- 
tions in  the  field  do  not  permit  the  use  of  extensive  power 
plants  and  generators.  A  lo-H.P.  or  20-H.P.  arc  welder 
has  capacity  for  most  of  the  work  called  for  in  bridge  con- 
struction, such  as  welding  eye-bolts,  spanner  rods,  plates, 
etc.,  and  for  repairs  needed  during  erection.  The  dynamo 
used  for  welding  in  the  daytime  can  be  utilized  for  light- 
ing at  night. 

A  COMPOUND   LOCOMOTIVE    FOR  PASSENGER 
SERVICE. 


The  accompanying  illustrations,  from  Ihe  London  £n- 
gineering,  show  one  of  a  number  of  compound  locomotives 
for  fast  passenger  service,  built  for  the  St.  Petersburg- 
Warsaw  Railroad,  in  Russia,  by  the  Kolomna  Works  in 
St.  Petersburg.  The  first  illustration  is  a  general  view  of 
the  engine  ;  fig.  2  is  a  longitudinal  section  ;  fig.  3,  a  plan  ; 
figs.  4  and  5  are  cross  sections.  The  engine  is  a  two- 
cylinder  compound  of  the  eight-wheel  American  type,  hav- 
ing four  coupled  wheels  and  a  four-wheel  truck  ;  it  pre- 
sents some  notable  peculiarities  of  construction,  having 
a  mixture  of  European  and  American  features  in  its  de- 
sign. 

The  boiler  is  built  for  a  working  pressure  of  165  lbs. 
The  barrel  is  54.8  in.  in  diameter,  and  has  220  tubes  2  in. 
in  diameter  and  13. 78  ft.  long.  The  fire-box  is  7.94  ft.  X 
3.53  ft.  at  the  bottom,  7.71  ft.  X  3-73  ft.  at  top  and  5.76 
ft.  in  depth.     The  crown-sheet  is  stayed  direct  to  the  outer 
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COMPOUND   PASSENGER   LOCOMOTIVE,   ST.    PETERSBURG-WARSAW   RAILROAD. 


sheet  of  the  boiler  by  stay-bolts  over  a  large  part  of  its 
area  ;  but  at  the  front  end  these  are  not  continuous,  short 
stay-bolts  extending  from  the  crown-sheet  to  a  transverse 


bar,  which  in  turn  is  stayed  to  the  boiler  shell  by  others. 
This  arrangement  is  shown  in  figs.  2  and  5.  Other  trans- 
verse stays  tie  the  sides  of  the  shell  above  the  fire-box, 
compensating  for  the  strains  thrown  upon  the  shell  by  the 
direct  stays. 


There  is  an  extended  smoke-box  4.93  ft.  in  length.  The 
boiler  is  long,  26  85  ft.  over  all.  The  grate  area  is  26.5  sq. 
ft.;  the  healing  surface  is:  Fire-box,  134.6;  tubes, 
1,437.4;  total,  1,572  sq.  ft.  The  fuel  used  is  wood. 
With  the  water  4  in.  above  the  crown-sheet  the  boiler 
will  hold  160  cub.  ft.  of  water,  and  has  a  steam-space 
above  the  water  of  73  cub.  ft.  The  center  of  the  boiler  is 
7.47'ft.  above  the  rails,  and  the  top  of  the  chimney  is  17  ft. 
The  driving-wheels  are  78  in. 
in  diameter,  and  the  driving-axle 
journals  are  7 '4  X  lo'^"  in.  The 
truck  wheels  are  43I4  in.  in  di- 
ameter, and  the  truck  axle  bear- 
ings are  6;^  X  io,'+  '"•  in  size. 
The  truck  axles  are  7.57  ft.  be- 
tween centers,  and  the  distance 
from  center  of  truck  to  center  of 
forward  driving-axle  is  11. 61  ft. 
The  driving-axles  are  well  spread, 
being  9  83  ft.  between  centers. 
The  truck  is  set  well  back,  and 
the  long  smoke-box  projects  well 
over  the  forward  wheels.  The 
truck  is  of  the  swing-bolster  type, 
and  has  a  plate  frame. 

The  high-pressure  cylinder  is 
18.13  in.  and  the  low-pressure 
26.38  in.  in  diameter,  both  being 
25.57  in.  stroke.  The  ratio  of  the 
two  cylinders  is  I  :2.i2.  The 
connecting-rods  are  6.89  ft.  long. 
The  high-pressure  cylinder  has 
steam  ports  11. 81  X  1.78  in.  and 
exhaust  ports  11. 81  X  3  38  in.  ; 
its  valve  has  ijs  in.  outside  lap  and  A  in.  inside  lap. 
The  low-pressure  cylinder  steam  ports  are  20. 50  X  1.78 
in.  and  its  exhaust  ports  20.50  X  3.38  in.  ;  its  valve  has  ly^ 
in.  outside  lap  and  no  inside  lap.  Both  valves  are  given 
/o  in.  lead.     They  are  driven  by  the  Joy  valve  gear.     The 
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steam-chests  are  on  top  of  the  cylinders,  and  the  slide- 
valves  are  of  the  Allen  type. 

It  will  be  noted  that  the  steam-pipes  leading  to  the  steam- 
chest  are  almost  entirely  outside  the  smoke-box.  To  pre- 
vent too  great  loss  of  heat  by  radiation  they  are  covered  by 
a  sheet-iron  casing,  which  gives  the  front  end  of  the  en- 
gine a  curious  boxed-in  appearance  to  our  eyes. 

The  total  length  of  the  locomotive  is  34.03  ft.  ;  engine 
and  tender  together  are  57.28  ft.  long  over  all.  In  work- 
ing order  this  engine  weighs  50.6  tons,  of  which  26  tons 
are  carried  on  the  driving-wheels. 

The  frames  are  of  the  plate  type.  At  the  front  the 
frames  are  stayed  together  by  horizontal  plate  stays  in 
addition  to  the  usual  vertical  braces,  making  the  front  end 
of  the  engine  very  rigid.  The  cylinders  are  boiled  to  the 
frames  at  the  point  where  the  cross-braces  carrying  the 
truck  center-plate  are  fixed.  The  form  of  the  truck  cen- 
ter, which  is  of  cast  iron,  is  shown  in  the  engravings. 

The  engine  is  provided  with  a  steam  sanding  apparatus, 
a  speed  indicator,  and  the  Wenger  automatic  brake.  It 
has  two  whistles — a  large  one  for  use  on  the  road  and  one 
with  a  lighter  tone  for  use  in  stations  and  yards. 

The  tender  can  carry  13.8  tons  of  water  in  the  tank,  and 
the  fuel-space  will  hold  472  cub.  ft.  of  wood.  It  weighs  34 
tons  when  fully  loaded. 

These  engines  have  larger  drivers  than  is  usual  on  Rus- 
sian railroads,  where  there  are  few  or  none  over  6  ft.  in 
diameter,  and  66  in.  is  a  more  usual  size  for  passenger  ser- 
vice. The  trains  on  the  St.  Petersburg- Warsaw  line  are 
heavy  as  a  rule,  and  run  at  high  speed  ;  and  these  new 
engines  are  built  to  meet  the  requirements  of  this  service, 
which  the  locomotives  now  in  use  are  hardly  able  to  do 
properly.  The  use  of  the  compound  engine  for  fast  pas- 
senger service  is  also  comparatively  new  in  Russia,  al- 
though a  number  of  compound  locomotives  have  been  em- 
ployed for  some  time  in  freight  service  on  the  Southwestern, 
the  Griasi-Tzaritzin  and  other  roads. 


CONGRESSES  AT  THE  COLUMBIAN  EXPOSI 
TION. 


CONGRESS   OF   ENGINEERING  SCHOOLS. 

In  addition  to  the  other  meetings  lo  be  held  at  Chicago 
next  year,  the  Exposition  seemed  an  excellent  opportunity 
to  bring  together  persons  interested  in  Engineering 
Schools,  the  object  being  not  simply  a  conference  of  pro- 
fessors among  themselves,  but  a  conference  with  practic- 
ing engineers,  and  the  obtaining  of  suggestions  from  those 
who  have  had  experience  in  the  field.  After  consultation 
among  a  number  of  persons  interested,  a  Committee  has 
been  formed  to  arrange  for  such  a  conference  in  combina- 
tion with  the  World's  Congress  Auxiliary.  This  Commit- 
tee has  for  its  Chairman,  Professor  I.  O.  Baker,  of  the 
University  of  Illinois,  and  for  its  other  members  Profes- 
sors W.  T.  Eddy,  William  R.  Hoag,  Samuel  R.  Stratton, 
Storm  Bull  and  M.  E.  Cooley.  It  is  hoped  that  teachers 
of  engineering  throughout  the  country  will  take  part  in 
presenting  papers  and  by  discussion.  The  Chairman  of 
the  Committee  presents  some  suggestions  for  the  list  of 
subjects  to  be  discussed,  which  are  as  follows  : 

1.  Present  state  of  engineering  education  (for  as  many 
countries  as  possible). 

a.  Historical  outline  as  to  origin,  age,  grade  and  sup- 
port of  the  schools  and  colleges  giving  engineering  edca- 
tion. 

b.  Qualifications  for  admittance. 

c.  Courses  of  study  in  civil,  mechanical,  mining,  mili- 
tary and  naval  engineering. 

d.  Equipment. 

e.  Laboratory  work  and  field  practice. 

2.  The  ideal  engineering  education. 

3.  Maximum  and  minimum  mathematics  necessary  for 
an  engineering  education. 

4.  Modern  languages  in  collegiate  engineering  courses 
of  study. 

5.  How  many  weeks  per  year,  how  many  days  per  week, 
and  how  many  hours  per  day  should  a  student  give  to  col- 
legiate work  ? 


"6.  Present  favorable  and  unfavorable  tendencies  of  engi- 
neering education  in  America. 

7.  Engineering  education  and  the  State. 

8.  The  relation  between  original  research  and  engineer- 
ing education. 

9.  Views  of  practicing  engineers  as  to  the  needs  of  en- 
gineering education. 

10.  Comparison  of  engineering  education  at  home  and 
abroad. 

11.  Drawing  and  shop  work. 

Additional  suggestions  have  been  made  by  Professor 
Hoag  to  cover  : 

1.  Vacation  work. 

2.  Degrees  conferred  ;  desirability  of  uniformity. 

3.  Graduation  thesis. 

4.  Technical  essays. 

The  Committee,  we  understand,  solicits  suggestions 
which  will  aid  in  forming  a  programme. 

CONGRESS   ON   RAILROAD   COMMERCE. 

Some  time  since  a  committee  of  the  World's  Congress 
Auxiliary  of  the  Columbian  Exposition  was  appointed  hav- 
ing in  charge  the  subject  of  Railroad  Commerce.  This 
Committee  was  made  up  of  gentlemen  well  known  in  the 
railroad  world  as  follows  :  Chairman,  George  R.  Blanch- 
ard  ;  Secretary,  H.  R.  Hobart  ;  A.  F.  Walker,  E.  T. 
Jeffery,  John  Newell,  Edwin  Walker,  M.  M.  Kirkman, 
John  W.  Cary  and  George  B.  Reeve.  This  Committee  has 
prepared  an  address  which  explains  itself  and  the  sub- 
stance of  which  we  give  below  : 

Among  the  international  congresses  to  be  held  at  Chicago 
during  the  six  months'  season  of  the  World's  Columbian 
Exposition  of  1S93,  is  one  on  the  subject  of  railroad  com- 
merce. It  is  proposed  to  convene  on  that  occasion  the 
leading  representatives  of  the  railroad  interests  of  all 
countries,  for  mutual  acquaintance  and  the  consideration 
of  the  means  by  which  their  common  interests  may  be 
promoted  and  their  general  welfare  advanced. 

Among  all  the  subjects  which  now  deservedly  attract 
public  attention  none  can  exceed  in  importance  that  of 
the  transportation  of  the  products  in  the  exchange  of 
which  commercial  activity  exists,  and  without  which  the 
great  affairs  of  civilized  life  could  not  be  conducted  nor 
even  preserved.  The  creation  of  the  railroad  world  is  so 
recent  ;  its  development  and  progress  have  been  so  rapid 
and  so  vast  ;  the  interests  which  it  embraces  are  so  varied 
and  so  extensive,  touching  the  welfare  of  millions  of  people 
on  the  one  hand  and  some  of  the  most  important  opera- 
tions of  government  on  the  other,  that  a  proposal  to  con- 
sider these  great  themes  in  a  world's  congress  of  railroad 
representatives  justly  deserves  and  will  undoubtedly  re- 
ceive the  respect  and  attention,  not  only  of  railroad  men, 
but  also  to  a  considerable  extent  of  producers,  manufac- 
turers and  merchants  throughout  the  world. 

The  developments  of  the  railroad  business  have  been  so 
rapid  ;  experiments  in  railroad  transportation  have  been 
tried  in  so  many  localities  and  under  so  many  different 
classes  of  circumstances  ;  and  the  results  of  different  ex- 
periments have  so  many  points  of  peculiar  interest  and 
importance,  that  there  is  obviously  the  highest  propriety 
in  convening  those  who  have  had  the  supervision  and  con- 
duct of  those  experiments  in  a  congress  for  the  purpose 
of  exchanging  views,  comparing  results  and  proposing 
means  by  which  their  mutual  interests  may  be  advanced. 

A  few  important  facts  will  emphasize  this  position.  The 
railroad  mileage  of  the  world  at  the  commencement  of 
1892  was  about  395,000  miles,  representing  a  capital  which 
may  be  estimated  on  the  basis  of  the  latest  returns,  at 
about  I25, 000,000,000.  The  United  States  has  now  over 
171,000  miles  of  railroad,  representing  a  capital  of  more 
than  $11,000,000,000.  The  railroad  employes  of  the  United 
States  number  about  850,000  men,  and  the  railroad  em- 
ployi^s  throughout  the  world  would  form  an  army  of  at 
least  4,000,000.  Every  year,  according  to  the  average  of 
the  last  five  years,  nearly  14.000  miles  of  railroad  lines 
have  been  built  in  this  and  other  countries,  and  when  the 
World's  Columbian  Exposition  shall  open,  the  total  mile- 
age of  the  main  railroad  lines  of  the  globe  will  be  at  least 
410,000  miles.     It  might  be  supposed  that  railroad  statis- 
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tics  of  the  different  countries  have  been  collected  from 
year  to  year,  and  are  readily  accessible  to  all  who  desire 
to  use  them  ;  but  this  is  by  no  means  the  case.  On  many 
imporlant  points  the  most  valuable  statistics  are  lacking 
in  whole  or  in  part.  One  of  the  benefits  to  be  anticipated 
from  the  worlds  railroad  commerce  corijjress  is  the  adop- 
tion of  a  world-wide  plan  for  the  collection,  classification, 
and  exchange  of  statistics  in  relation  to  railroad  mileage, 
capitalisation,  equipment,  number  of  employe's,  and  other 
important  relations  of  railroad  commerce. 

Another  subject  of  immense  importance  to  both  the 
railroati  companies  and  the  general  public,  is  that  of  .State 
and  national  laws  for  the  regulation  of  railroads  in  their 
relation  to  the  people,  to  each  other,  and  to  their  em- 
ployes. The  deliberaie  and  thoughtful  consideration  of 
the  practical  results  of  governmental  regulation  and  super- 
vision ;  of  the  question  whether  such  supervision  should 
be  restrictetl  or  extended  ;  of  the  best  means  of  preventing 
and  of  settling  confiicts  between  railroad  companies  and 
their  employes,  and  various  kindred  subjects,  would  excite 
an  interest  as  deep  and  as  widespread  as  may  be  antici- 
pated for  any  other  subject  which  will  be  presented  at  any 
other  congress  embraced  in  the  entire  series. 

■Such  a  congress  would  naturally  embrace  the  railroad 
commissioners  of  the  various  participating  States  and 
Nations,  as  well  as  representatives  of  various  railroad  cor- 
porations. Such  State  and  national  commissioners  might 
appropriately  be  convened  under  the  leadership  of  the  In- 
terstate Commerce  Commission  of  the  United  States,  and 
facilities  will  of  course  be  afforded  for  meetings  of  such 
commissioners  apart  from  as  well  as  in  connection  with 
the  representatives  of  railway  companies.  Opportunity 
will  be  given  for  a  comparison  of  the  methods  and  results 
of  railroad  regulation  in  various  countries  as  presented  by 
governmental  officials,  in  contradistinction  to  the  presenta- 
tion to  be  made  by  railroad  officials. 

To  indicate  the  general  scope  and  purposes  of  the  pro- 
posed Railroad  Commerce  Congress  the  following  themes, 
suggested  by  the  President  of  the  Auxiliary  in  organizing 
the  Department  of  Commerce  and  Finance,  are  here  given 
for  the  purpose  of  eliciting  from  all  who  may  be  interested 
the  recommendation  of  such  additional  or  different  topics 
as  may  be  deemed  proper  for  the  occasion  : 

a.  The  origin,  development  and  present  condition  of 
railroad  commerce  in  different  parts  of  the  world. 

b.  The  influence  of  railroad  commerce  on  the  settlement 
and  development  of  new  countries. 

c.  The  practical  results  of  railroad  commerce  to  pro- 
ducers, carriers,  and  consumers. 

d.  The  proper  elements  of  the  cost  of  safe  and  efficient 
service. 

(■.  The  practical  effects  of  free  competition  in  the  con- 
struction and  operation  of  railroad  lines. 

/.  The  proper  protection  of  the  public  rights  and  inter- 
ests involved  in  railroad  commerce. 

_!j-.  The  proper  protection  of  private  rights  and  interests 
involved  in  railroad  commerce. 

/;.  Railroad  strikes  ;  what  should  be  done  in  the  way  of 
prevention  and  control. 

/.  Railroad  employes  ;  what  should  be  done  for  their 
protection  and  improvement. 

J.  Railroad  accidents  ;  their  causes  and  the  practicable 
safeguards  against  them. 

k.  Railroad  receiverships  ;  the  practical  lessons  they 
teach. 

/.  Governmental  regulations  of  transportation  and  prac- 
tical results  thereof. 

in.  Freight  traffic  ;  special  contracts,  limitations  of 
common  law  liabilities,  railroad  clearing  houses,  traffic 
pools,  etc. 

n.  Baggage  ;  checking  systems  and  delivery  ;  claims 
for  damages,  limitations  of  liability  ;  restrictions  of  quan- 
tity, etc. 

0.  Passenger  tickets  ;  defects  of  existing  systems  ;  special 
contracts  and  conditions  ;  limitations  of  time  ;  through 
tickets  ;  commutation  tickets  ;  zone  tariffs,  etc. 

p.  Police  powers  of  railroad-train  officials,  and  the  best 
means  of  guarding  against  frauds  on  the  carrier  and 
against  injury  to  passengers  through  accident  or  mistake. 

g.  Interstate  and  international  railroad  arrangements  ; 


their  practicability  ;  the  best  means  for  their  promotion 
and  their  inlluence  on  the  commerce,  peace  and  pros- 
perity of  Ihe  worlil. 

The  subject  of  railroad  construction,  equipment  and 
operation  has  been  assigned  to  the  department  of  engi- 
neering, and  will  there  be  considered  in  detail.  It  was 
thought  important  to  relieve  the  railroad  commerce  con- 
gress of  these  topics,  in  order  that  the  immense  public 
and  private  interests  involved  in  Ihe  subject  of  railroad 
commerce  may  have  undivided  attention. 

The  congresses  of  the  Department  of  Commerce  and 
Finance  will  commence  June  19,  1893.  The  meetings 
will  be  held  in  the  World's  Congress  Art  Palace,  now  in 
process  of  erection  on  the  lake  front  park  at  Chicago,  in 
which  there  will  be  two  large  audience  rooms  capable  of 
seating  3,000  persons  each,  and  more  than  20  smaller 
rooms  for  meeting  of  chapters  and  sections.  These  places 
of  meeting  will  be  furnished  free  of  expense,  for  the 
various  congresses. 

rCach  congress  is  in  charge  of  a  local  committee  of 
arrangements,  and  this  committee  will  be  assisted  by  an 
advisory  council  selected  from  all  of  the  various  partici- 
pating countries,  and  consisting  of  the  most  eminent  repre- 
sentatives of  the  interests  involved.  The  advisory  council 
of  the  Railroad  Commerce  Congress  will  be  selected  and 
announced  as  soon  as  practicable,  and  in  the  mean  time 
the  State  and  national  commissioners  or  other  officials  of 
all  countries,  and  the  ofiicers  of  railroad  corporations 
throughout  the  world,  are  cordially  invited  to  furnish  the 
above-mentioned  committee  at  their  earliest  convenience 
with  their  suggestions  of  the  themes  which  it  would  be 
most  useful  to  consider  in  the  proposed  congress,  of  the 
persons  by  whom  such  themes  may  most  advantageously 
be  presented,  and  of  the  modes  of  proceeding  by  which 
the  most  satisfactory  and  useful  results  may  be  secured. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 
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Fig.  52  exhibits  an  apparatus  patented  in  1871  by 
M.  Daujard.  This  was  to  consist  in  parachute-like  sails 
in  front  and  at  the  rear,  between  which  were  to  be  placed 
two  sustaining  aeroplanes,  between  which  again  there  was 
to  be  a  pair  of  vibrating  wings,  which,  in  connection  with 


Fig.  52.— DANJARD— 1871. 

a  screw,  placed  behind  the  car,  were  to  furnish  the  impul- 
sion. The  front  parachute  was  to  be  triangular  in  form, 
and  made  strong  and  rigid  to  cleave  the  air,  while  the 
rear  parachute  and  the  two  aeroplanes  were  to  be  made 
flexible  in  the  rear,  so  as  to  obtain  a  horizontal  thrust  from 
the  escaping  air  compressed  at  the  front.  Under  the  rear 
parachute  there  was  to  be  a  rudder,  to  move  to  the  right 
or  to  the  left,  and  the  machinery  and  aviators  were  to  be 
in  the  central  car.  No  motor  is  indicated  save  hand- 
power,  but,  of  course,  any  primary  motor  could  be  applied 
if  it  were  only  light  enough. 
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The  apparatus  is  not  known  to  have  been  experimented 
with.  Probably  M.  Danjard  dropped  a  lot  of  paper  mod- 
els and  found  that  the  arrangement  of  planes  in  pairs  was 
more  stable  than  a  single  aeroplane,  and  the  figure  is  here 
given  to  show  a  combination  which  will  be  seen  to  have 
given  fair  stability  in  other  experiments  to  be  hereafter 
described. 

The  next  experiment  to  be  mentioned  was  important 
and  quite  successful  upon  the  small  scale  on  which  it 
was  tried.  Fig.  53  represents  an  aeroplane  with  auto- 
matic equilibrium,  produced  in  1871  by  M.  A.  Pt'naud,  who 
called  it  his  "  planophore,"  and  whose  artificial  bird  and 
flying  screw  have  already  been  noticed. 
~  The  motive  power  in  this  aeroplane  was,  as  in  his  former 
models,  the  force  of  twisted  india-rubber  threads,  fastened 
to  a  stick  20  in.  long,  and  rotating  a  double-vaned  screw 


Fig.  S3.— PfiNAUD— 1871. 

8  in.  in  diameter.  The  aeroplane,  18  in.  across,  by  a 
width  of  4  in.,  was  fastened  to  the  main  stick  at  about  its 
center,  so  that,  through  the  leverage  of  the  front  end,  the 
center  of  gravity  of  the  apparatus  should  be  slightly  in 
front  of  the  center  of  surface  of  the  sustaining  aeroplane. 
The  outer  ends  of  the  latter  were  bent  upward,  so  as  to 
furnish  lateral  stability  by  a  diedral  angle,  and  the  longi- 
tudinal stability  was  secured  by  fastening  to  the  main 
stick,  back  of  the  aeroplane,  as  shown,  a  small  pair  of 
wings  or  rudders,  set  at  an  angle  of  about  8'  pointing 
below  the  horizon  of  the  main  aeroplane. 

This  was  the  important  feature  of  the  apparatus,  and 
M.  Paiaitd  not  only  showed  experimentally  that  it  fur- 
nished automatic  equilibrium,  but  he  also  demonstrated* 
the  mathematical  reasons  why  it  should  do  so,  in  re- 
establishing, through  the  action  of  the  air  impinging  upon 
this  horizontal  rudder  set  at  a  fixed  angle,  any  deviation 
of  the  aeroplane  from  the  horizontal  line  of  flight.  The 
principle  is  the  same  as  that  of  the  rear  lold  of  the  paper 
aeroplane  which  has  already  been  described,  and  the  fol- 
lowing account  of  its  mode  of  action  was  given  by  Mr. 
Bennett  at  the  1874  meeting  of  the  Aeronautical  Society  of 
Great  Britain  : 

The  center  of  gravity  of  ihe  machine  is  placed  a  little  in 
front  of  the  center  of  pressure  of  the  aeroplane,  so  that  it  tends 
to  make  the  model  descend  an  incline  ;  but  in  so  doing  it  les- 
sens the  angle  of  Inclination  of  the  aeroplane,  and  the  speed  is 
increased.  At  ihe  same  time  the  angle  of  the  horizontal  rud- 
der is  increased,  and  the  pressure  of  the  air  on  its  upper  surface 
causes  it  to  descend  ;  but  as  the  machine  tends  to  turn  round 
its  center  of  gravity,  ihe  front  part  is  raised  and  brought  back 
to  the  horizontal  position.  If,  owing  to  the  momentum  gained 
during  the  descent,  the  machine  still  tends  upward,  the  angle  of 
the  plane  is  increased,  and  the  speed  decreased.  The  angle  of 
tlie  rudder  from  the  horizontal  being  reduced,  it  no  longer  re- 
ceives the  pressure  of  air  on  its  superior  surface,  the  weight  in 
front  reasserts  its  power,  and  the  machine  descends.  Thus, 
by  the  alternate  action  of  the  weight  in  front  and  the  rudder 
behind  the  plane,  the  equilibrium  is  maintained.  The  machine 
during  fligtit,  owing  to  the  above  causes,  describes  a  series  of 
ascents  and  descents  after  the  manner  of  a  sparrow. 

The  weight  of  the  entire  apparatus  was  0.56  oz.,  of 
which  the  rubber  absorbed  0.17  oz.,  or  about  one-third. 
The  surface  was  0,53  sq.  ft.,  so  that  the  proportion  was 
nearly  at  the  rate  of  15  sq.  ft.  per  pound,  and  necessarily 
gave  a  slow  flight. 

The  apparatus  was  publicly  exhibited  in  August,  1871, 
to  a  group  of  members  of  the  French  Society  of  Aerial 
Navigation,  in  the  garden  of  the  Tuileries,  and  the  model, 
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guided  horizontally  by  a  small  vertical  rudder,  not  shown 
on  the  figure,  flew  several  times  in  a  circle,  falling  gently 
to  the  ground  near  its  starting-point,  when  the  power  of 
the  rubber  was  exhausted.  The  speed  was  not  quite  12  ft. 
per  second,  or  about  the  same  as  that  of  insects  with  the 
same  relative  surface  in  proportion  to  their  weight,  and 
the  flight  was  131  ft.  in  11  seconds,  with  240  turns  of  the 
rubber. 

Subsequently  M.  Piiiaiid  measured  the  power  con- 
sumed in  a  very  ingenious  way.  He  found  that  with  60 
turns  of  the  rubber  the  apparatus  would  just  hold  its  own 
—  i.e.,  hover  in  the  same  spot,  against  a  wind  of  g  ft.  per 
second,  and  knowing  the  speed  of  rotation  of  the  screw, 
as  well  as  the  weight  of  the  apparatus,  he  deduced  the 
conclusion  that  the  power  expended  was  at  the  rate  of  one 
horse-power  for  each  81  lbs.  of  weight,  although  M. 
ToiicJic,  who  has  revised  the  calculations,  makes  it  about 
three  times  this  amount — a  result,  of  course,  quite  inferior 
to  those  obtained  by  Professor  Langley  and  by  Mr.  Maxim, 
because,  perhaps,  of  the  greater  proportion  of  surface  to 
weight. 

M.  Pcnaud  was  a  very  ingenious  man,  and  might  have 
accomplished  great  things  in  aerial  navigation  had  not  his 
career  been  cut  short  prematurely.  He  was  one  of  the 
few  men  who  have  taken  up  the  subject  in  his  youth,  for 
it  is  a  singular  fact  that  most  of  the  scientific  students  of 
this  inchoate  research  are  now  men  of  middle  age,  perhaps 
past  the  dread  of  being  considered  mentally  unsound,  but 
no  longer  with  the  ardor  and  the  daring  of  youth.  M. 
Piuaiid,  however,  began  before  he  was  20  years  old,  by 
producing  his  flying  screw.  He  had  intended  to  enter  the 
French  Navy,  but  a  painful  hip  disease  had  brought  him 
to  crutches,  and  left  him  no  career  but  that  of  scientific 
studies.  These  he  directed  to  aerial  navigation,  and  dur- 
ing six  or  seven  years  of  improved  health  he  impetuously 
investigated  and  experimented  upon  the  various  phases  of 
the  problem.  Not  only  did  he  produce  the  three  forms  of 
apparatus  which  have  been  described,  almost  the  first 
which  have  practically  worked,  each  flying  upon  a  differ- 
ent principle  and  all  produced  by  one  man,  but  he  took  a 
very  active  part  in  the  investigations  promoted  by  the 
French  Society  for  Aerial  Navigation  ;  making  a  scientific 
balloon  ascent,  in,  which  he  was  somewhat  injured,  de- 
signing a  plane  table  for  platting  the  course  of  balloons, 
a  guide  rope  break,  a  delicate  barometer,  a  balloon-valve, 
a  kite  without  a  tail,  balanced  in  the  same  way  as  his  aero- 
plane, a  form  of  explosion  engine,  a  programme  for  ex- 
periments on  air  resistances,  one  for  investigation  of  flight 
by  instantaneous  photography,  since  carried  out  by  Pro- 
fessor Marey,  etc.,  etc.,  towering  above  his  fellow-mem- 
bers in  discussions,  in  a  way  which  must  have  excited 
many  jealousies  ;  and  he  also  contributed  a  number  of 
very  valuable  papers  to  the  Acroiiaiite,  in  one  of  which  he 
endeavored  to  account  for  the  mystery  of  sailing  flight  by 
showing  that  ascending  currents  in  the  wind  were  not 
rare,  and  were  quite  sufficient  to  explain  all  the  phenom- 
ena. 

These  labors  finally  culminated  in  his  taking,  in  1876 
(in  partnership  with  M.  Gai/c/iot,  a  clever  mechanician, 
who  had  produced  an  artificial  bird),  a  patent  for  the  ap- 
paratus shown  in  fig.  54,  which  was  to  be  of  sufficient  size 
to  carry  up  two  men. 

It  was  to  consist  of  an  aeroplane  somewhat  in  the  form 
of  an  ellipse,  built  of  a  light  framework  covered  both  at 
top  and  bottom  with  varnished  silk,  and  stiffened  by  wire 
stays  radiating  from  two  short  masts  above  and  from  the 
car  below  the  aeroplane.  The  outer  ends  of  the  aeroplane 
were  to  be  flexible,  or  to  be  set  at  a  diedral  angle,  in  order 
to  produce  lateral  stability,  and  the  rear  portion  was  also 
to  be  flexible  and  to  bend  upward,  to  produce  the  longi- 
tudinal stability,  this  being,  moreover,  provided  for  by  two 
horizontal  rudders,  side  by  side,  hinged  at  the  rear,  so  as 
to  set  themselves  automatically  at  the  angle  required  to 
produce  fore-and-aft  equilibrium,  upon  the  principle  de- 
veloped in  the  "  planophore."  Under  these  balanced 
horizontal  rudders  a  vertical  rudder  was  to  steer  to  the 
right  or  left.  A  car,  in  the  shape  of  a  light  boat,  was  to 
be  rigidly  attached  just  under  the  aeroplane,  the  steers- 
man standing  or  sitting  at  the  bow,  with  his  head  just 
above  the  top  of  the  aeroplane,  and  protected  from  the 
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wind  by  a  glass  box.  Movable  legs  with  rollers  and 
springs  were  to  be  let  down  to  ^et  a  preliminary  run  on 
land,  or  to  alight  in  a  glancing  direction. 

The  motion  was  to  lie  obtained  from  two  propellers, 
placed  at  the  front  e<lge  of  the  aeroplane,  and  rotating  in 
opposite  direi  tions  ;  the  power  to  be  hirni.slied  by  a  steam- 
engine — although  M.  Pt-itaiid  said  frankly  that  he  knew  of 
none  in  practical  operation  siifhcienlly  light  for  his  pur- 
pose, lie  believed  it  ought  not  to  weigh  more  than  15  to 
22  ll)s.  per  horse-power,  and  hoped  to  get  one  constructed 
within  those  limits.     The  engine  was  so  to  be  located  in 


Fig.  54. -P1?.N.\UD   &   GAUCHOT-1876. 

the  car  as  to  bring  the  center  of  gravity  of  the  apparatus 
one-fifth  of  the  distance  back  of  the  front  edge,  and  all  the 
steering  was  to  be  done  by  the  helmsman  through  a  single 
lever,  which  might  either  be  pulled  or  pushed  to  w-ork  the 
horizontal  rudders,  or  twisted  to  work  the  vertical  rudder. 

The  sustaining  surface  of  the  aeroplane  was  to  be  pro- 
portioned at  the  rale  of  about  0.24  sq.  ft.  per  pound  of 
weight,  the  whole  apparatus  with  two  aviators  was  to 
weigh  2,640  lbs.,  and  required  an  engine  of  20  to  30  H.P. 
to  tly  through  the  air  at  60  miles  per  hour,  with  an  angle 
of  incidence  of  z\ 

This  apparatus,  the  result  of  several  years  of  study  by 
an  able  man  who  bestowed  very  careful  thought  thereon, 
was  never  built.  The  writer  of  this  does  not  believe  it 
would  have  succeeded  if  it  had  been  experimented  with, 
but  valuable  data  might  have  been  obtained.  Aside  from 
the  difhculty  about  a  light  motive  power,  a  difficulty  now 
almost  removed,  it  may  be  questioned  whether  the  general 
form  of  the  aeroplane  was  the  best  possible  to  glide  upon 
the  air,  and  whether  the  longitudinal  equilibrium  would 
have  been  as  well  preserved  as  in  M.  PC-iiaud's  toy  model. 
If  not,  then  a  sustaining  surface  of  only  0.24  sq.  ft.  per 
pound  would  have  been  exceedingly  dangerous.  The 
horizontal  rudders,  when  left  to  adjust  themselves,  were 
expected  to  regulate  the  automatic  balance,  but  they  were 
also  expected,  when  actuated  by  the  steersman,  to  alter 
the  angle  of  incidence,  in  order  to  cause  the  apparatus  to 
rise  or  to  fall.  Such  a  change  in  the  angle  would  neces- 
sarily alter  the  position  of  the  center  of  pressure,  and  there 
was  no  provision  for  making  a  corresponding  change  in 
the  center  of  gravity,  other  than  by  the  displacement  of 
the  aviators  themselves,  or  that  of  the  fuel,  water,  or 
boiler,  which  displacement  would  be  nearly  impracticable. 
This  was  tlie  weak  point,  for  the  pressure  being  then 
applied  at  a  point  differing  from  the  center  of  gravity, 
would  act  with  a  leverage  upon  the  apparatus  and  tilt  it 
either  forward  or  backward  longitudinally,  so  that,  had  it 
been  experimented  with  on  a  practical  scale,  it  might  have 
experienced  a  forward  sheer  or  a  plunge,  either  from  too 
great  an  action  of  the  horizontal  rudders  in  rising  or  in 
coming  down,  or,  as  in  the  case  of  poor  Le  Bris's  second 
experiment,  from'encounter  with  a  stratum  of  wind  of  differ- 
ent horizontal  direction  than  that  for  which  the  machine 
was  adjusted. 

Perhaps  surmising  the  possibility  of  some  such  action, 
M.  /t'/idw^/ suggested  that  the  experiments  should  be  con- 
ducted over  a  sheet  of  water.  The  apparatus  might  also 
have  been  suspended  between  two  very  high  masts,  or 
from  a  captive  balloon,  but  probably  the  best  results  would 


have  been  obtained  by  experimenting  entirely  clear  of  any 

restraining  supports. 

At  any  rate  no  funds  were  forthcoming  for  the  construc- 
tion of  the  full-sized  machine.  M.  /'.v/dwi/ was  criticised, 
decried,  misrepresented,  and  all  sorts  of  obstai  Ics  arose 
to  prevent  the  testing  of  his  project.  He  lost  courage  and 
hope,  his  health  gave  way,  and  he  died  in  October,  1880, 
before  he  had  reached  30  years  of  age. 

He  had  doubtless  done  much  toward  solving  the  ditTicuit 
problem  of  automatic  stability  in  the  air,  but  the  P'rench 
aviators  do  not  seem  to  accept  M.  Pinaud' s  device  as  a 
solution  of  the  {[uestion  of  longitudinal  equilibrium. 
They  claim  that  it  consumes  too  much  power  in  the 
constant  readjustment  of  the  stability,  and  that  in  a 
full-sized  navigable  apparatus  it  would  not  act 
quickly  enough  to  prevent  disaster.  In  .September, 
iSgo,  M.  llureau  dc  VilUneiivf  published  a  paper 
in  the  Acroiiautc,  in  which  he  treats  the  problem 
of  stability  as  yet  to  be  solved,  and  suggests  the  in- 
verted cone,  as  exemplified  in  the  parachute  of  Cock- 
ing (which  failed  simply  by  reason  of  faulty  con- 
struction), and  he  proposes  as  a  possible  solution  of 
the  equilibrium  in  both  directions,  that  the  aviating 
surface  shall  be  made  to  conform  to  the  develop- 
ment of  an  inverted  cone.  That  is  to  say,  that  its 
lines,  whatever  they  may  be  in  the  ground  plan,  shall 
in  vertical  projection  follow  the  development  of  an 
inverted  cone,  placing  the  center  of  gravity  so  as  to 
correspond  with  the  position  of  the  apex,  and  this  he 
seems  to  have  illustrated  with  a  number  of  work- 
ing models  by  cutting  out  various  forms  of  birds 
out  of  an  inverted  cone. 

Pcnaud  said  that  his  solution  was  practically  the  same 
as  that  of  Sir  George  Cayley,  with  whose  labors  he  was 
not  acquainted  at  the  time  that  he  hit  upon  the  device  for 
his  "  planophore."  In  his  articles  in  Nichotsoit  s  Journal^ 
published  in  1S09  and  1810,  Sir  George  Cayley  shows  that 
the  lateral  stability  is  easily  secured  by  placing  the  wings, 
either  curved  or  plane,  at  a  slight  diedral  angle  to  each 
other,  and  he  lays  down  the  principle,  that  in  order  to 
secure  the  longitudinal  stability  :  i.  The  center  of  gravity 
must  be  made  to  occupy  a  position  directly  under  the 
center  of  pressure  ;  and  2.  The  aeroplane  requires,  to 
steady  it,  a  rudder  in  a  similar  position  to  the  tail  in  the 
bird.     He  then  continues  : 

All  these  principles  upon  which  ttie  support,  steadiness,  ele- 
vation, depression,  and  steerage  of  vessels  for  aerial  navigation 
depend  have  been  abundantly  verified  by  expeiimenls,  both 
upon  a  large  and  small  scale.  I  made  a  machine  having  a 
surface  of  300  sq.  ft.,  which  was  accidentally  broken  before 
there  was  an  opportunity  of  trying  the  effect  of  the  propelling 
apparatus,  but  its  steerage  and  steadiness  were  perfectly  proved, 
and  it  would  sail  obliquely  downward  in  any  direction  accord- 
ing to  the  set  of  the  rudder.  Its  weight  was  56  lbs.,  and  it  was 
loaded  with  84  lbs.,  thus  making  a  total  of  140  lbs.,  or  about 
2  sq.  ft.  to  I  lb.  Even  in  this  state,  when  any  person  ran  for- 
ward in  it  with  his  full  speed,  taking  advantage  of  a  gentle 
breeze  in  front,  it  would  bear  upward  so  strongly  as  scarcely 
to  allow  him  to  touch  the  ground,  and  would  frequently  lift 
him  up  and  convey  him  several  yards  together.  ...  It 
was  beautiful  to  see  this  noble  white  bird  sail  majestically  from 
the  top  of  a  hill  to  any  given  point  of  the  plain  below  it,  with 
jierfect  steadiness  and  safety,  according  to  the  set  of  its  rudder, 
merely  by  its  own  weight,  descending  in  an  angle  of  about  8° 
with  the  horizon. 

A  number  of  very  interesting  experiments  upon  the 
stability  of  aeroplanes  were  tried  in  1873  and  1874  by  Mr. 
D.  S.  Brown.  He  had  begun  by  seeking  for  a  light  motive 
power,  and  his  proposal  for  a  steam-engine  with  an  india- 
rubber  bag  instead  of  a  cylinder  has  already  been  noticed  ; 
but  becoming  aware  of  the  enormous  importance  of  stable 
eiiuilibrium,  he  turned  his  attention  in  tliat  direction.  He 
exhibited  at  the  meeting  of  the  Aeronautical  Society  of 
Great  Britain,  in  1S73,  a  model  consisting  of  two  planes 
of  equal  size,  one  placed  before  the  other  at  some  distance 
and  connected  by  a  rod,  which  arrangement  showed  much 
greater  stability  than  a  single  plane,  and  he  follow-ed  this 
up  at  the  next  meeting,  in  1874,  '^y  exhibiting  models  of 
what  he  called  his  "  aero-bi-plane,"  which  showed  still 
further  improvement  in  the  stability,  in  consequence  of 
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"  constructing  the  anterior  edges  or  frames  of  the  planes 
rigid,  and  the  other  parts  yielding  or  elastic."  The  two 
planes  might  be  rectangular  and  have  their  anlerior  edges 
straight,  or  these  might  be  curved  to  diminish  the  air  re- 
sistance, and  the  surfaces  were  placed  one  behind  the 
other  in  the  same  general  plane,  so  that  they  did  not,  as 
in  the  case  of  Pcnauil s  "  planophore,"  make  a  slight  hori- 
zontal angle  with  each  other. 

Mr.  Brinvn  stated  that  "  the  aeroplane  should  not  be 
inclined  to  its  path  of  motion,  but  its  surface  should  form 
a  direct  line  with  it.  .  .  .  the  plane  being  kept  at 
the  same  elevation  by  slightly  directing  its  course  upward, 
sufficient  to  compensate  for  any  fall  which  may  take 
place."  As,  however,  there  was  in  the  model  a  horizon- 
tal rudder,  which  regulated  the  angle  of  incidence  in 
flight,  Mr.  Moy  pointed  out  that  the  claim  was  a  distinc- 
tion without  a  difference.  In  one  model'the  planes  were 
connected  with  each  other  through  double  rods,  so  as  to 
admit  of  a  load,  representing  a  car,  being  placed  between 
them,  and  Mr.  Brown  stated  that  in  this  form  it  might  be 
termed  a  progressive  parachute,  which  was  only  supported 
by  the  air  when  in  forward  motion.  When  this  motion 
was  stopped — and  this  might  be  done  by  bringing  it  sud- 
denly into  a  large  angle  with  the  horizon,  so  as  to  increase 
the  resisting  surface— the  model  settled/lown  to  the  floor. 
It  being,  therefore,  necessary  that  the  apparatus  should 
start  with  an  initial  motion,  this  was  given  by  an  india- 
rubber  rope  fastened  at  one  end  to  a  post,  and  at  the  other, 
by  means  of  a  ring,  to  a  vertical  bolt  inserted  in  the  under 
part  of  the  bi  plane,  so  that  it  might  be  released  when  the 
rope  slackened.  The  experiments  are  described  in  the 
report  of  the  meeting  as  follows  : 

Mr.  Brown  launched  several  planes  of  different  dimensions. 
All  showed  perfect  stability,  and,  save  one  or  two,  ffoaled  in 
the  air  in  a  horizontal  position  across  the  room,  a  distance  of 
between  20  and  30  ft.,  and,  apparently,  in  some  instances  could 
have  gone  further  without  falling  had  not  the  walls  intervened. 
One  he  suddenly  pressed  downward  in  a  perpendicular  direction 
by  striking  it  with  a  stick  when  in  the  air  ;  this  caused  it  to  dart 
forward  with  great  velocity  in  a  horizontal  course.  Mr.  Brown 
considered  this  an  illustration  of  [true  flight,  as  the  planes  were 
only  inclined  the  moment  he  struck  the  connecting-rod.  Dur- 
ing the  flight  they  recovered  their  horizontal  position  and  offered 
no  resistance  to  the  air. 

It  may  be  noticed  that  this  arrangement  of  surfaces, 
which  Mr.  Bro-wn  referred  to  as  "  first  steps  to  flight," 
differs  from  that  of  M.  Penaiid  in  making  the  rear  plane 
of  the  same  size  as  that  of  the  front,  and  parallel  there- 
with, the  automatic  stability  being  obtained  through  the 
flexibility  of  the  posterior  edge,  which  acts  much  in  the 
same  way  as  the  upward  inclination  of  the  rear  plane  or 
rudder  in  Pen  ami' s  apparatus.  Whether  either  of  tnese 
arrangements,  thus  slightly  differing  in  construction,  will 
prove  adec|uate  in  practical  operation  upon  a  large  scale, 
can  only  be  ascertained  by  experiment,  but  it  may  be 
stated  that  the  British  aviators  have  not  accepted  Mr. 
Brown  s  proposal  as  a  solution  of  the  problem  of  equili- 
brium, and  that  some  of  them  believe  that  he  made  a  mis- 
take in  placing  his  planes  parallel  with  each  other  ;  "  no 
change  of  action  taking  place  whether  the  planes  move 
from  the  horizontal  to  45°  or  to  any  other  angle." 

The  next  apparatus  to  be  noticed  will  be  found  de- 
scribed in  most  of  the  articles  on  flight  in  magazines  and 
in  encyclopedias,  but  the  writer  of  these  lines  has  been 
fortunate  enough  to  obtain  from  Mr.  Moy  himself  still 
further  particulars  concerning  an  experiment  which  has 
well  been  characterized  in  the  reports  of  the  Aeronautical 
Society  of  Great  Britain  as  "  one  of  the  most  determined 
attempts  at  solving  the  problem  which  has  yet  taken 
place." 

Fig.  55  shows  a  front  view,  from  a  photograph,  of 
"  Thomas  Moy's  aerial  steamer,"  which  was  tried  in  the 
open  air  at  the  Crystal  Palace  near  London  in  June,  1S75. 
The  supporting  surfaces  consisted  in  two  aeroplanes,  one 
in  front  and  the  other  behind  the  propelling  aerial  wheels  ; 
the  planes  being  of  linen,  stretched  upon  bamboo  canes, 
and  set  at  an  angle  of  10'  with  the  horizon,  the  rear  plane 
being  placed  higher  than  the  front  plane,  but  parallel  there- 
with. A  third  steering  plane,  of  smaller  size,  governed 
by  a  horizontal  wind  wheel   with  screw  vanes,  was  placed 


in  the  rear  to  serve  as  a  horizontal  rudder.  The  front 
plane  measured  50  sq.  ft.,  and  the  after  plane  had  64 
S(|.  ft.  of  surface  ;  their  true  size  in  relation  to  the  whole 
apparatus  being  inadecjuately  shown  in  the  figure,  because 
of  the  perspective,  as  they  are  seen  nearly  edgewise. 

Between  the  two  supporting  aeroplanes  were  placed  two 
propelling  aerial  wheels  6  ft.  in  diameter,  each  provided 
with  six  blades.  These  were  first  made  of  thin  laths  to 
approximate  to  true  helices,  but  were  afterward  made  of 
Scotch  cambric.      The    blades  or  vanes  were  by  a  most 


Fig.  55.— MOY— 1875. 

ingenious  and  simple  arrangement  caused  to  change  their 
angle  of  incidence  as  they  rotated,  so  as  to  be  "  succes- 
sively caused  to  be  inclined  to  the  line  of  onward  motion 
of  the  machine,  in  such  a  manner  that  the  blades  on  one 
side  of  the  neutral  line  will  be  caused  to  act  downward  on 
the  air  with  both  a  raising  and  propelling  effect,  while 
those  on  the  other  side  thereof  will,  in  their  upward 
course,  be  impinged  upon  by  the  air  with  only  a  lifting 
tendency."  This  being  in  effect  an  aerial  screw  in  which 
the  pilch  was  variable  in  every  portion  ot  the  revolution, 
and  constituting  the  chief  feature  of  novelty  in  the  whole 
apparatus. 

The  steam-engine  was  placed  between  the  two  aerial 
wheels,  and  was  a  marvel  of  lightness.  The  diameter  of 
the  cylinder  was  i\  in.  and  the  stroke  3  in.,  with  520  to 
550  revolutions  per  minute.  The  heating  surface  was 
S  sq.  ft.  or  2 J  sq.  ft.  per  horse-power,  the  boiler  being  of 
the  water-tube  description,  and  the  steam  pressure  was 
120  to  160  lbs.  per  square  inch,  the  fuel  being  liquid  and 
burned  in  Russian  lamps.  The  engine  weighed,  with  the 
boiler,  80  lbs  and  developed  fully  3  H.P.,  being  at  the 
rate  of  26!;  lbs.  per  horse-power,  or  about  the  same  as  the 
1S6S  engine  of  INfr.  Stringfdloiu  as  rated  by  himself.  Mr. 
Shill,  a  clever  mechanician,  who  exhibited  a  remarkably 
light  engine  in  1S68,  was  associated  with  Mr.  i^Ioy  in 
producing  the  1875  engine,  and  had  an  interest  in  the 
patents,  so  that  the  apparatus  was  also  known  as  the 
"  Moy  &  Shill  aerial  steamer."  It  was  14  ft.  long  and 
about  14  ft.  wide,  was  mounted  on  three  wheels,  and 
weighed  216  lbs.,  thus  being  proportioned  at  the  rate  of 
0.53  sq.  ft.  of  sustaining  surface  per  pound  of  weight, 
omitting  the  lifting  effect  of  the  aerial  wheels,  which 
measured  60  sq.  ft.  more. 

The  inventor  estimated  that  at  a  speed  of  35  miles  per 
hour  the  apparatus  would  be  able  to  rise  from  the  ground 
and  glide  upon  the  air,  and  this  estimate  seems  fully  con- 
firmed by  Professor  Langley's  recent  experiments,  which 
show  that  the  uplift  on  a  plane  surface  of  114  sq.  ft.  at  an 
angle  of  10''  would  be  fully  206  lbs.,  while  somewhat 
higher  results  are  obtained  from  the  table  of  "  lift"  and 
"  drift"  heretofore  given  herein,  when  taken  in  connec- 
tion with  Smeaton's  table  of  wind  pressures. 

After  some  preliminary  tests  a  paih  around  one  of  the 
fountains  at  the  Crystal  Palace  was  selected,  which  had  a 
diameter  of  nearly  300  ft. ;  a  pole  was  erected  at  the  center 
of  the  fountain,  and  two  cords  were  run  from  the  top  of 
the  pole  to  each  end  of  the  machine,  in  order  to  keep  it  at 
a  uniform  distance  from  the  center.  The  gravel  had  been 
rolled,  and  steam  was  got  up.  The  gravel,  however, 
proved  too  rough,  it  shook  the  steamer  and  largely  in- 
creased the  traction.     Then  a  board  walk  was  laid  over 
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the  path,  and  again  steam  was  got  up  and  a  good  run  was 

made  arouiul   llic  fouiit.iin,  the  machine   (whicli  was  only 

a   large   model   and    could    not   carry  an   engineer)    being 

wholly  propelled  by  the  action  of  the  aerial  wheels  upon 

the  air,  acting  only  as  drivers. 

The  utmost  speed  attained  was  12  miles  per  hour,  while 

35  miles  an  hour  was  re(iuired  to  cause  it  to  leave  the 

ground.     This    indicated    ihat    the   resistances   had    been 

underestimated,  which  resistances  consisted  in  the  traction 

upon  the  boards,  the  air  resistance  on  the  framing,  cordage 

and  ground  wheels,  and  also  in  the  "  drift"  clue   to  the 

inclination   of  the  sustaining  planes.     With  our  present 

knowledge  we  can  say  that  at  a  speed  of  35  miles  per  hour 

(6  lbs.  per  sq.  It.)  the  latter  would  have  been  :   114  X  6  X 

0.0585  =  40  lbs.,  and  as  the  speed  would   have  been  3,080 

ft.  per  minute,  the  power  required  by  the  "  drift"  was  : 

40  X  3080 

-  =  3.73  H.P.,  to  say  nothing  of  the  other  ele- 

33.000  •''•'  lb 

ments  of  resistance,  so  that  it  is  not  strange  that  only  12 

miles  an  hour  was  attained. 

Mr.  Moy  needlessly  handicapped  himself  in  starting 
from  the  ground  by  a  level  run.  He  reasoned,  like  many 
others  before  and  since,  that  "  when  they  were  coming 
down  power  was  wanted,  and,  of  course,  power  was  es- 
pecially wanted  when  they  were  going  up,"  but  he  en- 
countered thereby,  in  an  experimental  machine,  all  the 
additional  resistance  of  the  traction  upon  the  boards.  He 
considered  the  propriety  of  launching  the  apparatus  from 
a  height,  or  down  an  incline,  but  then  this  costly  machine, 
built  wholly  at  his  own  e.Npense,  would  surely  have  come 
to  grief,  for  he  says  that  "  the  transverse  stability  was 
better  than  the  longitudinal  stability,  but  both  were  bad," 
and  unless  this  was  first  remedied,  it  really  was  not  safe 
to  experiment. 

Mr.  il/iy  also  placed  his  sustaining  aeroplanes  at  too 
obtuse  an  angle,  for  if  he  had  simply  doubled  their  area, 
and  inclined  them  at  5  instead  of  10°,  the  "  lift"  would 
have  been,  by  the  table,  at  35  miles  per  hour  :  228  X  6  X 
0.173  =:  236  lbs.,  or  practically  the  same  as  before,  but 
the  "drift"  would  have  been  diminished  to  :  22S  X  6  x 
0.0152  =  20.79  "'^•-  o""  about  one  half  of  that  heretofore 
calculated. 

Such  experiments  would  doubtless  have  been  tried  had 
ample  means  been  forthcoming,  but  other  things  were 
more  pressing,  for  it  was  recognized  that  some  modifica- 
tions would  be  required  in  the  steam  generator,  which 
was  provided  with  six  Russian  lamps  burning  methylated 
spirits,  and  it  was  found  that  when  running  in  the  open 
air,  the  fumes  from  the  three  forward  lamps  extinguished 
the  three  after  lamps,  and  thus  reduced  the  power  one- 
half.  Before  even  this  difficulty  could  be  remedied  the 
machine  was  seriously  injured  by  the  wrecking  of  the 
bamboo  aeroplane  frames,  while  it  was  being  moved  stern 
first  across  the  grounds,  in  a  fierce  gale,  and  Mr.  Moy  then 
decided  to  rearrange  it  for  experiment,  as  to  its  vertical 
lifting  power,  by  substituting  12-ft.  aerial  wheels  with 
vertical  axles  tried  under  cover. 

The  total  surface  of  these  new  aerial  wheels  was  160  sq. 
ft.,  and  the  weight,  including  engine,  boiler  and  all  acces- 
sories, was  1 86  lbs.  It  was  found  that  by  counter-balancing 
66  lbs. 'with  levers,  the  wheels  would  lift  the  remaining 
120  lbs.,  thus  showing  a  lift  of  40  lbs.  per  H.P.,  or  about 
the  same  as  the  best  performance  which  has  been  attained 
with  other  forms  of  screws. 

Mr.  Moy,  as  the  result  of  his  various  experiments,  then 
proposed  to  build  a  much  larger  apparatus,  with  an  engine 
of  100  H.P.,  and  capable  of  carrying  several  men,  both  to 
avail  of  the  diminished  relative  weight  and  resistance  of 
larger  engines  and  to  secure  intelligent  control  while  in 
action  ;  but  the  money  could  not  be  secured  for  this  pur- 
pose. It  would  necessarily  have  cost  a  large  sum,  and  at 
that  time  (1875)  not  only  was  the  whole  subject  of  aerial 
navigation  generally  considered  as  visionary,  but  there 
was  not  sufficient  knowledge  to  enable  the  public,  or  even 
scientific  men,  to  distinguish  the  difference  between  a  wild 
proposal,  sure  to  fail  to  compass  flight,  and  a  promising 
experiment  which  was  worth  following  up — a  condition 
of  affairs  which  has  in  a  measure  continued  to  this  day, 
and  which  this  account  of  "  Progress  in  Flying  Machines" 
is  partly  written  to  remedy. 


So  Mr.  Moy  got  no  money,  but  he  had  instead  "  two 
chancery  suits  about  shares  in  his  patents,  with  no  help 
from  any  one;"  his  experiments  had  brought  him  down 
in  funds,  and  he  had  to  turn  to  hard  work  Ui  live.  As  he 
justly  remarks,  "  Unless  you  can  lift  the  last  ounce  of  a 
model,  the  unscientific  people  call  it  a  failure,  and  few 
can  appreciate  that  as  size  and  weight  increase,  the  rela- 
tive hull  resistance  decreases,  by  reason  of  its  diminished 
surface  in  ijroportion  to  its  cubic  contents."  He,  how- 
ever, continued  to  take  an  active  interest  in  the  subject  ; 
read  papers  at  the  meetings  of  the  Aeronautical  Society  of 
Great  Britain,  made  private  experiments  with  planes,  both 
in  air  and  in  water,  as  well  as  with  methods  for  securing 
automatic  stability,  and  with  an  improved  method  of  pro- 
pulsion. 

In  1879  ^l""-  ■''^'y  exhibited  at  the  meeting  of  the  Aero- 
nautical Society  the  small  Hying  model  shown  in  fig.  56, 
which  he  described  as  a  "  military  kite"  mounted  upon 
wheels  and  provided  with  propelling  gear.  The  front  plane 
measured   660  sq.  in.  of  surface,  and  the  after  plane,   of 


7>^c 


Sc'c(e  S'^e^r 


Fig.  56.— moy— 1879. 

half  its  linear  dimensions,  measured  165  sq.  in.  They  were 
made  of  cambric,  fastened  to  a  central  box-girder  of  thin 
pine,  running  lengthways,  and  mounted  on  small  wheels, 
the  aeroplanes  being  given  a  diedral  angle,  as  shown,  and 
the  angle  of  incidence  fore  and  aft  being  adjustable.  At 
each  end  of  the  central  stick  or  box-girder  cross-arms  were 
fastened,  which  held  in  position  strands  of  india-rubber 
strings,  one  on  each  side  of  the  central  slick  and  parallel 
therewith,  the  untwisting  of  which  rotated  (in  opposite 
directions)  two  screw  propellers  with  two  vanes  each. 
These  propellers  are  removed  in  the  plan  and  side  view 
of  fig.  56,  for  the  sake  of  clearness,  but  are  shown  in  the 
end  elevation  or  front  view. 

The  model  weighed  24  oz.,  of  which  3i  oz.  was  in  the 
india-rubber  springs,  and  with  500  turns  of  the  rubber  it 
would  run  on  its  wheels  over  a  smooth  surface,  and  under 
favorable  circumstances  would  rise  for  a  short  distance 
upon  the  air.     It  would,  of  course,  liy  from  the  hand  like 
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Penauii's  planophore,  but  showed,  like  it,  great  waste  of 
power,  the  supporting  surfaces  being  at  the  rate  of  3.82 
sq.  ft.  per  pound,  and  the  angle  of  incidence  required  for 
it  to  rise  from  the  ground  being  8°  ;  and  more  unfavorable 
than  a  flatter  angle,  at  which,  however,  it  would  not  have 
possessed  sufficient  "  lift."  Mr.  Moy  says  that  "  its  trans- 
verse stability  was  very  good,  but  its  longitudinal  stability 
was  defective,  and  was  a  perfect  puzzle  at  that  time,  but 
now  all  these  troubles  are  overcome." 

He  has  recently  patented  in  England  a  method  for  auto- 
matically securing  horizontal  stability,  and  it  is  to  be  hoped 
that  he  will  be  enabled  to  renew  his  experiments. 

Mr.  Aloy  has  also  been  an  observer  of  soaring  or  "  sail- 
ing" flight,  and  he  described  the  sailing  of  the  albatross 
in  a  wind,  on  rigid  wings,  in  a  paper  read  before  the 
Aeronautical  .Society  in  1869.  Deeming  it  possible  for 
man  to  imitate  this  performance,  but  recognizing  the 
prodigious  difficulty  of  reproducing  the  complicated  shape 
and  arrangement  of  curved  surfaces  (not  planes),  with 
which  impulse  is  received  from  the  wind,  and  of  imitating 
the  e.xquisite  balancing  through  which  the  soaring  birds 
perform  this  feat,  he  read  a  paper  before  the  "  Balloon 
Society,"  in  1884,  in  which  he  proposed  an  ingenious 
method  of  carrying  on  the  many  experiments  required, 
with  no  greater  danger  than  that  of  getting  wet,  by  taking 
a  start  at  sea  from  a  lifeboat  on  the  crest  of  the  waves  in 
a  gale,  equipped  with  a  pair  of  wings  and  an  inflated 
Boynton  dress.  In  the  hope  that  some  aviator,  favorably 
situated,  may  try  this  experiment,  the  paper,  rewritten  for 
the  purpose,  will  be  given  in  the  appendix. 

(TO   BE   CONTINUED.) 


THE  IMPROVEMENTS  OF  THE  SAULT  STE. 
MARIE  CANAL. 


(From  the  Cleveland  Marine  Record.) 


At  the  Sault  Ste.  Marie  the  building  of  a  new  and 
larger  lock  is  in  progress,  taking  the  site  occupied  by  the 
two  old  locks  built  in  1855,  the  canal  itself  being  deepened 
to  correspond,  so  as  to  give  a  navigable  depth  of  20  ft. 
The  dimensions  of  the  new  lock  will  be  :  Length  800  ft. 
between  gates,  width  100  ft.  throughout,  with  21  ft.  of 
water  on  the  sills,  with  a  single  lift,  approximating  18  ft. 
The  estimated  cost  of  this  new  lock  and  work  of  canal 
deepening  is  set  down  at  14,738,865.  For  the  fiscal  year 
ending  June  30,  1893,  an  additional  sum  of  $2,000,000 
can,  it  is  staled,  be  profitably  expended,  in  view  of  the  im- 
portance of  completing  the  work  at  the  earliest  possible 
date,  the  enormous  traffic  being  now  dependent  on  a 
single  lock. 

In  connection  with  the  enlargement  of  this  canal,  there 
has  been  undertaken,  and  is  in  progress,  the  work  of  im- 
proving the  southern  channel  of  the  river  below  the  falls, 
known  as  the  Hay  Lake  Channel  in  United  States  waters. 
It  is  proposed  to  make  a  channel  of  300  ft.  wide,  and  of  a 
navigable  depth  of  20  ft.  The  improved  route  will  leave 
the  present  navigible  channel  of  the  river  at  a  point 
Sugar  Island  Rapids,  about  2^  miles  below  the  canal  ; 
will  pass  through  these  into  Hay  Lake  ;  then  by  way  of 
Middle  Neebish  ;  rejoining  the  present  navigable  channel 
at  the  foot  of  Sugar  Island  ;  saving  a  distance  of  11  miles 
(16  miles  in  place  of  27),  and  giving  a  route  which  can  be 
so  marked  by  lights  as  to  be  navigable  at  night,  an  advan- 
tage which  is  not  to  be  afforded  by  the  present  channel, 
except  by  the  use  of  many  lights.  The  estimated  cost  of 
the  work  is  set  down  in  the  report  of  the  U.  S.  Engineers 
at  $2,659,115. 

The  Dominion  Government  has  also  entered  into  the 
construction  of  a  large  canal,  and  it  is  being  rapidly  con- 
structed through  St.  Mary's  Island,  on  the  north  side  of 
the  rapids.  At  ordinary  stages  of  the  river  water,  there 
is  a  difference  of  18  ft.  in  the  levels  of  the  water  above  and 
below  this  island.  The  length  of  the  canal  across  the 
island  is  3,500  ft.  A  considerable  amount  of  excavation 
is  required  to  form  channels  of  approach,  both  at  the 
upper  and  at  the  lower  entrances.  The  total  length  of 
this  canal  and  its  approaches  will  be  about  18,100  ft.  The 
plans  for  the  Dominion  canal  lock,  after  several  modifica- 


tions and  radical  changes,  are  as  follows  :  Length  of 
chamber,  900  ft.;  width  of  chamber,  60  ft.;  gate  width  60 
ft.;  depth  of  water  on  the  sills,  19  ft.  at  the  lowest  recorded 
water  level.  This  depth,  though  calculated  on  a  different 
basis  (extreme  low  instead  of  mean  water  level),  is  in- 
tended to  be  the  equivalent  of  the  depth,  21  ft.,  of  the  new 
American  lock  now  under  construction.  By  the  scheme 
as  modified,  accommodalion  will  be  afforded  to  three  ves- 
sels lying  in  the  lock,  one  behind  the  other,  one  of  the  lake 
type  320  ft.  long,  and  two  of  the  Welland  Canal  type,  255 
ft.  long,  with  ready  means  of  entrance  and  exit  on  a 
course  through  the  gates  and  lock  straight  with  the  line 
of  the  canal.  The  canal  proper  will  have  a  width  at  low 
water  level  of  152  ft.,  and  a  bottom  width  of  145  ft.  The 
depth  will  be  made  suitable  to  navigation  at  mean  water 
level  by  vessels  drawing  20  ft.,  and  the  gates  will  be 
worked  either  by  hydraulic  power  or  by  electricity. 


THE   LOCOMOTIVE  PROBLEM  AGAIN. 


In  the  Railroad  and  Engineering  Journal  for  April 
last  there  was  given  the  following 

PROBLEM. 

Let  it  be  supposed  that  the  stroke  of  the  pistons  of  a 
locomotive  is  2  ft.,  the  diameter  of  the  driving-wheels  7  ft. 
and  the  speed  60  miles  per  hour  ;  what  is  the  maximum 
and  minimum  velocity  of  the  piston  relatively  to  the  earth, 
and  not  with  regard  to  the  locomotive,  and  when  does 
each  occur  ? 

Several  answers  were  received  to  this  and  were  pub- 
lished in  the  July,  August  and  October  numbers  of  the 
JOURN.\L  ;  since  then  some  additional  replies  have  been 
sent  in,  which  are  given  below  : 

VIII.— BY   D.   E.    HUGHES,    C.E.,    IRVINGTON,    CAL. 

My  solution  of  the  Problem  is  as  follows  (see  fig.  6)  : 


b  =   \>'  c''  —  r'-  sin."  0  +  r  cos.  d 
velocity  cross-head  _  db   _     sin.  6  cos.  8 


velocity  crank-pin        rd  0 


/^ 


-I-  si>i.  0    (I) 


sin. 


To  find  where  this  ratio  is  maximum,  put  the  tarst  de- 
rivative of  (i)  equal  to  zero,  and  solve  for  6. 

4/ -  —  sin."  0 (cos.^d—sin.Vl)  + 


yj:-^^' 


sin.''  B 


+c(is.e=o.  (2) 


■  sin.''  ft 


Reducing  (2), 
COS."  0  +  (-"'  -2,\  COS.*  6  _  ^i'  +  3^  /'  "l  -1^=0, 

COS.-' e+(^'l  -1^=0.  (3) 

If  r  =  I  and  c  —  Z,  (3)  becomes — 

COS."  t)  +  61  COS.''  0  —  4221  COS.'  0  +  62  =  o,] 
whence  ti  =  82°  58'  55". 

Substituting  this  in  (i)  gives  ratio  =  1.007784.]] 
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Then  maximum  vel.  piston  =  60 

+  1.007784  times  :  of  60  =:  77.276297 
and  minimum  vel.  piston  =  60 

—  1.007784  times  5  of  60  —  42.723703 
If  <;  =  3  ft.  equation  (3)  becomes, 

Ci>s.°  0  +  6  COS.'  tf  —  96  COS.'  0  +  S  =  o, 
whence  tt  =  73°  lo'  31" 

and  ratio  =  1.054639, 
giving  max.  vel.  of  60 

+  1.054639  times  f  of  60  =  78.079526  mi.  pr.  hr. 
and  min.  vel.  of  60 

—  1.054639  times  ;  ot  60  —  41.920474     "     "     " 

In  both  of  these  cases  It  is  greater  than  the  angle  to  the 
point  where  the  connecting-rod  is  tangent  to  the  circle  ; 
in  the  lirst  by  0°  6  25  ;  in  the  second,  1°  38'  37".  The 
ratio  at  the  point  of  tangency  in  the  second  case  is 
1.054092. 

It  is  assumetl  in  the  foregoing  that  the  piston  travels 
horizontally  and  on  a  level  with  center  of  drive-wheel. 

Since  writing  the  above  I  have  used  r  =  i  and  c  =  2, 
obtaining  i)  =  67^  42'  00",  which  is  4°  15'  54"  from  point 
of  tangency,  and  ratio  =  1. 123208.  As  a  check  on  the 
figures,  and  more  particularly  lo  guard  against  an  over- 
sight m  my  equations,  I  plotted  this  last  to  a  large  scale 
with  great  care.  This  gave  the  same  results,  as  close  as 
plotting  could  indicate. 

A  little  investigation  will  show  that  the  connecting-rod 
cannot  have  such  length  as  will  make  maximum  velocity 
of  piston  occur  when  connecting-rod  is  tangent  to  the 
crank-pin  circle. 

You  will  notice  that  No.  4's  result  agrees  with  mine  for 
two  decimals.  lie  makes  u  —  25.33,  while  mine,  re- 
duced, is  25.33857. 

The  discrepancy  would  be  greater  with  a  shorter  con- 
necting-rod. 

IX.  — BY  SETH  PRATT,  C.E.,  ASSYRIA,  MICH. 

By  calculation  it  is  found  that  the  maximum  motion  of 
the  piston  is  when  the  connecting-rod  is  tangent  to  the 
radius  of  the  crank-pin  circle. 

/an.  B  D  C—~  =  tan.  18"  26'  +  —  C B  £.     (See  fig.  7.) 

Assuming  the  angle  CBE  =  18  25'  and  t8°  27'  and 
computing  the  distances  CD  upon  these  assumptions,  and 
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taking  K\i€vc  difference,  we  get  the  motion  for  2  of  that  of 
the  wheel. 


1st 


Now,  by  the 
'  r  sin.  if 


'-'■Vr 


r  COS.  18°  25' 

sin.  18°  27 
COS.  18°  27' 


=  .3159250x12=    3.791 1000  =  C£'. 
=  .9487842  X  12  =  1 1. 3854104  =  B  E. 

=  .3164770x12=    3.7977240  =  C.£". 
=  .9486002  X  1 2  =  II.  3S32024  —  BE. 


\fa^-BE'  +  C£'=  37.9432951. 


By  the  ist. 
By. the  2d. 


BE?  +  <:.£■=  37.9506551. 

Difference  =  .00736  =  motion  for  2', 
or  30  X  .00736  =     .2208  in.  =  motion  for  1°. 
Since  there  are  four  revolutions  per  second,  we  have 

.2208  X  4  X  360°  X  3600*  _    , 
12  X  5280 

60  4-  l8.o6/f  =  78.06,^  miles  per  hour  =  ma.ximum  motion 
60  — i8.o6i\  =  4i.93i«f     


lS.o6,''|  miles  per  hour. 


=  mmmium  motion. 


different  lights  ;  perhaps  our  readers  can  judge  whether 
any  of  them  are  entirely  correct. 


IRRIGATION  IN  INDIA. 


(Tr.insl.-ited  frotii  Mtintflirc-  by  Chief  Engineer  Uarois,  in  Les  Anttalts  tie$ 
Ponts  el  Chau%siti.) 


The  solutions  received  have  presented  the  problem  in 


I.  —INTRODUCTION. 

English  India  is  certainly  the  country  in  which  engi- 
neers have  executed  the  most  numerous  and  important 
irrigation  works.  Dams  across  the  largest  rivers,  canals 
several  hundred  miles  in  length,  carrying  to  the  farmer  at 
all  seasons  the  water  necessary  to  the  development  of  his 
crops  ;  inundation  canals  fertilizing  the  soil  during  floods  ; 
reservoirs  of  all  sixes  storing  up  the  water  during  the  rainy 
season  to  distribute  it  in  time  ot  drought  ;  works  of  every 
kind  for  watering  the  high  valleys  among  the  hills  and  the 
lowlands  of  the  deltas— such  form  the  magnificent  system 
which  has  been  created  to  protect  agriculture  against  the 
vicissitudes  of  climate,  and  to  increase  the  production  of 
the  soil. 

This  system,  which  includes  some  works  of  great  an- 
tiquity, extends  from  the  foot-hills  of  the  Himalaya  Range 
to  the  southern  point  of  India,  under  widely  differing  con- 
ditions.    Among  the  more  important  works  are  : 

In  the  Indus  Basin  the  Bari-Doab  Canal,  the  Sirhind 
Canal,  and  other  canals  fed  by  the  Sutlej  River  ;  the  over- 
flow canals  leading  from  the  Indus  itself,  etc.,  etc. 

In  the  Ganges  Basin  the  Western  and  Eastern  Jumna 
canals  ;  the  Upper  and  Lower  Ganges  canals  ;  the  Agra 
Canal  ;  the  Soane  River  Canal,  and  others. 

In  the  valleys  of  the  various  rivers  flowing  into  the  Gulf 
oE  Bengal  the  Orissa  Canal  at  the  mouth  of  the  River 
Mahanuddy  ;  the  Godavery  Delta  Canal  ;  the  Cauvery 
Canal  ;  the  Kistna  Delta  Canal  ;  the  Upper  Kistna  Canal  ; 
the  vast  reservoirs  of  Ekruk  and  Mutha  on  the  upper  tribu- 
taries of  the  Kistna  ;  the  Chembrambankam  Reservoir 
near  Madras  and  many  others. 

A  complete  and  detailed  study  of  all  these  works  would 
be  almost  an  encyclopa;dia  of  information  for  the  use  of 
engineers  who  have  to  plan  iriigation  works.  No  such 
book  exists,  and  only  descriptions  of  certain  works  can  be 
found  in  the  papers  issued  from  time  to  time  by  the 
Thomasson  College  of  Engineering  at  Roorkee,  or  in  an 
occasional  paper  read  before  the  Institution  of  Civil  Engi- 
neers at  London. 

In  preparing  the  present  paper  the  writer  has  oeen  to 
some  extent  aided  by  the  Roorkee  Treatise  on  Civil  Engi- 
neering in  India  ;  by  Mr.  R.  B.  Buckley's  book  on  the 
Irrigation  Works  of  India  and  their  Financial  Results  ; 
and  by  several  official  reports  ;  he  is  also  indebted  to  Sir 
Colin  Scott  Moncrieff,  now  Secretary  to  the  Ministry  of 
Public  Works  at  Cairo.  Egypt,  who  formerly  had  the 
direction  of  important  works  in  India. 

The  object  of  the  paper  is  to  give  a  general  idea  of  what 
irrigation  is  in  India,  and  to  point  out  some  of  the  princi- 
pal works  of  that  kind  in  the  country.  It  can  be  only  a 
brief  summary,  a  sort  of  table  of  contents,  incomplete  in 
itself  and  serving  simply  to  point  the  way  to  more  pro- 
found studies  ot  this  great  subject. 

II.— general  CONSIDERATIONS. 

The  conditions  of  climate  in  India  are  such  that,  with  a 
sufficient  supply  of  water,  the  land  can  usually  be  culti- 
vated the  entire  year  and  two  crops  can  be  gathered.  In 
t'^e  spring  grain  and  other  products  of  a  temperate  cli- 
mate ;  in  autumn  tropical  crops  such  as  rice,  cotton, 
maize,*  sugar-cane  and  indigo. 

The  fi-gime  of  the  rivers,  and  in  consequence  the  method 
of  cultivation,  differs  widely  in  different  provinces. 

In  Northern  India  the  great  rivers  which  descend  from 
tlie  Himalaya  Region  have  their  lowest  waters  in  winter. 
The  melting  of  the  mountain  snows  feeds  them  from  March 
to  May  ;  they  are  generally  highest  under  the  action  of 

*  In  France  corn  is  generally  considered  a  tropical  product,  and  M.  Barois 
does  not  seem  to  know  that  in  America  corn  is  grown  successfully  much  fur- 
ther north  thau  is  supposed  possible  in  Europe. 
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the  heavy  and  almost  continuous  rains  which  fall  during 
the  monsoons  from  June  to  September,  and  after  that 
month  they  fall  rapidly. 

In  this  region  the  spring  crops— called  Rabi — have  spe- 
cial need  of  irrigation  in  February  and  March,  when  they 
are  coming  to  maturity  and  when  the  rivers  are  lowest. 
The  autumn  crops— the  K/iarif — which  are  partly  watered 
by  the  rains,  are  in  hand  while  the  rivers  are  high,  and 
need  water  at  different  times  ;  sugar-cane  and  indigo 
chiefly  in  May  and  June,  and  most  of  the  others  in  Sep- 
tember and  October,  at  the  time  when  the  farmers  begin 
to  plow  the  ground  for  the  grain  crops  which  grow  during 
the  winter. 

In  years  when  the  rainfall  is  normal  cotton  and  maize 
do  not  need  irrigation. 

The  chief  crops  are  those  of  spring,  the  extension  of 
which  is  limited  as  much  by  the  supply  of  water  which 
can  be  drawn  from  the  rivers  as  by  the  extent  of  land 
which  can  be  irrigated.  These  are  considered  very  im- 
portant, since  among  them  is  the  wheat  which  India  has 
been  of  late  years  exporting  in  large  quantity,  becoming 
a  competitor  with  Russia  and  America  in  the  markets  of 
the  world. 

In  Lower  Bengal  rice  is  the  leading  crop,  and  it  receives 
its  irrigation  during  the  season  of  the  floods. 

In  Central  and  Southern  India  the  rainy  season  is  short  ; 
moreover,  the  large  water-courses,  not  being  fed  by  moun- 
tain snows,  have  a  very  restricted  flow  from  April  to  July  ; 
they  begin  to  rise  with  ihe  monsoon.  The  most  general 
crop  is  rice,  which  grows  almost  entirely  during  the  wet 
season,  from  June  to  November.  Along  the  rivers  the 
extension  of  this  culture  is  limited  rather  by  the  amount 
of  land  which  can  be  irrigated  than  by  the  supply  of 
water,  which  is  always  sufficient.  In  the  districts  away 
from  the  large  rivers  the  rain-water  flows  off  too  quickly 
to  permit  of  the  cultivation  of  rice,  unless  the  rainfall  is 
secured  and  held  in  reserve  in  storage  reservoirs. 

In  these  southern  provinces  the  winter  crops  are  less  im- 
portant, especially  as  very  little  wheat  can  be  grown  there. 

According  to  locality,  to  the  abundance  or  scarcity  of 
rainfall,  and  to  the  sources  from  which  the  rivers  are  fed, 
the  utilization  of  water  for  agricultural  purposes  is  prac- 
tised in  India  in  four  different  ways  : 

1.  By  irrigation  canals,  which  carry  water  to  the  land, 
either  during  the  whole  year  or  for  a  part  only. 

2.  By  ozierjlow  or  inundation  canals,  which  water  the 
autumn  crops  during  the  season  of  floods  in  the  rivers, 
and  which  also,  before  the  rivers  fall,  serve  also  to  irrigate 
the  land  prepared  for  the  second  or  spring  crop. 

3.  By  reservoirs  collecting  the  waters  during  the  mon- 
soon and  storing  them  up  for  distribution  during  the  dry 
season. 

4.  Lastly,  by  luells  dug  in  the  alluvial  soil  of  the  valleys 
and  receiving  the  waters  of  infiltration.  These  are  largely 
used  to  supplement  the  usual  sources  of  irrigation,  when 
the  latter  prove  insufficient. 

The  system  of  inundation  canals  is  especially  developed 
in  the  Punjab  and  throughout  the  Indus  Valley.  The  res- 
ervoir system  finds  its  greatest  development  in  the  Presi- 
dency of  Madras  and  in  Southern  India. 

The  quantity  of  water  needed  in  the  several  provinces 
differs  according  to  the  soil,  the  climate,  and  the  nature 
of  the  crops.  The  duty  of  the  canals  depends  upon  the 
amount  required,  and  is  more  difficult  to  calculate  in  the 
northern  provinces,  owing  to  the  greater  variety  of  crops 
cultivated  there.  In  the  southern  provinces,  where  rice 
is  the  dominant  crop— almost  the  only  one,  in  fact — the 
problem  is  a  very  simple  one  to  solve. 

A  continuous  delivery  of  9  cub.  in.  per  second  on  the 
Ganges  Canal,  or  of  8  cub.  in.  per  second  on  the  Eastern 
Jumna  Canal,  is  sufficient  on  the  average  to  irrigate  an 
acre  of  land.  Assuming  that  for  each  acre  irrigated  by  a 
canal  there  are  two  acres  either  not  under  cultivation  or 
watered  by  rain  or  from  wells,  there  would  be  required 
an  average  duty  of  from  2.67  to  3  cub.  in.  per  second  per 
acre  of  cultivable  land.  This  proportion  differs  widely, 
however,  in  different  localities.  For  instance,  in  several 
districts  supplied  from  the  Eastern  Jumna  Canal  the  land 
irrigated  each  year  is  from  70  to  80  per  cent,  of  all  the 
cultivable  land. 


On  the  Soane  Canal  an  acre  under  summer  culture  re- 
quires a  delivery  of  21.5  cub.  in.  per  second  ;  under  win- 
ter culture  this  falls  to  9.2  cub.  in. 

In  the  latest  plans  for  canals  in  Northern  India,  it  is 
calculated  that  from  17  to  30  cub.  in.  per  second  are 
needed  for  each  acre  lor  summer  crops,  and  from  10  to 
12.5  cub.  in.  for  winter  crops. 

The  relative  proportion  of  these  crops  is  very  variable. 
Along  the  Jumna  they  occupy  almost  equal  areas.  In  the 
Northwest  Provinces  the  surface  cultivated  in  summer  is, 
on  an  average,  about  60  per  cent,  of  the  land  under  crops 
during  the  winter. 

At  Tanjore  it  is  estimated  that  a  delivery  of  43  cub.  in. 
per  second  per  acre  is  needed  for  a  rice-field. 

In  the  Presidency  of  Madras,  in  calculating  the  capacity 
of  reservoirs,  it  is  assumed  that  3  cub.  ft.  of  water  are 
needed  for  the  continuous  irrigation  of  i  sq.  ft.  of  land  for 
the  entire  year.  It  is,  moreover,  estimated  that  a  rice- 
field  ought  to  be  covered  with  water  to  a  depth  of  5  in.  for 
72  days— that  is,  for  i  acre  of  rice  it  is  necessary  to  be 
able  to  deliver  about  133,000  cub.  ft.  of  water  in  72  days. 
This,  with  the  losses  due  to  evaporation — which  may 
easily  rise  to  about  6^  ft.  in  depth  in  a  year  in  that  climate 
— makes  the  amount  of  water  which  must  be  stored  during 
the  rainy  season  about  494,000  cub   ft.  per  acre. 

All  these  figures  show  that  it  is  only  by  a  very  careful 
study  of  the  needs  of  agriculture  in  each  district  that  the 
proper  dimensions  of  irrigation  works  can  be  determined. 

III.— DAMS. 

The  English  engineers  have  had  to  build  on  many  of 
the  great  rivers  of  India,  at  the  head  of  irrigation  canals, 
large  dams  intended  to  retain  the  water  during  the  season 
of  low  water,  and  to  permit  the  use  of  the  entire  flow 
when  needed. 

In  these  works  they  have  generally  sought  simplicity  of 
construction  and  easy  maintenance  and  management. 

Thus,  they  have  adopted  as  much  as  possible  fixed 
dams  ;  they  leave  only  some  openings  with  movable  gates 
to  permit  the  escape  of  superfluous  water,  and  they  pro- 
vide weirs  to  prevent  the  accumulation  of  deposits  about 
the  canal  heads.  Moreover,  where  they  have  found  it 
difficult  to  reach  bed-rock  they  have  usually  contented 
themselves  by  making  for  foundations  brick-lined  wells 
filled  with  concrete  ;  these  wells  are  sunk  to  a  greater  or 
less  depth  in  the  mud,  the  sand  or  the  gravel  forming 
the  river-bed. 

Some  dams  have  no  foundations  at  all,  but  are  simply 
walls  resting  on  the  river-bed  and  protected  against  wash- 
ing out  by  heavy  embankments  of  stone.  This  plan,  how- 
ever, can  be  adopted  only  when  the  bottom  is  not  easily 
permeable,  or  where  the  supply  of  water  is  so  abundant 
during  the  season  of  irrigation  that  it  is  not  indispensable 
to  prevent  the  losses  which  may  result  from  infiltration. 
In  other  cases,  in  Northern  India,  where  there  is  need  of 
economy  in  water,  it  has  been  found  that  the  foundations 
formed  by  lines  of  wells  are  not  a  sufficient  obstacle  to  the 
escape  of  water,  and  the  intervals  between  the  wells  have 
been  filled  by  masonry  walls. 

The  conditions  of  execution  of  these  fixed  dams,  founded 
at  slight  depth  upon  Dermeable  soils,  have  required  the 
use  of  great  masses  of  rock  filling,  or  backing,  intended 
not  only  to  counteract  the  pressure  of  the  water,  but  to 
support  the  dam  under  the  serious  strains  caused  by  the 
flow  over  the  crest  during  floods. 

The  water-courses  on  which  dams  have  been  built  in 
India  may  be  classed  under  six  heads,  as  below  : 

1.  The  river-bed  is  of  rock,  or  of  rock  mixed  with  solid 
earth  or  stiff,  clay  ;  the  fall  is  about  i  in  1,000. 

2.  The  river-bed  is  a  comparatively  thin  layer  of  sand 
restintc  on  clay  ;  the  fall  is  less  than  i  in  1,000. 

3.  The  river-L»ed  is  of  sand  and  large  gravel,  mixed  with 
pebbles  ;  the  fall  is  i  in  2,000. 

4.  Tne  river-bed  is  formed,  to  a  great  depth,  of  coarse 
sand  ;  Ihe  fall  is  from  i  in  5.000  to  I  in  2.500. 

5.  The  river-bed  is  of  fine  sand  ;  the  fall  is  from  i  in 
20,000  to  I  in  5,000. 

6.  Lastly,  the  river-bed  is  covered  with  large  pebbles 
and  boulders  ;  the  fall  is  from  i  in  333  to  i  in  667. 

The  back-water  caused   by  these  obstructions  thrown 
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across  the  rivers  may  re.ach  3  ft.  in  height,  and  if  the  val- 
leys .ire  not  protected,  it  is  necessary  to  r:iise  the  banks 
or  dykes  above  the  dam  to  prevent  overllow.  For  this 
reason  the  general  practice  has  been  to  reduce  the  impor- 
tance of  this  back-water  as  much 
as  possible,  by  adopting  for  the 
crown  of  the  work  a  level  from 
30  to  40  in.  beiow  the  maximum 
desired.  The  rest  of  the  height 
is  obtained  by  movable  crest- 
pieces,  tlush-boards,  or  horizon- 
tal planks  held  in  place  by  up- 
right bars  or  frames  set  in  the 
masonry  of  the  dam. 

The  openings  for  waste  water 
or  overllow  gales  are  usually  of 
masonry,  the  gates  being'placetl 
in  them  and  held  by  the  piers. 
The  gates  are  generally  com- 
posed of  horizontal  boards  or 
iron  plates.  In  many  cases 
wooden  gates  are  used  ;  in  others 
iron  gates,  lifted  liy  chains  and 
windlasses,  and  moving  on  roll- 
ers which  work  on  rollers  run- 
ning in  grooves  in  cast-iron 
plates  set  in  the  masonry.  When 
the  height  is  considerable  the 
gate  is  divided  into  two  parts, 
which  can  be  worked  separate- 
ly, and  are  so  arranged  that  the  lower  edge  of  the  upper 
gate  rests  on  the  top  edge  of  the  lower  one. 

In  a  few  cases,  in  rivers  subject  to  sudden  rise,  gates 
have  been  used  which  oscillate  around  a  horizontal  axis, 
and  which  can  be  opened  and  closed  by  chains. 

These  general  remarks  may  be  emphasized  and  perhaps 
explained  by  condensed  descriptions  of  some  of  the  more 
remarkable  dams,  which  will  be  given  in  the  ne.\t  part. 

(TO   BE   CONTINUED.) 


Goulburn  Weir,  which  forms  one  of  the  subjects  of  the 
annexed  plate.  The  illustration  shows  the  weir  during  the 
occurrence  of  an  extraordinary  llood,  with  a  volume  of 
1,423,000  cub.  ft.  passing  over  it  per  minute. 


GOULBURN     WCIR- 
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IRRIGATION  WORKS  IN  AUSTRALIA. 


(From  Indian  Engineering^ 


The  Government  of  the  colony  of  Victoria  is  alive  to  the 
benefits  of  irrigation  as  a  means  of  ameliorating  the  condi- 
tions of  country  life  in  that  part  of  Australia. 


HORSHAM     WCIR  ^ON 
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The  National  works,  constructed  with  that  end,  are  of 
a  substantial  and  permanent  character.  Their  supervi- 
sion, maintenance,  and  management  are  charges  against 
the  colonial  exchequer.     Prominent  among  these  is  the 


The  site  was  selected  as  being  the  nearest  point  to  the 
irrigation  district  at  which  a  rock  foundation  was  obtain- 
able near  the  surface  suitable  for  carrying  a  masonry 
structure.  The  summer  level  of  the  river  is  raised  45  ft. 
by  the  weir,  the  depth  of  water  from  raised  water-level  to 
the  bed  of  the  river  being  50  ft.  The  weir  is  of  concrete, 
composed  of  Portland  cement,  sand,  and  broken  stone, 
backed  with  granite  blocks  in  steps.  The  lower  portion 
across  the  channel-way  was  constructed  in  four  sections 
within  coffer-dams  ;  six  tunnels,  each  of  44  sq.  ft.,  carry- 
ing the  ordinary  flow  of  the  river  while  the  superstructure 
was  in  progress.  These  tunnels  are  closed  at  the  lace  by 
cast-iron  gates.  The  water-way  over  the  weir  for  the 
passage  of  floods  is  occupied  by  21  gates,  each  20  ft.  wide 
and  10  ft.  high,  lowering  into  recesses  or  chambers  in  the 
body  of  the  structure  as  may  be  required  to  accommodate 
the  flow  of  the  river,  and  to  maintain  the  water-level  as  far 
as  possible  at  50  ft.  above  the 
bed.  To  lower  the  gates  into 
chambers  was  considered  the 
best  arrangement  with  regard  to 
the  conditions  of  the  river,  and 
to  keep  the  works  as  compact  as 
possible.  The  flood  conditions 
might  have  been  modified  by 
increasing  the  depth  or  length 
of  flood  water-way,  but  the  pro- 
vision made  was  considered  ade- 
quate, sufficient  land  beingtaken 
tocovertheheading.  The  power 
for  working  the  flood-gates  is 
obtained  from  three  ^oji-xn. 
Leffel  turbines.  Hand-gearing 
is  also  provided  over  each  gate. 
The  turbines  can  be  worked  to- 
gether or  separately,  and  any 
turbine  can  be  brought  into  gear 
with  any  gate  or  gates.  The 
head  under  which  the  turbines 
will  be  worked  will  vary  from 
3  ft.  to  13  ft.,  according  to  the 
state  of  the  river  below  the 
weir,  giving  from  3  H.P.  and  78 
revolutions  per  minute  to  27.3 
H.P.  and  163  revolutions  per 
minute,  according  to  the  varying 
conditions.  An  electric  lighting  plant  of  five  arc  lamps, 
driven  by  a  23  in.  Leffel  turbine,  is  provided  for  night- 
work. 
The  off-take  channels  have  head-gates,  each  10  ft    x  7 
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tt.,  pivoted  vertically,  and  worked  by  worm  and  worm- 
wheel  gearing.  Tlie  western  off-take  has  14  and  the  east- 
ern 4  of  these  gates. 

Another  system  lor  the  extension  of  irrigation  in  the 
colony  is  that  through  the  medium  of  "  irrigation  trusts." 
Very  few  of  these  trusts  have  as  yet  completed  their 
schemes  sulTicienlly  for  the  expectation  of  useful  results. 
They  are,  although  generally  good  and  efficient,  of  a  less 
substantial  and  permanent  character  than  the  National 
works  previously  referred  to.  The  Horsham  Weir,  on  the 
Wimmera,  is  one  of  the  best  examples  of  a  trust  work. 
It  is  built  of  timber,  and  known  as  a  silled  structure.  We 
have  made  it  the  subject  of  illustration,  because  it  is 
favorably  mentioned  among  works  of  that  class.  In  this 
connection  we  may  add  that  the  trust  to  which  this  weir 
belongs  is  said  to  be  progressing  steadily  in  the  direction 
of  satisfying  the  domestic,  stock,  and  irrigation  require- 
ments of  its  constituents. 


THE    NEW    PENNSYLVANIA  RAILROAD  TER 
MINAL  STATION. 


(From  the  Philadelphia  Record.) 


The  new  Broad  Street  Station  of  the  Pennsylvania  Rail- 
road, which  is  shown  in  the  accompanying  cut,  will  be, 
the  officials  of  the  company  declare,  the  largest  and  hand- 
somest railroad  terminal  in  the  world.  Work  on  the 
superb  structure,  which  will  certainly  be  one  of  the  noted 
buildings  of  the  United  States,  is  now  progressing  rapidly, 
and  within  a  year  or  a  little  mote  Philadelphians  may 
pride  themselves  on  the  possession  of  this  splendid  sta- 
tion. 

The  plans  of  the  new  building  have  been  prepared  by 
Furness,  Evans  &  Company,  of  Philadelphia,  and  approved 
by  the  officials  of  the  company  after  some  minor  altera- 
tions. The  structure  is  designed  to  be  a  mammoth  lo-story 
building  of  modern  Gothic  architecture,  whose  exterior 
will  be  finished  to  correspond  with  the  present  station,  as 
its  construction  will  be  of  granite  and  brick,  with  the  high- 
ly ornamental  trimmings  and  bas-reliefs  in  terra  cotta. 
Necessary  modifications  will  be  introduced  in  the  lines  of 
the  new  station,  so  as  to  obviate  any  dwarfing  of  the  pres- 
ent building,  even  though  the  height  of  the  main  tower 
will  be  240  ft.,  and  also  to  belter  create  a  uniform  harmo- 
nious whole  after  its  completion,  when  it  will  stand  the 
most  imposing  railroad  terminal  station  and  shed  in  the 
world. 

It  will  extend  to  Market  Street,  occupying  all  of  the 
ground  south  of  the  present  station  between  Market  Street 
and  the  present  station,  extending  west  on  Market  Street 
over  Fifteenth  Street,  and  60  ft.  beyond.  This  immense 
building  site  will  afford  an  extensive  increase  in  the  prac- 
tical operating  area  and  create  greater  space  accommoda- 
tions for  the  traveling  public.  Reducing  the  territory 
occupied  by  the  new  station  and  shed  to  simple  figures,  it 
is  shown  that  4J  acres  of  ground  are  to  be  under  roofing. 

The  main  entrance  for  outgoing  passengers  will  be  at 
the  corner  of  Broad  and  Market  streets  and  will  be  semi- 
circular and  imposing  in  design.  Another  entrance  will 
be  on  Filbert  Street,  west  of  Broad,  and  a  score  or  more 
of  great  arched  entrances  will  line  the  front  of  the  build- 
ing on  Broad  Street. 

All  of  these  entrances  will  be  protected  by  a  glass-cov- 
ered arcade  or  awning  extending  the  entire  length  and 
covering  the  pavements  on  the  Broad  and  Market  streets 
fagades,  which  in  inclement  weather  will  form  ample  shel- 
ter for  outgoing  or  incoming  passengers. 

The  plan  for  the  lower  floor,  which  has  been  designed 
with  the  greatest  study  and  care,  promises  to  afford  the 
greatest  possible  convenience  to  the  public.  The  entrance 
hall  on  the  ground  floor  will  extend  from  Market  Street  to 
the  baggage-room  on  FilbertStreet,  affording  commodious 
accommodations  for  incoming  passengers  and  avoiding 
any  possibility  of  a  crowd  or  rush  about  the  ticket  win- 
dows, the  elevators  or  stairways,  and  is  so  designed  that 
the  mass  of  arriving  and  departing  passengers  will  be  en- 
tirely separated.  The  Broad  Street  side  will  be  virtually 
thrown  open  with  entrances,  and  the  adjustment  of  the 


ticket  offices  and  the  exceptional  facilities  for  comfort  and 

rapidity  when  tickets  are  to  be  bought  could  not  he  im- 
proved upon.  The  ticket  office  will  be  in  the  middle  of 
the  building,  situated  about  where  the  large  exit  now  is. 
The  main  stairway  will  be  immediately  back  of  the  range 
of  ticket  windows. 

The  main  stairway  will  consist  of  two  broad  flights,  one 
starting  from  Market  Street  and  the  other  from  the  Filbert 
Street  side.  These  flights  will  ascend  to  a  common  land- 
ing, and  from  this  there  will  be  one  grand  stairway  enter- 
ing in  the  center  of  the  second  or  main  floor  of  the  sta- 
tion. 

On  either  side  of  the  main  flight  are  two  large  elevators 
running  between  the  first  floor  or  entrance  hall  and  the 
second  floor  waiting  rooms  and  train  entrances.  These 
elevators  will  also  communicate  directly  with  the  cabs  and 
carriages  on  Fifteenth  Street. 

In  view  of  the  fact  that  the  Pennsylvania  Railroad  Com- 
pany was  the  pioneer  of  the  present  railroad  cab,  carriage 
and  hansom  service,  it  is  not  a  surprise  to  find  the  space 
that  will  be  devoted  to  cabs  in  the  plans  of  the  new  struc- 
ture, and  to  see  the  improved  conveniences  for  the  public 
through  this  medium. 

Near  the  Filbert  Street  side,  on  Broad  Street,  there  will 
be  a  large  porte-coclicre  for  carriages  bringing  passengers 
to  the  station,  while  opening  from  it  there  will  be  a  greatly 
enlarged  baggage- room.  Thus  the  arriving  passengers 
having  baggage  with  them  to  check  will  be  able  to  pur- 
chase their  tickets,  check  their  luggage  and  ascend  by  the 
stairways  or  elevators  to  the  train  floor  without  having  to 
retrace  their  steps  ;  at  the  same  time  they  will  avoid  confu- 
sion by  coming  in  contact  with  the  departing  traveler. 
The  stand  for  cabs  will  be  on  the  Fifteenth  Street  side, 
where  it  will  be  easy  of  access  by  outgoing  passengers, 
and  when  completed  it  will  occupy  about  half  of  the  length 
of  the  building,  making  it  about  twice  the  present  space 
devoted  to  this  service. 

Entering  the  main  floor  from  the  grand  staircase  there 
will  be  presented  an  interior  equipped  with  general  wait- 
ing rooms  of  every  description. 

The  passengers'  reception  or  waiting-room  will  be  ex- 
tended out  to  where  the  line  of  iron  fence  is  to-day,  and 
the  lobby  will  be  50  ft.  wide  instead  of  2,0  ft.  as  it  is  at 
present.  The  grand  stairway  will  open  directly  in  the 
center  of  the  main  waiting-room,  82  ft.  wide  by  136  ft.  in 
length.  Arranged  on  this  floor  will  be  the  dining-room, 
29  ft.  wide  by  HI  ft.  in  length.  This  will  extend  along 
the  Broad  Street  front,  while  adjoining  it  will  be  a  restau- 
rant 32  ft.  wide  by  82  ft.  in  length.  Independent  of  the 
main  waiting-room  there  will  be  a  women's  waiting-room 
56  ft.  by  82  ft.,  and  a  very  large  room  for  men.  There 
will  be  also  Pullman  and  telegraph  offices,  barber  shops, 
retiring  rooms  and  news-stands.  In  its  interior  arrange- 
ment, designs  and  ornamentation  it  will  embody  every- 
thing of  utility,  combined  with  accessories  to  please  the 
eye. 

The  main  entrance  to  the  office  building  will  be  on  the 
Market  Street  facade,  midway  between  Fifteenth  and 
Broad  streets. 

Leading  from  this  dignified  entrance  will  be  the  stair- 
cases and  three  elevators  for  the  exclusive  use  of  the  busi- 
ness public  and  the  officers. 

There  will  be  another  entrance  to  the  office  building 
proper  at  the  corner  of  Fifteenth  and  Filbert  streets  for 
the  use  of  the  army  of  clerks  and  employes. 

Definite  plans  for  the  interior  divisions  of  the  upper 
floors  have  not  as  yet  been  outlined,  but  it  is  estimated 
there  will  be  about  200  various  offices  so  as  to  accommo 
date  all  the  officials  and  clerks  who  are  now  in  the  gen- 
eral offices  on  Fourth  Street.  In  completing  the  plans  an 
ample  margin  has  been  left  in  office  room  for  the  enor- 
mous yearly  increase  of  officials  and  employes.  To  this 
end  the  new  part  of  the  building  will  be  10  stories  high, 
or  eight  stories  above  the  main  waiting-room  on  the  sec- 
ond floor. 

The  kitchens  will  be  on  the  floor  over  the  station  dining- 
rooms  and  luncheon  tables,  and  will  be  replete  with  every 
modern  convenience.  All  the  heats  and  odors  are  to  be 
carried  off  by  a  system  of  ventilation.  An  entrance  and 
elevator  at  Fifteenth  and  Filbert  streets  have  been  de- 
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signed  for  servants,  and  all  necessary  supplies  for  the  din- 
inK-rooms  and  kitchens  will  find  their  entrance  and  exit 
there. 

The  design  of  this  immense  building,  as  a  whole,  is  also 
susceptible,  should  the  requirements  of  the  road  demand 
an  increased  space,  of  being  extended  over  the  present  sta- 
tion to  a  lo-story  structure  corresponding  with  the  new 
station  as  it  will  appear  when  erected,  thus  doubling  the 
capacity  of  the  work  now  in  contemplation  and  still  pre- 
serving a  harmonious  architectural  effect. 

This  great  iron  and  glass  portal  to  Philadelphia  will  be 
the  largest  railroad  train-shed  in  the  world,  not  excepting 
anything  of  like  construction  in  this  country,  or  the  Mid- 
land, the  St.  Pancras,  or  the  London,  Chatham  and  Dover 


New  York  and  Jersey  City  ii  taken  as  a  precedent,  for 
there,  during  the  entire  construction  of  the  great  shed, 
adjoining  buildings  and  miles  of  new  roadbed,  not  so 
much  as  a  single  wheel  was  clogged  nor  a  detention 
caused  in  travel. 


COLUMBIAN  EXPOSITION  NOTES. 


An  application  has  been  made  by  E.  L.  Corthell,  Chair- 
man of  tlie  Executive  Committee  of  Associated  I'.ngineer- 
ing  Societies,  Chicago,  for  1,200  sq.  ft.  of  space  in  the 
Transportation  Building.  The  space  is  to  be  used  by  the 
staff  of  the  Associated  Engineering  Societies  of  the  United 
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stations  in  London.  It  will  cover  an  area  707  ft.  long, 
307  ft.  wide,  and  140  ft.  in  height  from  the  platform  to  the 
ridge  of  the  central  ventilator.  The  main  arches  will  have 
a  clear  span  of  294  ft.  at  track  level,  and  a  clear  height  at 
the  center  of  104^  ft.  above  the  top  of  the  rail.  The  entire 
structure,  with  its  6,000,000  lbs.  of  iron,  will  present  the 
appearance  of  a  gigantic  sun-parlor,  for  its  extensive  roof 
is  to  be  largely  composed  of  heavy  translucent  glass  in 
iron  frames.  The  glass  in  the  roof  alone  will  cover  an 
area  of  if  acres.  The  arches  span  an  extreme  width 
which  measures  307  ft.  without  any  intervening  obstruc- 
tions or  supports,  leaving  the  space  clear  for  16  tracks 
and  the  necessary  platforms. 

The  exteriors  of  the  train  hall,  both  on  Market  and  Fil- 
bert streets,  have  been  designed  to  accord  perfectly  with 
the  style  of  architecture  used  in  the  station  building,  thus 
obviating  the  usual  abrupt  incongruity  so  often  seen  be- 
tween station  buildings  and  the  train  halls,  thus  making 
the  entire  exterior  one  consistent  design. 

The  height  of  the  roof,  the  extensive  surface  of  glass 
used  in  the  covering,  will  render  the  shed  very  light,  while 
excellent  ventilation,  also  attributable  to  its  altitude,  will 
serve  to  keep  the  air  free  of  smoke. 

One  of  the  most  interesting  problems  connected  with 
the  new  station  will  be  its  construction  without  interfering 
with  the  volume  of  shipping  and  travel  to  and  from  Broad 
Street  Station.  It  seems  perfectly  safe  in  prophesying  that 
not  a  detention  will  occur,  however,  when  the  work  in 


States  and  Canada  for  the  purpose  of  aiding  engineers 
from  all  over  the  country  in  examining  the  engineering 
exhibit  and  also  the  general  exhibit  of  the  Exposition. 
Large  photographs  of  bridges  are  promised  to  the  Depart- 
ment of  Transportation  exhibits  by  the  King  Bridge  Com- 
pany, of  Cleveland,  and  the  Union  Bridge  Company,  of 
New  York,  for  the  display  of  which  wall  space  has  been 
asked.  Joaquin  Filippe  Nery  Delgado,  President  of  the 
Society  of  Portuguese  Civil  Engineers,  at  Lisbon,  applies 
for  96  sq.  ft.  of  space  for  books,  albums  of  photographs 
and  albums  of  drawings  and  engravings.  The  State  of 
New  York,  through  Edward  Hannan,  of  Albany,  Superin- 
tendent of  Public  Works,  wants  5,000  sq.  ft.  of  space  in 
the  marine  division  of  transportation  exhibits.  It  is  pro- 
posed to  exhibit  the  State  canal  system  of  New  York  and 
photographs,  maps,  plans,  models  and  drawings  of  canals, 
structures,  elevators,  boats,  feeders  and  towing  systems 
upon  navigable  waters  connected  therewith.  The  Edge- 
moor  Bridge  Works  of  Wilmington,  Del.,  will  include  in 
their  exhibit  metal  sections  of  various  bridges,  viaducts 
and  other  structures,  and  also  large  photographs  of  large 
and  important  bridges  designed  and  erected  by  the  firm. 

The  special  train  bearing  the  10  big  logs  destined  for 
the  flagpoles  for  the  Washington  World's  Fair  Building 
at  Chicago  will  be  run  in  three  sections  of  14  cars  each. 
Each  of  the  logs  equals  the  length  of  seven  flat  cars, 
though  they  are  loaded  in  such  a  manner  that  the  weight  is 
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carried  by  two  of  the  cars.  With  the  exception  of  the  two 
largest,  the  logs  are  placed  two  together  on  the  cars,  but 
it  was  impossible  to  load  the  two  largest  in  that  manner, 
owing  to  their  enormous  weight. 

The  two  end  cars  of  the  sections  will  support  the  load 
on  a  raised  block  working  on  a  pivot.  The  other  cars 
will  be  empty,  and  the  logs  will  extend  over  them  above 
the  car-floors.  This  arrangement  is  necessary  owing  to 
the  curves  in  the  road.  When  the  train  is  on  a  curve,  the 
first  and  last  cars  of  the  section  will  of  course  not  be  in 
the  same  straight  line,  and  if  the  logs  were  supported  by 
all  the  cars,  it  would  be  impossible  to  round  the  curves 
without  breaking  either  the  logs  or  the  cars.  To  over- 
come this  difficulty  the  movable  blocks  on  the  two  end 
cars  are  brought  into  play,  and  while  the  empty  cars  curve 
around  a  bend  in  the  track  the  pivots  are  also  turned, 
permitting  the  logs  to  always  retain  the  same  relative 
position  with  respect  to  each  other.  On  sharp  curves  the 
middle  of  the  load  will  be  entirely  clear  of  the  cars  at  the 
center  of  the  section,  and  will  lie  parallel  to  a  tangent 
drawn  at  the  outer  edge  of  the  curve.  When  the  curve  is 
passed  the  pivots  again  throw  the  logs  back  to  their  orig- 
inal position. — Spokane  Journal, 


THE  UNITED  STATES  NAVY. 


The  progress  of  the  work  on  the  armored  cruisers 
Maine,  at  the  New  York  Navy  Yard,  and  on  the  New 
York,  at  the  Cramp  yards,  in  Philadelphia,  is  still  delayed 
by  the  slow  delivery  of  the  armor  plates.  The  dates  at 
which  these  ships  will  be  ready  for  service  are  still  uncer- 
tain. 

The  other  new  ships  under  construction  are  advancing 
well,  with  the  exception  of  the    Cincinnati,  at  the   New 
York  Yard.     The  damage  done  to  the  engines  by  the  re- 
cent fire  in  the  machine  shop  will 
take  some  time  to  repair,  and  the 
launch  of  the  ship  has  been  post- 
poned for  the  present.     Several  of 
the  other  new  ships,  however,  will 
soon  be  ready  for  service. 

The  torpedo-boat  No.  2,  which 
is  under  construction  by  the  Iowa 
Iron  Works  at  Dubuque,  la.,  will 
soon  be  ready  for  launching. 

LAUNCH   OF  THE   "OLYMPIA." 

The  next  ship  to  be  launched 
is  cruiser  No.  6,  which  a  recent 
order  from  the  Navy  Department 
has  named  Olympia,  after  the 
capital  city  of  Washington.  The 
accompanying  sketch  is  from  the 
plans  of  this  ship  published  in  the 
report  of  the  Bureau  of  Construc- 
tion. 

The  Olympia  is  a  twin-screw,  protected  cruiser,  of  the 
following  dimensions  :  Length  on  load  water-line,  340  ft.  ; 
extreme  breadth  53  ft.  ;  mean  draft,  21  ft.  6  in.  ;  displace- 
ment at  normal  draft,  5,500  tons. 

This  ship  has  a  protective  deck  4|  in.  thick  on  the  slopes 
and  2  in.  on  the  flat  over  the  machinery  space  ;  3  in.  on 
the  slopes  and  2  in.  on  the  Hat  forward  and  abaft  of  it. 

A  belt  of  water-excluding  material  33  in.  thick,  in-coffer- 
dams  extending  4  ft.  aliove  and  4  ft.  5  in.  below  the  load 
water-line,  extends  the  whole  length  of  the  vessel.  Coal 
protection  is  afforded  the  machinery  by  the  location  of  the 
bunkers  along  the  side  below  the  protective  deck,  and 
above  that  deck  for  the  length  of  the  engine  and  boiler 
space.  The  armored  ammunition  tubes  are  3  in.  thick, 
and  the  conning-tower  5  in.  The  hull  plating  is  increased 
in  thickness  in  the  wake  of  all  machine  guns. 

The  main  battery  will  consist  of  four  8-in.  breech-load- 
ing rifles  in  Ijarbette  turrets  4  in.  thick,  and  ten  5-in. 
rapid-tire  guns  protected  by  4-in.  segmental  shields.  The 
secondary  battery  will  consist  of  fourteen  6-pounders,  six 
i-pounders  and  four  Galling  guns.  In  each  of  the  lower 
military  tops  will  be  mounted  a  37-mm.  Maxim  gun  and  a 
i-pounder  Hotchkiss  gun.  The  torpedo  outfit  will  consist 
of  six  'nunching  tubes  for  automobile  torpedoes,  one  fixed 


at  the  stem,  one  at  the  stern,  and  two  trafning  tubes  on 
each  broadside. 

There  are  two  vertical,  direct-acting  triple-expansion 
engines,  one  to  each  screw.  The  cylinders  are  42  in.,  59 
in.  and  92  in.  in  diameter  and  42-in.  stroke. 

Steam  will  be  furnished  by  six  boilers,  two  single-ended, 
each  15  ft.  3  in.  in  diameter  and  10  ft.  ii^  in.  long,  with 
four  corrugated  tubular  furnaces  ;  the  other  four  double- 
ended,  15  ft.  3  in.  in  diameter  and  21  ft.  3  in.  long,  with 
light  furnaces.     They  carry  160  lbs.  working  pressure. 

Working  at  full  power  and  at  aliout  128  revolutions  per 
minute,  the  engines  are  expected  to  develop  13,500  H.P. 
and  to  give  the  ship  a  speed  of  20J  knots  an  hour. 

The  full  coal  capacity  will  be  1,300  tons.  At  maximum 
speed  this  supply  will  give  a  steaming  radius  of  2,192 
knots.  At  a  speed  of  10  knots  it  will  give  a  cruising  en- 
durance of  13,000  knots,  or  about  54  days'  steaming. 


A  LAKE-BUILT  OCEAN  TUG. 


The  first  large  tug  built  at  a  lake  ship-yard  for  ocean 
towing  purposes  was  recently  launched  at  the  yard  of 
F.  W.  Wheeler  &  Company,  in  West  Bay  City,  Mich.  The 
accompanying  engravings  are  from  photographs,  and  rep- 
resent the  tug  upon  the  ways  ready  for  launching  ;  the 
launch,  and  the  vessel  in  the  water  after  launching.  It 
will  be  noticed  that  the  ways  are  parallel  to  the  water  and 
that  the  tug  was  launched  broadside.  This  method  is 
somewhat  risky  in  appearance,  but  has  been  successfully 
carried  out  at  Bay  City  and  elsewhere  with  a  number  of 
vessels. 

This  tug,  which  is  named  the  /f.  G.  Wilmot,  after  her 
owner,  and  is  intended  for  service  at  New  Orleans,  is  of 
steel  and  of  the  following  dimensions  :    Length  of  keel. 
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99  ft.;  length  over  all,  no  ft.  6  in.;  beam,  molded,  23  ft.; 
extreme  draft,  11  ft.  The  propeller  is  of  the  Trout  pat- 
tern, and  is  9  ft.  3  in.  in  diameter  and  12  ft.  pitch.  It  is 
driven  by  a  triple-expansion  engine  with  cylinders  16  in., 
24  in.,  and  40  in.  diameter  by  28  in.  stroke.  The  engine 
is  provided  with  steam  reversing  gear,  this  gear  being 
controlled  by  a  differential  motion.  The  valves  are  bal- 
anced, the  high-pressure  cylinders  being  controlled  by 
a  piston-valve,  the  intermediate  and  low-pressure  by 
ordinary  double-ported  slide-valves  driven  by  a  link-mo- 
tion of  the  double  side-bar  type.  The  engine  has  a 
Wheeler  patent  condenser  with  combined  air  and  circu- 
lating pump.  The  boiler  is  of  the  cylindrical  type,  12  ft. 
6  in.  in  diameter  and  12  ft.  8  in.  long.  There  are  three 
furnaces  40  in.  in  diameter  and  S  ft.  long,  and  218  tubes 
3}  in.  in  diameter  and  8  ft.  6  in.  long.  The  grate  area  is 
63  sq.  ft.,  and  the  heating  surface  2,100  sq.  ft.  There  is 
also  a  horizontal  return-tube  donkey  boiler  and  feed-pump 
of  ample  size  and  a  "  metropolitan"  double-tube  injector. 
A  filter  for  extracting  grease  from  the  feed-water  is  also 
fitted.  An  important  feature  in  the  equipment  of  the  fire- 
room  is  a  feed-water  heater  having  69  brass  tubes  i^  in. 
in  diameter  and  8  ft.  long,  through  which  all  the  exhaust 
steam  from  the  pumps  passes,  heating  the  water  surround- 
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ing  the  tubes.  There  is  a  large  fire 
pump,  a  6-in.  bilge  suction,  and  the 
tug  is  provided  with  hose  for  wreck- 
ing purposes. 

She  is  fitted  with  Elwes'  steam 
steering  gear,  which  has  given  great 
satisfaction  in  service,  being  simple 
in  its  construction  and  operated  by 
a  single  lever  in  the  pilot-house.  She 
has  a  complete  electrical  outfit,  in- 
cluding search-light. 

The  trial  trip  took  place  on  Sag- 
inaw Bay,  October  II,  and  was  very 
successful,  the  party  present  on  board 
being  highly  pleased  with  her  per- 
formance. A  speed  of  16  miles  an 
hour  was  made,  with  the  engines  not 
working  up  to  their  maximum.  A 
number  of  good  cards  were  taken 
from  the  engine,  which  developed  700 
H.-P.  with  160  lbs.  steam,  the  pro- 
peller making  125  revolutions.  The 
air-pump  maintained  a  vacuum  of  26 
in.  while  the  engines  were  running 
full  speed. 


This  lug  is  on  her  way  to  New 
Orleans  by  way  of  New  York,  and 
will  shortly  be  in  service. 


Foreign  Naval  Notes. 


O.N  July  7  last  there  was  launched  at 
Yokosuka,  Japan,  the  second-class  crui- 
ser Aiilsus/iima.  The  dimensions  of 
the  vessel,  which  is  built  of  steel,  are: 
Length,  300  ft.  ;  breadth,  43  (t.  i  in.  ; 
draft,  iSi  ft.  ;  and  displacement,  3,150 
tons.  Motive  power  will  be  supplied  by 
triple-expansion  horizontal  engines  of 
8.400  H.P.,  by  which  a  speed  of  nj  knots 
is  expected  to  be  atlained.  The  Akil- 
sushima,  which  was  begun  in  March, 
iSqi,  is  the  thirteenth  vessel  constructed 
at  Kokosuka,  besides  a  number  of  small 
torpedo-boats. 


At  the  Columbus  naval  parade  at 
Genoa,  in  September,  a  large  number  of 
war-ships  of  different  nations  were  pres- 
ent. The  United  Stales  was  represented 
by  the  Newark  and  the  Bennington.     In 


writing  of  this  naval  parade  a  distin- 
guished French  authority  comments  on 
the  light  protection  given  to  the  guns  on 
many  of  the  cruisers.  As  to  the  armored 
ships,  he  comments  on  the  fact  that  their 
protection  in  most  cases  is  hardly  sutii- 
cient  to  meet  the  attack  of  ships  armed 
in  the  latest  fashion  with  rapid-fire  guns 
of  considerable  caliber  and  firing  shells 
with  high  explosives.  The  heavily  ar- 
mored vessels,  like  the  English  Sans- 
parfil  and  the  Italian  Dtiilio,  are  compar- 
atively slow  and  hard  to  manage  in  a 
seaway,  while  the  no-ton  guns  of  the 
Sanspareil  would  be  almost  useless  ex- 
cept in  calm  weather.  In  other  words, 
the  limit  of  weight  of  armor  which  a  ship 
can  carry  has  been  about  reached  in 
these  great  battle-ships,  and  it  is  still  an 
open  question  whether  they  can  stand  in 
tight  against  a  fleet  of  smaller  but  more 
active  cruisers.  Speed  and  ability  to 
maneuver  may,  after  all,  be  the  deciding 
points  in  a  naval  light,  and  the  heavy 
battle-ship  may  be  a  useless  encum- 
brance to  her  consorts.  This  seems  to 
be  the  general  tendency  of  naval  opinion 
abroad. 
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The  accompanying  illustration,  from  I.e  YachI,  shows  the 
third-class  cruiser  l.ahnde,  of  the  French  Navy.  This  vessel 
Is  a  twin-screw  steel  cruiser,  built  to  attain  a  speed  of  ly  knots 


THIRD-CLASS  CRUISER  "  LALANDE,"    FRENCH  NAVY 


with  forced  draft.  She  has  the  high  freeboard,  narrow  deck 
and  long  ram  bow  which  characterize  the  French  cruisers  of 
her  class. 

The  I.alande  is  311.6  ft.  long,  29.5  ft.  beam,  17  ft.  mean  draft 
and  1,877  tons  displacement.  Her  engines  work  up  to  6,000 
H.P.  She  carries  four  S-S-in.  breech-loading  rifles  ;  three 
rapid-fire  guns  ;  four  revolving  cannon,  and  five  torpedo  tubes. 
She  has  no  armor  except  a  protective  deck  covering  the  ma- 
chinery and  magazines. 


The  sea-going  torpedo-boat  Dra«on,  recently  completed  in 
the  Normand  yards   at   Havre,  for  the   French  Navy,  on  her 
trial  trip  maintained  for  five 
hours  an  average  speed  of 

18.2  knots   an  hour.      With     ^ 

forced  draft  and  engines 
working  to  their  highest 
point  she  kept  up  for  one 
hour  the  remarkable  speed 
of  25.03  knots.  The  con- 
sumption of  coal  at  18.2 
knots  was  1,534  lbs.  per 
hour  ;  it  reached  3,967  lbs. 
per  hour  at  the  highest 
speed,  with  forced  draft. 


machine   guns  and    two   torpedo-tubes.     Her   engines   are  of 
the  triple-expansion    type,    and    can  work    up    to   1,200  H.P. 
with  forced  draft.     The   contract  speed  of  this  ship   is    mJ^ 
knots  at  full  power. 


f'  The  Elswick  yards  have  also  nearly  com- 
pleted two  ships  for  the  Argentine  Navy.  The 
tirst  is  the  torpedo  cruiser  Aurora,  which  is 
204  ft.  long,  20  ft.  beam,  13.6  ft.  draft,  and 
500  tons  displacement.  Her  engines  can  work 
up  to  2,300  H.P.,  and  her  maximum  speed  is 
iS  knots. 

The  second  is  a  cruiser  named  the  9  Julio, 
and  is  to  be  a  very  fast  boat.  Her  engines  are 
designed  to  develop  14,500  H.P.,  and  she  is  ex- 
pected to  make  22' j'  knots  an  hour  in  smooth 
water.  This  ship  is  350  ft.  long.  44  ft.  beam, 
26  ft.  mean  draft  and  2,560  tons  displacement. 

THE   HIGHEST   INITIAL   VELOCITY. 

In  the  latest  number  of  Mittheilungin  aus 
dtvi  Gtbicte  des  Seewesens  an  account  is  given  of 
some  extraordinary  results  obtained  in  experi- 
mental firing  with  a  Canet  rapid-fire  gun  of  57 
mm.  (2  24  in.)  caliber.  The  remarkable  point 
about  these  tests  is  that  in  them  the  highest 
initial  velocity  on  record  was  obtained.  These 
tests  were  made  in  May  and  June  last,  but  the 
results,  we  believe,  have  not  been  made  public 
until  the  present  time. 

If  all  the  conditions  of  the  trial  are  considered, 
it  will  be  seen  that  the  extraordinary  result  ob- 
tained was  not  due  to  the  weight  or  form  of  the  projectile. 
The  shot  used  with  the  57-mm.  Canet  gun  weighed  2.7  and 
3.0  kg.,  which  does  not  differ  materially  from  those  used  with 
other  rapid-fire  guns  of  the  same  caliber.  Thus  the  projectile 
of  the  57-mm.  Giuson  gun  weighs  2.72  kg.  ;  of  the  Hotchkiss, 
2.725  kg.  ;  of  the  Krupp,  2.75  kg.,  and  of  the  Maxim,  2.72  kg. 
The  reason  for  the  very  high  initial  velocity  is  found  in  the 
great  length  of  the  bore  of  the  Canet  gun,  and  in  the  use  of  a 
very  slow-burning  powder.  While  the  57-mm.  Gtiison,  Krupp, 
Maxim  and  Hotchkiss  rapid-fire  guns  have  bores  of  the  lengths 
of  20,  30,  42  and  44  calibers  respectively,  the  Canet  has  a 
length  of  bore  of  So  calibers. 

The  results  obtained  are   given   in  the  following  table,  in 


-v:^t 


^^ 


The  firm  of  Sir  W.  G. 
Armstrong  &  Company,  at 
Elswick,  England,  has  near- 
ly completed  two  cruisers 
for  the  Brazilian  Navy.  The 
first,  the  Kt-publUa,  is  206 
ft.  long,  35  It.  beam,  12.8 
ft.  mean  draft  and  1.300  tons 
displacement.  She  has  twin 
screws  and  triple-expansion 
engines  which  can  work  up 
to  3  300  H.P.  with  forced 
dratt,  giving  a  speed  of  17 
knots.  She  carries  six  4. 7-in. 
cannon,  four  6-pdr.  rapid- 
fire  guns,  six  machine  guns 
and  four  torpedo-tubes. 

The  second  ship,  which 
hai   been  named  Tridenlts, 

is  a  twin-screw,,  cruiser  173  ft.  long,  30  ft.  beam,  10.7  ft. 
mean  draft  and  ,Soo  tons  displacement.  Her  armament  will 
consist  of  four  4. 7-in.  guns.three  6-pdr.  rapid-fire  guns,  four 


CRUISER  "TRIDENTES,"   FOR  THE   BRAZILIAN  NAVY. 


which  the  original  metrical  figures  have  been  reduced 
and  pounds.  The  powders  used  were  varieties  of  the 
naval  powders  : 


to  feet 
French 
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No.  of 

Weight  of 

Kind  of 

Weight  of 

Initial 

Gas  Pressure.  * 

Shot. 

Projectile. 

Powder. 

Charge. 

\elocity. 

Lbs. 

Lbs. 

Feet. 

Lbs.  per  sq.  in. 

1 

5-95 

BN,  I  Los. 

1.763 

2,125 

14,023 

2 

5-95 

n         it 

2.424 

2,594 

24.244 

3 

5-95 

"         " 

2.64s 

2,Soi 

26,944 

4 

5-95 

"         " 

3.086 

3,109 

37,082 

5 

5-95 

"         " 

3.196 

3,218 

43,667 

6 

5-97 

BN,  2  Los. 

2.920 

2,Si8 

27,646 

7 

6.61 

"         t( 

2.920 

2,739 

28,500 

8 

6.61 

11         t( 

3.086 

2,821 

19,162 

9 

S-95 

BNG 

2.204 

2,558 

19,808 

10 

5-95 

2.645 

3,972 

27,881 

11 

5-95 

2.865 

3,142 

31,229 

la 

5-93 

2-975 

3,188 

31,627 

13 

5-95 

2.975 

3<273 

35,002 

14 

6.61 

2.865 

3>i23 

34,548 

IS 

5-9S 

3.0S6 

3.28.3 

35.39!^ 

16 

6.61 

3.086 

3.296 

4=,6o6 

17 

595 

3.086 

3.323 

36,270 

18 

6.61 

3.0S6 

3.214 

37.055 

»9 

6.61 

3,086 

3,263 

37,688 

The  average  of  shots  Nos.  15  and  17  showed,  with  a  charge 
of  3.0S6  lbs.  of  powder  and  a  projectile  of  5.95  lbs.,  an  initial 
velocity  of  3,303  ft.  per  second.  The  average  of  shots  16,  18 
and  19  gives  with  a  charge  of  3.0S6  lbs.  and  a  6.6i-lbs.  pro- 
jectile, an  initial  velocity  of  3,257  ft. 

According  to  previous  experience,  the  point  to  be  feared  was 
that  so  long  a  gun  might  be  so  far  acted  upon  by  the  shot  as  to 
become  slightly  deiiected  ;  but  it  does  not  appear  that  this  result 
followed  the  trials  referred  to. 

The  flight  or  path  of  the  shot  was  so  even  that  the  gunner 
was  able  to  aim  at  and  strike  a  target  19.7  ft.  high,  placed  5,400 
ft.  distant,  even  without  a  special  sight.  Such  a  target  would 
cover  any  ordinary  ship  or  coast  fortification. 


Recent  Patents. 


derlon's  univers.\l-jointed  brace. 

The  accompanying  illustrations  show  a  convenient  little  de- 
vice for  which  patent  No.  481,526  was  recently  issued  to  A.  C. 
Derlon,  of  Paris,  France.  It  is  a  brace  for  toring  holes  in 
corners  and  other  places  where  an  ordinary  brace  cannot  be 
turned  ;  figs,  i,  2  and  3  show  different  modifications.  It  is,  as 
the  drawings  very  plainly  show,  simply  a  frame  carrying  in 
the  upper  part  a  brace  handle,  and  below  a  shank  and  bit,  the 
two  being  connected  by  a  shaft  having  a  universal  joint  at  each 
end,  and  enclosed  in  a  long  bearing.  It  is  so  plainly  shown, 
that  further  description  is  hardly  needed. 

Johnstone's  brick  arch  for  fire-boxes. 

The  annexed  drawing  shows  a  form  of  brick  arch  for  loco- 
motive fire-boxes  covered  by  patent  No.  481,232,  recently 
issued  to  Mr.  F.  W.  Johnstone,  Locomotive  Superintendent  of 
the  Mexican  Central  Railway.  Its  object  is  to  admit  the  appli- 
cation of  the  arch  to  an  ordinary  fire-box,  without  the  use  of 
attachments  to  the  side-sheets.  Fig.  i  is  a  section,  fig.  2  a 
plan,  and  fig.  3  a  detail  of  the  fastening. 

The  invention  consists  in  the  combination,  with  a  locomo- 
tive fire-box,  of  a  transverse  girder  or  support  fixed  below  the 
mud-ring  or  bottom  bar,  a  brick  arch  supported  on  said  girder, 
and  an  auxdiary  ash-pan  located  below  the  fire  box  and  be- 
tween the  girder  and  the  flue-sheet. 

The  device  is  shown  in  the  drawings  as  applied  to  a  Belpaire 
fire-box,  but  it  can  be  used  with  any  of  the  ordinary  types  of 
fire-box.  The  fire-box  is  provided  at  bottom  with  a  suitable 
grate  2,  which  extends  for  the  major  portion  of  its  length  and 
with  an  ordinary  ash-pan  3  below  the  grate.  A  girder  or  sup- 
port 4,  which  is  preferably  of  cast  iron,  extends  across  the 
bottom  of  the  fire-box  in  front  of  the  ash-pan  3 — that  is  to  say, 
at  or  near  its  end  which  is  adjacent  to  the  flue-sheet  5— said 
girder  being  secured  at  its  ends  either  to  the  side  members  of 
the  mud-ring  or  bottom  bar  6  of  the  fire-box,  as  shown  in 
fig.  3,  or  to  the  engine-frames  when  the  fire-box  is  so  located 
relatively  thereto  as  to  make  such  attachment  convenient  or 


desirable — for  example,  entirely  above  the  frames,  as  is  fre- 
quently the  case  in  recent  and  present  practice.  The  girder 
4  forms  the  rear  wall  of  a  supplemental  ash-pan  7,  which  ex- 
tends below  the  forward  portion  of  the  fire-box  to  or  near  the 
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plane  of  the  flue-shett  5,  and  is  provided  at  its  sides  with  tight 
doors  or  dampers  8.  An  arch  or  bridge-wall  9,  formed  of  a 
series  of  fire-brick  sections,  and  having,  preferably,  a  rear- 
wardly  inclined  upper  portion,  rests   upon   and   is  supported 
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wholly  by  the  girder  4,  which  may  be,  as  shown,  provided 
with  lateral  flanges  on  its  upper  surface  to  abut  against  and 
hold  in  position  the  lower  sections  of  the  arch  9.  The  space 
10  between  the  arch  and  the  flue-sheet  is  open  at  bottom  to  the 
supplemental  ash-pan  7,  and  serves  the  purpose  of  a  combus- 
tion-chamber in  which  the  combustion  of  the  gaseous  products 
of  the  ignited  fuel  on  the  grate  is  perfected  before  passing  into 
and  through  the  tubes  11. 
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It  will  be  seen  that  the  construction  described  obviates  the 
necessity  of  perforating  the  lire-box  sheets  for  the  attachment 
of  the  supporting  devices  ordinarily  heretofore  employed,  and 
that  the  brick  arch  may  be  readily  put  in  place  and  removed  or 
repaired,  as  rcquireil.  The  supplemental  ash  pan  7  being 
practically  air  tight,  such  cinders  as  may  be  carried  over  the 
top  of  the  arch  by  the  action  of   the  exhaust  fall  into  a  space  in 


them  to  inconveniences.  The  conductor's  position  is  in  the 
vestibule,  and  enables  him  lo  oversee  all  the  passengers  and  to 
rapidly  collect  the  fares,  while  a  special  cab  is  provided  for  the 
driver  at  an  elevation  and  apart  from  the  passengers,  so  that  he 
is  in  the  best  position  to  control  his  car. 

A  special  feature  of  this  invention  relates  to  the  provision  of 
stairways  leading  to  the  roof  seats.     These  stairways  in  the 
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which  they  are  undisturbed  by  any  upward  draft,  and  remain 
quiescent  in  the  supplemental  ash-pan,  from  which  they  mav 
be  removed  at  proper  intervals  through  the  openings  controlled 
by  the  side  doors  or  dampers  8, 

PULLMAN'S   STREET   CAR. 

In  figs.  I,  2  and  3,  given  herewith,  there  is  shown  an  im- 
proved form  of  street  car,  for  which  Patent  No.  471,761  has 
been  issued  to  Charles  Pullman,  of  Chicago,  111.  Fig.  i  is  a 
side  view  of  a  car  ;  fig.  2,  a  cross-section  ;  fig.  3,  a  plan,  with 
part  of  the  roof  broken  away  to  show  the  arrangement  of  seats 
in  the  body  of  the  car.  The  plan  and  arrangement  are  very 
well  shown  in  the  drawings.  The  object  is  to  do  away  with 
some  objectionable  features  in  the  usual  construction  of  street 
railroad  cars  by  dispensing  with  the  end  platforms  and  dividing 
the  car  transversely  below  the  deck-line  into  two  compartments, 
each  occupying  one  end  of  the  car  and  communicating  with 
each  other  by  a  central  vestibule  provided  with  side  entrances, 
through  which  the  passengers  enter  and  leave  the  car  near  its 
middle  instead  of  at  its  ends,  as  in  the  previous  construction. 
This  vestibule  is  covered  partially  or  wholly,  according  as  the 
car  is  double  or  single  decked,  and  its  tloor  is  formed  by  the 
car  floor.  Its  sides  may  be  partically  closed  by  central  panels, 
and  it  is  best  to  provide  sliding  doors  on  both  sides  of  the  car 
and  on  each  side  of  the  panels  and  steps  leading  from  each  of 
the  doors.  The  vestibule  may  be  separated  from  the  end  com- 
partments by  transverse  partitions  having  sliding  doors.  The 
car  is  thus  practically  divided  into  several  compartments — a 
central  vestibule  partially  or  wholly  'nclosed  and  provided 
usually  with  seats  and  adapted  for  smoking-room,  a  seating 
compartment  at  each  end  of  the  car  opening  off  the  vestibule 
and  preferably  separable  therefrom,  and  a  roof  compartment 
with  seats  so  arranged  as  to  utilize  all  the  available  space  with- 
out interfering  with  the  comfort  of  the  passengers  or  subjecting 


preferred  construction  are 
two  in  number,  each  located 
substantially  in  the  plane  of 
the  sides  of  the  car,  and 
each  stairway  being  located 
centrally  of  the  length  of 
the  vestibule  and  having 
common  steps  at  the  bot- 
tom and  branching  toward 
their  tops  into  two  flights, 
which  flights  land  the  pas- 
sengers facing  toward  the 
ends  of  the  car  and  at  four 
points  upon  the  roof,  so 
that  four  passengers  may 
enter  or  leave  the  stairways 
at  the  same  time.  There 
are  thus  provided  two  sep- 
arated or  divided  central 
entrances  upon  each  side  of  the  car,  and  the  car  may  be  thus 
rapidly  filled  or  unloaded  without  confusion  or  delay. 

Where   the   upper  deck  seats  are  not  required,  they  may  be 
omitted,  and  an  ordinary  roof  used,  with  only  the  driver's  cab 
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projecting  above  it,  as  shown  on  a  smale  scale  in  fig.  5.     This 
plan  of  car  is  especially  adapted  for  electric  and  cable  lines. 


Some  Compound  Locomotive  Patents. 


We  give  below  two  new  patents  recently  issued  for  improve- 
ments in  compound  locomotives,  or  for  new  devices  intended 
to  increase  the  efficiency  of  that  type  of  engine. 

prince's  compound  locomotive. 

This  invention,  for  which  patent  No.  480,781  has  been  issued 
to  Samuel  F.  Prince,  Jr.,  Superintendent  of  Motive  Power  of 
the  Long  Island  Railroad,  is  shown  in  figs,  i,  2,  3  and  4. 
Fig.  I  is  a  side  elevation  showing  the  cylinders  in  section  on 
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line  X  X,  fig.  2.  Fig.  2  is  an  end  view  of  the  cylinder-casting. 
Fig.  3  is  a  sectional  view  taken  on  line  x  i  v,  fig.  2.  Fig.  4  is 
a  separate  view  of  the  cylindrical  frame-section. 

The  high-pressure  cylinder  £>"-  and  low-pressure  cylinder  £>' 
are  represented  as  cast  in  one  piece  Z),  in  whic^  is  also  formed 
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an  intermediate  cylindrical  steam-chest  D^.  In  this  chest  is 
located  a  valve  A',  by  means  of  which  the  steam  distribution  is 
effected,  so  as  to  cause  the  pistons  to  move  in  opposite  direc- 
tions. 

The  rear  cylinder-heads  d  and  tf  are  formed  with  long  stuffing 
boxes  or  guides  «'  and  d"',  within  which  move  the  projecting 
hollow  trunlcs  i?  and /of  the  pistons  E  and  F ior  the  high  and 
low  pressure  cylinders,  respectively.  Within  these  hollow 
trunks  at  /  and  /'  are  pivoted  the  front  ends  of  piston-rods 
L  and  L',  the  rear  ends  of  which  are  connected  directly  at 
c''  and  c^  to  the  opposite  arms  c  and  c'  of  a  rocking  arm  C, 
which  is  journaled  in  the  frame  £  of  the  engine.  A  connect- 
ing-rod .1/,  which  is  represented  as  pivoted  at  c'  to  the  same 
pin  which  connects  the  piston-rod  Z'  to  the  rocking  arm,  is 
connected.to  the  crank-pin  a,  through  the  medium  of  which  the 
main  axle  A  is  rotated.  The  upper  and  lower  members  B  b  oi 
the  frame,  which  extend  forward  from  the  pedestal  B' ,  stop 
somewhat  short  o(  the  cylinder-casting  D,  which  is  secured 
thereto  by  means  of  separate  sections  //and  //'  of  ihe  frame, 
the  front  ends  of  which  are  not  shown.  These  sections  are  of 
cylindrical  form  for  a  whole  or  a  portion  of  the  part  which 
engages  the  cylinder-casting  and  are  adapted  at  the  ends  //  /i' 
to  be  secured  to  the  frame  B  b,  either  by  squaring  the  ends,  as 
shown,  to  a  cross-section,  which  is  within  the  cross-section  of 
the  cylindrical  portion,  so  that  said  sections  of  frame  may  be 
entered  or  withdrawn  from  cylindrical  openings  g  and  g , 
formed  in  the  cylinder-casting  Z>,  or  by  a  socket  or  other  suit- 
able connection,  the  cylindrical  sections  being  firmly  fitted  in 
the  openings  g  and  g  in  the  cylinder-casting,  so  as  to  effec- 
tually prevent  any  movement  on  the  frame-sections  other  than 
longitudinally  without  bolting  the  casting  thereto,  such  longi- 
tudinal movement  being  prevented  by  end  keys,  as  usual.  By 
employing  this  means  of  attaching  the  cylinder  to  the  frame, 
the  inventor  claims  that  he  has  secured  economy  in  construc- 
tion and  avoided  the  use  of  bolts  passing  through  the  cylinder- 
casting  and  frame. 

Reagan's  compound  locomotive. 

This  somewhat  peculiar  construction  is  covered  by  patent 
No.  481,149,  issued  to  H.  C.  Reagan,  Jr.,  of  Philadelphia.  It 
is  shown  in  fig.  5,  a  section  of  the  cylinder  ;  fig.  6,  a  detail  : 
and  fig.  7,  a  section  of  the  steam-chest  and  valve  of  a  different 
form  from  that  in  fig.  5. 

Each  cylinder  A  is  provided  with  a  piston  B,  which  has  on 
each  side  a  cylindrical  shell  B' ,  somewhat  longer  than  the 
cylinder  and  less  in  diameter.  These  shells  slide  steam-tight 
in  annular  wells  a,  cored  or  otherwise  formed  in  annular  pro- 
jections A' ,  cast  integral  with  or  attached  to  the  cylinder-heads. 
A  packing-ring  b  is  sprung  into  a  groove  near  the  outer  end  of 
each  shell.  The  interior  of  the  cylinder  is  thus  divided  into 
two  concentric  chambers  x  and  y.  The  outer  or  annular 
chamber  x  is  used  as  a  high-pressure  cylinder  and  the  inner 
chamber/ as  a  low-pressure  cylinder,  conducting  the  exhaust- 


steam  from  X  into_j',  as  hereinafter  explained.  To  prevent  too 
great  transmission  of  heat  from  the  chamber  jr  to  chamber/, 
the  shells  may  be  cast  hollow  and  filled  with  asbestos  b'',  in 
which  case  the  shells  are  made  separate  from  the  piston  and 
bolted  thereto. 

The  valve-seat  has  two  sets  of  admission-ports  1324  and  a 
single  exhaust-port  5.  The  ports  i  3  lie  farther  from  the  ex- 
haust-port and  communicate  by  passages  i»  3"  with  the  high- 
pressure  chamber  x.  The  ports  2  4  lie  nearer  the  exhaust-port 
and  communicate  with  the  low-pressure  chamber  y  by  means 
of  the  passages  2"  4",  cored  out  in  the  valve-seat  and  in  ribs  b' , 
which  run  out  around  the  extensions  B'  and  into  the  cylinder- 
heads.  By  conducting  the  high-pressure  exhaust  from  passage 
I"  into  the  opposite  passage  4"  the  desired  compounding  effect 
is  reached.  This  may  be  done  by  any  suitable  valve  or  valves. 
The  main  valve  C  is  arranged  to  open  and  close,  the  high- 
pressure  ports  I  3  being  given  the  proper  lead  and  lap.  It  is 
actuated  by  a  yoke  c,  to  which  is  secured  a  sleeve  c  ,  which 
passes  out  through  a  stuffing-box  at  the  back  end  of  the  steam- 
chest.  An  offset  c^  affords  a  point  of  attachment  for  the  main 
valve-rod  C",  which  is  joined  to  the  rocker-arm  C°  and  is  driven 
by  the  ordinary  link  and  eccentrics.  The  low-pressure  ports 
2  4  and  the  exhaust-port  5  are  never  uncovered  by  this  large 
main  valve  C.  An  auxiliary  valve  D  is  inclosed  within  the 
main  valve  C  and  opens  and  closes  the  ports  2  4,  placing  them 
alternately  in  connection  with  the  interior  of  the  main  valve 
and  with  the  exhaust-port  5.  The  valve  D  is  actuated  by  a 
yoke  d,  attached  to  a  rod  D' ,  which  passes  through  a  sleeve  d' , 
fastened  to  the  valve  C  and  lying  concentrically  within  the 
sleeve  c  .  A  packing-ring  d"  on  the  rod  D'  makes  a  tight  joint 
between  the  rod  and  sleeve.  The  valves  are  free  to  move 
vertically  in  their  yokes  to  allow  for  wear  of  the  valve-seat, 
and  the  sleeve  d'  is  smaller  than  the  sleeve  c' ,  leaving  an  an- 
nular space  to  permit  the  valve  C  to  settle  downward  as  it  wears 
on  its  seat. 

By  the  operation  of  the  main  valve  C  the  live  steam  is  ad- 
mitted alternately  to  the  two  ends  of  the  chamber  x,  and  the 
exhaust  therefrom  flows  into  the  interior  of   the  main  valve. 

The  piston-valves  shown  in  fig.  7  need  no  especial  descrip- 
tion, since  their  construction  and  operation  are  well  under- 
stood. The  pistons  C^  C^  are  joined  by  the  rods  <'  and  con- 
stitute the  main  valve  C.     The  auxiliary  valve  D  is  hollow  to 
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permit  the  rod  t^  10  pass  through  it  and  the  steam  to  get  from 
port  3  to  port  2  and  from  port  i  to  port  4,  as  explained  above. 
A  starting-valve  A' is  placed  in  a  pipe  k,  which  leads  from  the 
boiler,  so  that  live  steam  can  be  admitted  to  both  sides  of  the 
high-pressure  piston  area  and  to  one  side  of  the  low-pressure 
area  simultaneously. 


Manufactures. 


A  Nev7  Automatic  Gauge  Lathe. 


The  cut  given  herewith  shows  one  instance  of  the  advance 
made  in  wood-working  tools  intended  to  save  time  and  labor. 
Heretofore  large  turning  has  been  done  on  the  ordinary  wood 
lathe  by  band,  a  slow  method,  and  the  tool  shown  has  been 
devised  to  meet  a  demand  for  a  lathe  which  will  turn  out  such 
work  automatically  and  with  precision.  This  lathe  is  called  by 
the  makers  No.  5,  and  will  turn  stock  up  to  6  in.  in  diameter 
and  42  in.  long,  a  size  heretofore  considered  impossible  for  an 
automatic  lathe. 

The  bed  is  made  in  one  solid  piece,  of  extra  width,  planed 
perfectly  true,  with  V's  for  the  sliding  rest  to  run  back  and 
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forth  on,  and  a  center  bar  on  which  is  attached  the  form  or 
pattern  for  rouj;hinR  out  the  stock  ready  for  the  back  knife  to 
make  the  finishini;  cut.  The  lop  of  the  bed  is  also  planed  true, 
bringing  the  center*  always  exactly  in  line  with  each  other. 

The  head-stock  is  furnished  with  journal-boxes  of  extra 
length  lined  with  genuine  babbitt  metal,  perfectly  rigid  to  re- 
ceive the  large  spindle,  and  on  this  spindle  is  a  cone  pulley 
with  two  speeds  and  an  extra  speed  to  drive  the  feed,  connect- 
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ing  a  short  countershaft  below,  which  is  part  of  the  machine. 
Suitable  provision  is  made  for  taking  the  thrust  of  the  spindle. 

The  tail-stock  is  made  on  an  improved  plan  and  is  provided 
with  gears  and  screws  so  as  to  apply  the  power  as  near  the 
center  as  it  is  possible  to  get,  brnging  same  exactly  in  line  with 
the  driving  center.  This  tail  center  revolves  in  a  gun-metal 
taper  sleeve  box.  Lost  motion  can  be  taken  up  from  time  to 
time  so  as  to  enable  the  operator  to  run  a  tight  center.  Pro- 
vision is  made  to  withstand  the  thrust  of  this  center.  Both  the 
head  and  tail-stock  are  planed  on  the  bottom  so  as  to  bring 
them  exactly  in  line  with  each  other. 

The  sliding  carriage  is  made  to  move  back  and  forth  along 
the  ways  by  a  screw,  operated  by  a  cone  pulley  and  from  the 
feed-shaft  below.  Provision  is  made  for  opening  and  closing 
the  nut  automatically  for  moving  the  carriage  back  and  forth. 
It  is  also  fitted  up  with  two  adjustable  arms,  one  for  the  rough- 
ing stock  to  fit  the  thimble-plate,  and  the  others  for  roughing 
out  the  molded  part  of  the  stock,  ready  for  the  back  knives  to 
make  their  cut. 

The  back-knife  attachment  is  connected  to  the  bed,  sup- 
ported at  the  top  and  held  perfectly  rigid.  The  bar  which  car- 
ries the  back  knives  is  made  to  slide  up  and  down  in  planed 
ways,  countered  by  weights  and  controlled  by  the  sliding  rest. 
By  this  arrangement,  the  back  knives  are  made  to  act  on  the 
stock  close  to  the  thimble-plate  or  support,  thereby  allowing 
the  back  knives  to  cut  perfectly  smooth  and  free.  The  back 
knives  are  attached  to  the  bar  and  adjust  on  the  frame  and  can 
be  regulated  to  suit  the  different  diameters  to  be  turned. 

There  are  three  changes  of  feed  furnished  with  the  machine 
and  two  speeds  to  the  cone  to  suit  [he  different  diameters  of 
stock  to  be  turned. 

Further  information  can  be  obtained  from  the  Egan  Com- 
pany, No.  H)4-2I4  West  Front  Street,  Cincinnati,  O.,  the 
builders  and  originators  of  this  machine. 


A  New  Screwr  pitch  Gauge. 


The  accompanying  illustration,  which  shows  the  gauge  full 
size,  represents  a  very  handy  gauge  for  measuring  the  pitches 
of  screws.     The  teeth  are  sharp  and  clean  cut,  and   it  is  a  reli- 
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able  gauge  by  which  to  grind  and  test  threading  tools,  at  60°. 
As  will  be  seen,  it  is  especially  convenient  for  measuring  inside 
threads. 


"  The  gauge  shown  is  made  to  measure  24  different  pitches  : 
4.  4*,  5.  5^1  (>.  7.  8,  (),  10,  11,  Hit,  12,  13,  14,  15,  16,  18,  20, 
22,  24,  26,  27,  2S,  and  30.  It  is  called  No.  4  by  the  maker, 
Mr.  L.  S.  .Siarrett,  of  Athol,  Mass.  Its  convenience  will  be 
recognized  by  all  machinists  and  foremen. 


General  Notes. 


The  Akron  Tool  Company,  Akron,  O.,  recently  made  a  large 
shipment  of  the  McNeil  balanced  charging  barrows  for  railroad 
work,  is  now  making  a  large  lot  of  special  pattern  for  the  Unit- 
ed States  Government.  These  barrows  were  recently  adopted, 
after  careful  te.sts,  by  one  of  the  oldest  blast  furnace  companies 
in  Pittsburgh. 

The  Schenectady  Locomotive  Works  recently  completed  for 
the  Chicago  it  Alton  Railroad  six  lo-wheel  passenger  engines 
with  19  X  24-in.  cylinders  and  70-in.  drivers.  The  boilers  are 
built  for  170  lbs.  working  pressure. 

The  Pittsburgh  Locomotive  Works  are  building  15  Mogul 
freight  engines,  with  ig  X  26-in.  cylinders,  for  the  Duluth, 
Mesaba  &  Northern  Railroad.  These  works  recently  complet- 
ed for  the  Pittsburgh  &  Western  a  two-cylinder  compound  en- 
gine of  the  lo  wheel  type,  for  freight  service.  This  engine  has 
cylinders  19  and  29  X  25  in.  and  52-in.  driving-wheels. 

The  Baldwin  Locomotive  Works,  in  Philadelphia,  recently 
built  for  the  Atlantic  Coast  Line  five  locomotives  lor  passenger 
service,  having  68-in.  driving-wheels.  Three  of  them  are  sim- 
ple engines  and  the  other  two  are  four-cylinder  compound  loco- 
motives of  the  Vauclain  type. 

The  Youngstown  Bridge  Company,  Youngstown,  O.,  has 
taken  a  contract  for  a  bridge  over  the  Brazos  River,  near  Sealey, 
Tex.,  on  the  new  extension  of  the  Missouri,  Kansas  &  Texas 
Railroad. 

The  Pacific  Bridge  Company,  of  San  Francisco,  has  con- 
tract for  the  steel  draw  spans  over  theNootsak  River  near  Fern- 
dale,  Wash. 

The  Baldwin  Locomotive  Works,  in  Philadelphia,  are  build- 
ing a  lo-wheel  passenger  engine  of  the  Vauclain  compound 
type  for  the  Delaware,  Lackawanna  &  Western  Railroad.  The 
cylinders  are  I3i  and  23  X  24  in.  This  will  be  the  first  com- 
pound locomotive  on  that  road. 

The  Brooks  Locomotive  Works,  in  Dunkirk,  N.  Y.,  are  at 
work  on  an  additional  order  for  25  freight  engines  for  the  Great 
Northern  Railroad.  They  have  recently  completed-a  four-cyl- 
inder compound  locomotive,  with  the  cylinders  placed  in  tan- 
dem, for  that  road.  This  engine  will  be  tested  on  the  Lake 
Shore  road  before  it  goes  10  the  Great  Noithern. 

The  Atlantic  Coast  Line  is  building  300  freight  cars  at  its 
shops  in  Wilmington,  N.  C.  Of  these  225  will  be  ventilating 
cars  for  market  traffic,  and  will  be  equipped  with  air  brakes 
and  M.  C.  B.  standard  couplers. 

The  Jackson  &  Sharp  Car  Company,  Wilmington,  Del.,  are 
building  six  passenger  cars  for  the  Valley  Railroad,  of  Ohio, 
and  several  passenger  and  baggage  cars  for  the  Atlantic  Coast 
Line. 

The  Madison  Car  Company,  Madison,  III,  is  building  500 
box  cars  for  the  Wabash  Railroad. 

Recent  orders  received  by  the  Michigan-Peninsular  Car 
Company,  Detroit,  Mich.,  include  600  box  cars  for  the  Lake 
Shore  &  Michigan  Southern,  and  1,000  box  and  coal  cars  for 
the  Toledo  &  Ohio  Central  Railroad. 


Steam-Heating  Valve  for  Locomotives. 


The  Consolidated  Car-Heating  Company  has  gotten  up  a 
special  throttle  valve  to  place  on  a  locomotive  for  the  purpose 
of  controlling  the  connection  by  which  steam  is  supplied  to  the 
train.  This  valve  is  made  somewhat  after  the  style  of  the  valve 
furnished  by  the  Westinghouse  Air  Brake  Company  for  the 
purpose  of  controlling  the  admission  of  steam  to  the  air  brake 
pump.  It,  however,  is  made  for  i-in.  pipe  instead  of  }  in.  It 
has  a  connection  for  the  dry  pipe,  and  is  made  very  heavy  and 
substantial. 

This  valve  is  also  so  designed  that  it  can  be  placed  in  a  hori- 
zontal position  at  the  side  of  the  boiler  should  there  be  lack  of 
space  on  top  of  the  boiler  itself.  It  is  so  arranged  that  the  dry- 
pipe  connection  may  be  made  by  the  means  of  a  bushing  and 
entirely  independent  of  the  valve.  This  construction  permits 
the  throttle-valve  to  be  placed  directly  on  the  boiler,  or  at  any 
other  convenient  position  in  the  steam  pipe. 
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This  valve  is  made  of  the  best  material,  and  is  prepared  to 
carry  the  highest  steam  pressures. 

The  Consolidated  Company  has  also  put  upon  the  market  a 
dust  guard  for  the  Sewall  coupler,  which  is  effective  and  sim- 
ple.- It  is  attached  to  the  support  chain  of  the  Sewall  coupler, 
and  when  the  coupler  is  not  in  use  it  holds  the  coupler  up  and 
closes  the  end. 


Svenson's  Dravying  Table. 


The  accompanying  illustrations  show  an  exceedingly  con- 
venient drawing  table  devised  by  Mr.  John  Svenson,  of  Scran- 
ton,  Pa.,  who  has  learned  by  long  experience  what  would  be 
most  likely  to  serve  the  convenience  of  a  draftsman  and  engi- 
neer. 

The  board,  as  will  be  seen  from  the  engravings  is  supported 
by  a  frame  carried  by  pivots  on  the  table  ;  the  weight  of  the 
board  and  frame  is  counterbalanced  by  a  suspended  weight,  so 
that  it  can  be  easily  moved  to  the  required  position.  There 
are  three  of  these  which  can  be  need  ;  the  board  can  be  laid 


Fig.    t. 

Board  horizontal. 


Fig.  2. 

BoarJ  at  an  atigle 
of  Gu°. 


SVENSON'S    DR.WVING    TAI'.LE. 

down  in  a  horizontal  position,  as  shown  in  fig.  i  ;  it  can  be 
raised  to  an  angle  of  60',  where  the  draftsman  prefers  a  sitting 
or  standing  position,  as  is  shown  in  fig.  2  ;  or  it  may  be  set  at 
an  angle  of  45°,  which  is  a  convenient  position  when  writing 
or  lettering  has  to  be  done.  At  either  the  60'  or  45°  angle  the 
board  can  be  raised  or  lowered  over  a  range  of  about  3  ft.  A 
fourth  position  may  be  mentioned,  in  which  the  board  can  be 
raised  so  as  to  clear  the  table  altogether,  permitting  the  latter 
to  be  used  as  an  ordinary  desk. 

The  ruler  shown  is  a  great  addition  lo  the  convenience  of 
the  board.  It  moves  easily,  is  accurate,  and  can  be  adjusted 
quickly.  All  the  parts  of  the  mechanism,  except  the  straight 
edge,  are  out  of  sight,  and  protected  from  accidental  injury. 
It  carries  a  convenient  shelf  for  instruments. 

The  ruler  may  be  lifted  from  the  paper  far  enough  to  pass  it 
over  a  wet  ink  line,  without  disturbing  the  attachment  to  the 
cord.  It  is  balanced  in  all  angular  positions  of  the  board,  re- 
quiring only  a  slight  effort  to  move  it,  and  retaining  its  position 
without  holding. 

Two  styles  are  made  by  Mr.  Svenson,  the  only  difference 
being  that  in  one  case  the  base  is  a  plain  table  with  two  drawers 
for  instruments,  and  in  the  other  it  is  a  complete  writing  desk, 
with  several  drawers  and  a  closet  in  the  base. 

Several  months'  use  of  this  table  in  our  own  office  has  shown 
it  to  be  a  great  improvement  over  the  ordinary  drawing  table 
and  board  in  every  respect. 


Gaskets  for  Boiler  Manholes. 


The  Hartford  Steam  Boiler  Insurance  Company's  paper — the 
Locomotive — says  ;  "  The  choice  of  a  material  for  manhole  gas- 
kets cannot  be  too  carefully  made.  The  material  should  be 
yielding,  elastic,  tough,  and  these  qualities  should  not  bf  very 
much  affected  by  the  temperature  of  steam  at  ordinary  press- 
ures, it  should  be  yielding,  because  this  property  enables  it  to 
adapt  itself  to  any  trifling  inequalities  of  the  seat  or  surface  of 
the  plate,  thereby  insuring  a  tight  joint  w  th  a  minimum  of 
trouble.  It  should  be  elastic,  to  enable  the  gasket  to  accommo- 
date itself  to  slightly  different  sizes  and  shapes  of  manholes  of 
the  same  nominal  size.  It  should  be  tough  and  strong,  as  this 
is  most  important  to  prevent  serious  accident,  and  if  it  is  affect- 
ed hut  slight'.y  by  a  temperature  of,  say,  350'  F.,  a  gasket  may, 
if  care  be  exercised,  be  used  repeatedly,  which  is  quite  an  im- 
portant item  when  there  are  several  boilers  and  the  water  is  so 
bad  as  10  necessitate  frequent  opening  for  cleaning  purposes. 
Such  gaskets  can  be  procured  without  much  trouble  ;  but,  to 
tell  the  truth,  those  lacking  most,  if  not  all,  of  the  above  desir- 
able qualities  are  much  more  readily  obtained.  " 

It  is  claimed  that  the  Canfield  pure  molded  gaskets,  made  in 
Bridgeport,  Conn.,  fill  the  requirements  which  are  well  stated 
above.  This  claim  seems  to  be  supported  by  their  extended  use 
and  the  good  service  they  have  done. 


Lake  Ship-building. 


The  Chicago  Ship  building  Company  at  South  Chicago  has 
taken  the  contract  for  a  new  passenger  steamer  for  the  Lake 
Michigan  &  Lake  Superior  'Transportation  Company.  This 
boat  is  to  run  between  Chifago  and  Lake  Superior  ports.  She 
will  be  of  steel  throughout,  length  over  all,  295  ft.;  keel,  275 
ft.;  beam,  42  ft. ;  depth  to  spar  deck,  24!  ft.;  depth  to  hurricane 
deck,  32  ft.;  double  water-bottom  for  ballast,  3i  ft.  Seven 
water-tight  bulkheads,  one  at  each  end  of  the  ship,  two  in  the 
freighi  hold,  one  at  each  end  of  the  boilers,  and  one  abaft  the 
machinery.  Engines  of  the  triple-expansion  type,  diameter  of 
cylinders  23,  38,  and  bi  by  36  in.  stroke  of  piston,  two  double- 
ended  Scotch  type  boilers  11 J  ft.  by  20  ft.,  and  two  masts.  She 
will  have  accommodations  for  400  passengers,  and  will  be 
lighted  by  electricity  throughout. 

The  Craig  Ship  Yard  at  Toledo,  O.,  recently  launched  Aim 
Arbor  No.  i,  the  first  of  two  ferry  steamers  built  to  carry  cars 
across  Lake  Michigan  from  Frankfort,  Mich.,  to  Kewaunee, 
Wis.,  for  the  Toledo,  Ann  Arbor  &  Northern  Railroad.  The 
distance  is  63  miles,  the  longest  carferry  in  existence.  The 
boat  will  carry  24  loaded  freight  cars  at  a  trip.  This  ferry  will 
have  some  peculiar  difficulties,  against  which  the  construction 
of  the  boat  is  intended  to  guard.  The  accompanying  sketch 
will  give  an  idea  of  her  general  appearance.  'There  are  deep 
water  and  heavy  seas,  and  in  winter  heavy  running  ice  ;  con- 
sequently it  was  necessary  to  make  the  transfer  boat  with  high 
and  strong  bows.  The  cars  are  loaded  at  the  stern  and  the 
bow  is  decked  for  a  distance  of  50  ft.  back  and  rises  25  ft.  above 
the  load-line.  The  vessel  is  267  ft.  long  on  deck,  52  ft.  beam, 
and  18  ft.  molded  depth.  It  is  calculated  to  draw  12  ft.  of 
water,  and  to  have  a  displacement  of  2,550  tons  at  that  draft. 

The  vessel  is  built  of  oak,  with  a  solid  frame  up  to  2  ft.  above 
the  loading  line,  and  will  have  a  belt  of  iron  6  ft.  wide  to  pro- 


TRANSFER   BOAT   "ANN   ARBOR  NO.   1." 

tect  the  planking  from  the  ice.  Extra  deck  beams  are  placed 
at  the  load-line  to  prevent  crushing  in  if  the  vessel  is  nipped  in 
the  heavy  ice.  She  is  strengthened  longitudinally  by  a  steel 
cord  with  diagonal  steel  ties  every  4  ft.  running  to  the  keel. 
The  keelson  is  strengthened  with  a  sfeel  plate  2  ft.  wide  and 
f  in.  thick.  The  vessel  is  so  modeled  as  to  ride  over  and  crush 
down  ice  rather  than  cut  it  through. 
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There  are  twia  screws  in  the  stern  and  a  single  screw  in  the 
bow,  which  are  worlced  by  three  horizontal  compound  con- 
densing engines  of  20  and  411  in.  diameter  and  36  in.  stroke. 
There  are  three  boilers  10  ft.  in  diameter  and  14  fl.  long,  calcu- 
lated lor  125  lbs.  of  steam  pressure.  The  vessel  will  be  equipped 
with  the  latest  appliances,  such  as  steam  steering  gear,  steam 
windlasses,  electric  lighting,  and  an  electric  search  light  to 
insure  safety  in  night  navigation. 

The  cars  will  be  secured  by  a  method  different  from  any 
heretofore  practiced.  There  are  four  tracks,  and  there  will  be 
two  posts  on  each  side  of  each  car,  between  which  posts  the  cars 
will  be  wedged  by  keys.  These  posts  are  connected  longi- 
tudinally by  heavy  stringers,  and  diagonal  tie-rods  will  be  put 
in  place  between  each  two  cars.  These  tie-rods  will  be  pro- 
vided with  turn-buckles  to  properly  adjust  their  length.  By 
this  arrangement  any  damage  at  any  part  of  the  structure  will 
be  largely  localized.  The  cars  will  be  held  to  the  deck  by  four 
chains  attached  to  the  trucks,  each  with  a  turn  buckle. 
These  attachments  are  also  shown  in  the  cross-section. 

The  vessel  is  expected  to  make  a  mean  speed  of  12 
and  a  maximum  speed  of  15  miles  per  hour.  The  steam- 
ers are  duplicates. 


Beck's  Steam  Steering  Gear. 


If  the  train  breaks  apart  the  engineer  and  conductor  are  noti- 
fied at  once  as  the  parting  of  the  coupler  completes  a  circuit. 

A  battery  is  carried  on  each  side  of  the  engine.  One  is  a 
reserve,  and  if  the  other  gives  out  it  can  be  put  into  use  by 
simply  turning  a  small  lever  in  the  cab. 

The  engineer  can  test  the  entire  system  without  disturbing 
any  other  part  of  the  train.  The  batteries  can  be  removed  and 
replaced  without  any  preliminary  unfastening  of  wires,  and  are 
automatically  put  in  circuit  when  placed  in  position.  There- 
fore no  skilled  workmen  are  required  to  handle  the  system. 

The  engineer  ran  alarm  the  baggage,  express,  and  mail  cars 
in  case  of  robbery  by  touching  a  concealed  button. 

The  batteries  have  been  tested  for  two  years,  and  the  couplers 
have  been  in  practical  use  for  over  two  years.  The  tender  is 
so  wired  that  the  water  tank  can  be  removed  01  new  trucks  put 
on  without  disturbing  the  wires. 

The  wires  through  the  smoking  and  regular  cars  are  envel- 


TuE  accompanying  illustration  shows  the  Beck  steam 
steering-gear,  which  is  now  coming  into  extensive  use  in 
vessels  built  on  the  lakes.  The  general  plan  of  the  gear 
is  shown  in  the  engraving  ;  it  is  a  two-cylinder  engine,  the 
connecting-rods  of  which  drive  spur  wheels  gearing  into 
the  main  wheel  which  moves  the  rudder  chains.  The  ad- 
mission of  steam  to  the  cylinders  is  controlled  by  the 
hand-wheel  entirely.  The  framing  is  well  designed  for 
the  purpose,  and  the  engine  is  compact  in  form,  the  largest 
size,  which  is  suitable  for  a  ship  of  4,000  tons,  occupying 
a  floor  space  of  only  27  X  4S  in.,  while  a  size  suitable 
for  lugs  and  small  vessels  takes  up  only  18  X  36  in. 

This  engine  may  be  p'aced  in  the  pilot-house,  below 
deck,  in  the  engine-room,  or  aft,  or  it  may  be  placed  flat 
on  deck  and  connected  directly  to  the  tiller,  which  ar- 
rangement will  avoid  the  use  of  the  usual  long  tiller  ropes 
and  sheaves  which  require  constant  attention.  The  No. 
4  and  5  machines  have  been  designed  with  special  refer- 
ence to  being  placed  in  the  pilot-house  and  are  always 
arranged  for  both  steam  and  hand-steering.  The  change 
from  steam  to  hand  is  made  instantly,  without  loss  of  time 
or  annoyance,  which  is  very  important  when  the  boat  is 
rolling  heavily  with  the  rudder  adrift. 

The  engine  will  move  as  quickly  or  gradually  as  the 
hand-wheel  is  moved,  and  will  stop  automatically  at  the 
very  instant  that  the  hand-wheel  stops.  The  exact  posi- 
tion of  the  rudder  is  shown  by  an  indicator  at  all  limes, 
whether  steering  by  hand  or  steam,  and  when  the  run  of 
the  tiller  chain  is  given,  machines  are  fitted  with  automatic 
stop  for  hard-over  positions  of  the  rudder.  Any  over- 
strain on  the  rudder  will  cause  the  engine  to  open  steam 
against  the  pistons  to  cushion  the  blow  and  fall  back  suffi- 
ciently to  avoid  accident  or  breakage,  and  the  instant  that 
the  strain  is  off  the  engine  will  return  the  rudder  to  its 
former  position,  without  any  attention  on  the  part  of  the 
pilot. 

For  all  tugs  and  other  vessels  which  require  to  be  handled 
quickly,  the  wheel  is  arranged  to  put  the  rudder  hard  over  by 
giving  it  a  single  turn  ;  but  in  other  cases  where  it  is  desirable 
to  keep  the  steering-wheel  movement  uniform  for  both  hand  and 
steam,  the  machines  are  so  arranged  in  order  that  no  mistake 
can  be  made  in  steering  when  changing  from  one  to  the  (^ber. 

This  steering-gear  is  made  by  Pawling  &  Harnischfeger,  of 
Milwaukee,  Wis.,  and  has  met  with  general  approval  wherever 
it  has  been  introduced. 


The  Jordan  Train  Signal. 


A  NEW  electric  train  signal,  invented  by  Mr.  L.  F.  Jordan,  of 
Portland,  Me.,  is  now  being  tested  on  the  Portland  &  Roches- 
ter Railroad,  thus  far  with  success.  The  details  have  been 
very  carefully  worked  out  by  the  inventor,  and  the  device  is 
now  in  the  hands  of  the  Jordan  Electric  Train  Signal  Company. 

This  system,  it  is  claimed,  allows  perfect  communication 
between  engineer  and  conductor,  who  may  be  on  any  part  of 
the  train,  and  when  either  signals  to  the  other  the  message  is 
automatically  returned  to  the  sender. 


BECK'S  STEAM  STEERING   GEAR. 

oped  in  a  green  cord  and  suspended  overhead  in  the  place  of 
the  old  bell-rope,  and  are  so  arranged  that  they  cannot  be 
broken  by  any  ordinary  carelessness. 

The  coupler  is  simple  in  construction,  very  durable,  makes 
a  sure  connection  every  time,  is  fire  and  waterproof,  of  light 
weight,  and  is  air-tight  when  closed.  There  is  no  chance  of  a 
short  circuit  by  water,  as  the  coupler  is  absolutely  water-tight. 


PERSONALS. 


James  Ritchie  has  resigned  his  position  as  Assistant  Chief 
Engineer  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Railroad,  and  will  engage  in  business  in  Cleveland,  O. 

Colonel  H.  T.  Douglas,  Chief  Engineer  of  the  Baltimore  & 
Ohio,  has  resigned  on  account  of  continued  ill  health.  W.  T. 
Manning,  late  Assistant,  is  now  Acting  Chief  Engineer. 

L.  S.  Randolph  has  resigned  as  Engineer  of  Tests  of  the 
Baltimore  &  Ohio  Railroad,  to  accept  a  position  with  the  Balti- 
more Copper  Company.  His  successor  is  B.  F.  Hodges,  late 
of  the  Missouri  Pacific. 


528 


THE    RAILROAD    AND 


[November,  189a. 


B.  F.  Chadbourne,  of  Biddeford,  has  been  appointed  Rail- 
road Commissioner  of  Maine.  Mr.  Chadbourne  is  an  en- 
gineer, and  has  had  much  experience  in  railroad  building  in 
Maine,  in  Pennsylvania  and  in  the  South. 

J.  D.  Hawks  has  resigned  his  office  as  Chief  Engineer  of  the 
Michigan  Central  Railroad,  and  has  accepted  the  position  of 
Manager  of  the  Citizens'  Street  Railroad  of  Detroit.  Mr. 
Hawks  has  had  many  years'  experience  as  a  railroad  engineer, 
and  has  a  high  reputation. 

C.  M.  BuCFiHOi.z,  Chief  Engineer  of  the  New  York,  Lake 
Erie  &  Western  Railroad,  has  resigned  that  position,  and  has 
been  chosen  President  of  the  Quaker  City  Elevated  Railroad  of 
Philadelphia.  He  will  have  charge  of  the  building  of  that  com- 
pany's lines,  the  first  of  which  is  to  run  along  Market  Street. 
Professor  Lewis  M.  Haupt  is  Consulting  Engineer  of  the 
company. 

John  Kirby  has  retired  from  his  position  as  General  Master 
Car  Builder  of  the  Lake  Shore  &  Michigan  Southern  Railroad, 
but  will  still  remain  in  the  service  of  the  company,  having 
supervision  of  the  construction  of  new  cars.  Mr.  Kirby  has 
been  for  34  years  in  charge  of  the  Car  Department,  first  of  the 
Michigan  Southern  &  Northern  Indiana,  and  since  the  consoli- 
dation, of  the  Lake  Shore  &  Michigan  Southern.  His  successor 
as  General  Master  Car  Builder  is  A.  M.  Waitt,  who  has  for 
iome  time  been  Mr.  Kirby's  assistant. 


OBITUARIES. 


John  M.  Sullivan,  who  died  in  Richmond,  Va.,  October  S, 
was  for  a  number  of  years  Master  Mechanic  of  the  Wilming- 
ton &  Weldon  Railroad,  but  for  some  years  past  has  been  Gen- 
eral Foreman  of  the  Richmond  Locomotive  &  Machine  Works. 


Captain  Edward  Maguire,  of  the  United  States  Corps  of 
Engineers,  died  in  Philadelphia,  Pa.,  October  10.  Captain 
Maguire  was  born  in  Tennessee  46  years  ago,  and  graduated 
from  West  Point  in  1S67.  He  held  several  prominent  positions 
in  the  Engineer  Corps,  and  several  years  ago  published  a  book 
on  "The  Attack  and  Defense  of  Coast  Fortifications."  He 
was  the  engineer  officer  under  General  Terry  in  the  campaign 
against  the  Sioux  Indians  succeeding  that  of  the  battle  of  Little 
Big  Horn,  in  which  General  Custer  was  killed. 


PROCEEDINGS   OF   SOCIETIES. 


American  Association  of  Railroad  Superintendents.— 
The  2ist  meeting  was  held  in  New  York,  Monday,  October  10. 
An  amendment  to  the  by-laws  was  adopted  providing  for  a 
standard  committee  on  Railroad  Signals. 

The  Executive  Committee  presented  a  report  on  its  proceedings 
since  the  last  meeting  which  included  action  on  the  railroad 
exhibit  at  Chlcigo,  and  on  several  other  matters.  This  Com- 
mittee also  announced  that  it  had  issued  invitations  in  response 
to  which  delegates  were  presented  from  the  Master  Car- Build- 
ers', the  Master  Mechanics',  the  Roadmasters',  and  the  Train 
Despatchers'  Association.  These  delegates  were  presented  and 
were  cordially  welcomed  to  the  meeting. 

A  communication  relating  to  the  capacity  of  freight  cars  was 
referred  to  the  Committee  on  Transportation,  and  a  number  of 
other  communications  were  also  referred  to  the  proper  com- 
mittees, including  one  on  the  matter  of  a  record  of  railroad 
employes. 

The  Secretary's  report  showed  a  total  of  1S3  active,  10  asso- 
ciate, and  I  honorary  member,  representing  130  railroad  lines. 
Applications  for  membership  have  been  received  from  55  per- 
sons representing  28  additional  roads. 

The  Secretary  presented  a  paper  on  Maintenance  of  Way, 
having  special  relation  to  the  use  of  tie-plates  on  roads  where 
the  traffic  is  heavy.  The  Committee  on  Machinery  presented  a 
report  on  Compound  Locomotives.  This  report  was  only  a 
preliminary  one,  and  suggested  a  number  of  points  upon  which 
further  information  was  desired  in  order  to  make  up  a  full  re- 
port. 

The  Committee  on  Signals,  through  its  Chairman,  presented 
a  long  and  interesting  report,  which  did  not  receive  full  con- 
sideration owing  to  lack  of  time.  In  addition  to  this  report, 
papers  were  presented  of  the  Block  System  and  on  the  Methods 
of  Drawbridge  Protection. 

'  The  Committee  on  Transportation  presented  a  report  cover- 
ing a  brief  catechism  for  railroad  employes,  and  especially  for 
trainmen.  It  was  resolved  that  this  catechism  be  presented  to 
the  Committee  on  Train  Rules  of  the  American  Railroad  Asso- 


ciation, with  the  request  that  it  be  added  to  the  present  standard 
book  of  Train  Rules. 

Mr.  Willard  A.  Smith,  Chief  of  the  Department  of  Trans- 
portation of  the  Columbian  Exposition,  made  an  interesting 
statement  as  to  the  character  of  the  promised  exhibit,  which  he 
said  has  exceeded  all  expectations. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  H.  Stanley  Goodwin  ;  Vice-Presidents,  G.  W.  Beach 
and  C.  H.  Piatt  ;  Secretary,  C.  A.  Hammond  ;  Treasurer, 
R.  W.  Sully  ;  Executive  Committee,  W.  G.  Watson  and  C.  D. 
Hammond.  It  was  decided  to  hold  the  spring  meeting  ne.\t 
year  in  Chicago,  the  time  to  be  fixed  by  the  Executive  Com- 
mittee. 

In  the  evening  the  annual  dinner  of  the  Association  was 
held,  at  which  a  number  of  members  and  invited  guests  were 
l5resent. 


American  Society  of  Civil  Engineers. — At  the  regular 
meeting  on  September  21  a  discussion  on  Professor  Merri- 
man's  paper  on  Roofing  Slates,  by  Mr.  C.  B.  Brush,  was  read. 
A  paper  on  Tests  of  Power  Required  to  Drive  Electric  Street 
Cars,  by  L.  B.  Bonnett,  was  read  and  briefly  discussed,  the 
importance  of  determining  the  loss  of  power  in  transmission 
being  especially  insisted  upon.  A  third  paper  by  Mr.  Alfred 
F.  Sears  on  Motive  Power  for  Street  Railroads  was  read  and 
discussed,  the  advantages  of  steam  motors,  cables,  and  elec- 
tricity being  presented. 


At  the  regular  meeting,  October  5,  a  brief  report  of  the  dele- 
gates appointed  to  attend  the  International  Congress  on  Internal 
Navigation  at  Pans  was  presented. 

A  paper  on  Combination  Bridges  on  the  Pacific  Coast,  by 
A.  D.  Ottewell,  was  read.  He  referred  to  the  extensive  use  of 
combination  bridges  of  wood  and  iron,  which  was  chiefly  due 
to  the  excellent  quality  of  timber  which  could  be  obtained  in 
that  region.  Several  examples  were  sited,  including  the 
cantilever  bridge  across  the  Umpqua  River  in  Oregon,  which 
has  a  clear  span  of  290  ft. 

Notes  on  Foundation  Experiences,  by  Alfred  P.  Boiler,  was 
the  second  paper  read.     Both  papers  were  briefly  discussed. 


The  following  candidates  were  elected  by  the  Board  of  Direc- 
tion October  4. 

Associalc-s  :  Ludlow  V.  Clarke,  Jr.,  Philadelphia,  Pa. ;  Wilbur 
Chapman  Fisk,  New  York  City  ;  Clifford  Richardson,  Washing- 
ton, D,  C;   Frederick  Newton  Willson,  Princeton,  N.  J. 

Juniors:  Warren  Rue  Kinsey,  Newark,  N.  J.:  Morris 
Knowles,  Montclair,  N.  J.;  Reuben  Miller,  Jr.,  Pittsburgh, 
Pa.;  Henry  Lewis  Oestreich,  Jr.,  New  York  City  ;  Jos6  An- 
tonio Ruiloba  y  Dowling,  Havana,  Cuba  ;  Francis  Nicoll 
Sanders,  Albany,  N.  Y.;  Samuel  Richards  Thomas,  Moken- 
danqua.  Pa.;  Elton  David  Walker,  Chicago,  111.;  George  Shreve 
Wilkins,  Princeton,  N.  J. 

The  following  candidates  were  elected  by  letter  ballot  : 

Members:  Charles  Lee  Crandall,  Ithaca,  N.  Y.;  William 
Lafayette  Darling,  Helena,  Mont.;  Augustus  Jay  Du  Bois, 
New  Haven,  Conn.;  Ignacio  Garfias,  Mexico,  Mexico;  Wal- 
lace Clyde  Johnson,  Niagara  Falls,  N.  Y.;  Harvey  Linton, 
Altoona,  Pa.;  Lewis  Abel  Nichols,  La  Salle,  111.;  Joseph  Hill 
Paddock,  ConnellsviUe,  Pa.;  Charles  Herbert  Wright,  Wil- 
mington, Del. 

Associate  Rlemhers  :  Robert  Campbell  Gemmel,  Pendleton, 
Ore.;  Francis  Asbury  Lyte,  Kane,  Pa.;  Sidney  Austin  Par- 
sons, Everett,  Wash.;  George  Warner  Sherwood,  Riverside, 
Cal. ;  Jonas  Waldo  Smith,  Montclair,  N.  J.;  William  de  Hert- 
burne  Washington,  New  York  City. 

Engineers'  Club  of  Philadelphia. — At  the  regular  meeting 
of  October  i,  the  tellers  reported  the  election  of  the  following 
gentlemen  to  active  membership  :  Pierre  Giron,  William  L. 
Austin,  J.  S.  Robeson.  George  H.  Paine,  Daniel  W.  Pedrick, 
Charles  S.  Schwarz,  W.  G.  Coughlin,  Paul  L.  Wolfel,  William 
C.  H.  Slagle,  George  F.  D.  Trask  and  Silas  G.  Comfort. 

The  resignation  of  Mr.  Edwin  S.  Crarnp  was  presented  and 
accepted. 

Mr.  John  C.  Trautwine,  Jr.,  was  appointed  to  seri'e  as  the 
Club's  representative  to  aid  the  Committee  of  the  American 
Society  of  Civil  Engineers,  by  the  suggestion  of  suitable  per- 
sons to  furnish  papers  for  the  meeting  of  the  World's  Congress 
Auxiliary  of  the  Chicago  Exposition. 

Mr.  Strickland  L.  Kneass  read  a  paper  on  the  History  and 
Development  of  the  Injector,  giving  a  detailed  description  of 
the  Giffard  injector,  as  originally  constructed,  and  the  improve- 
ments devised  to  overcome  the  objections  urged  against  it. 
The  self-regulating  principle,  as  embodied  in  the  movable  com- 
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bining  lube  and  the  double  jet  injector,  was  explained,  and 
interesting;  statements  were  given  regarding  tlie  extended  use 
of  the  injector  as  a  boiler  feeder  at  the  present  day.  Mr. 
Kneass'  paper  was  illustrated  by  a  large  collection  of  handsome 
working  models,  showing  the  development  of  the  Injector  from 
the  earliest  invention  to  the  best  types  now  in  use,  and  also  by 
blackboard  sketches. 

Mr.  Carl  G.  Barth  gave  an  interesting  blackboard  discussion 
of  the  Distribution  of  Pressure  in  Bearings,  maintaining  that 
the  center  of  pressure  in  an  ordinary  step  bearing  should  be 
taken  at  one-half  the  radius,  instead  of  two-thirds,  as  is  usual. 
After  considering  a  number  of  theoretical  questions  relating  to 
cylindrical  bearings,  Mr.  Barth  gave  some  practical  suggestions 
regarding  their  application  to  machine  construction,  and  con- 
cluded by  showing  the  advantage  of  placing  and  proportioning 
all  bearings  according  to  the  principles  demonstrated. 

His  results  were  discussed  at  some  length  by  Messrs.  Chris- 
tie, Wilfred  Lewis  and  others. 


Boston  Society  of  Civil  Engineers. — The  first  meeting  of 
the  season  w.isheld  in  Boston.  September  21.  Joseph  N.  Drew, 
of  Maiden,  Mass.,  was  chosen  a  member.  The  President  an- 
nounced the  death  of  Mr.  James  B.  Francis,  the  oldest  mem- 
ber of  the  Society,  and  a  committee  was  appointed  to  prepare 
an  appropriate  memorial. 

Mr.  A.W.  Locke  read  a  paper  on  the  Gradual  Abolition  of 
Highway  Grade  Crossings,  and  had  lantern  views  exhibited 
showing  grade  crossings,  gates  and  bridge  structures,  etc.,  here 
and  abroad.  A  discussion  followed  in  which  J.  W.  Ellis,  A.  F. 
Noyes,  F.  H.  Snow,  Fred  Brooks,  G.  A.  Kimball  and  others 
participated. 


Engineers'  Society  of  Western  Pennsylvania. — At  the 
regular  monthly  meeting  in  Pittsburgh,  September  20,  resolu- 
tions in  regard  to  the  death  of  William  Thaw,  Jr.,  were 
adopted.  It  was  announced  that  the  Society's  quota  for  the 
fund  for  the  Engineering  Congress  at  the  Columbian  Exposition 
had  been  raised. 

Mr.  Gustav  Kaufman  read  a  paper  on  the  Reconstruction  of 
the  Ninth  Street  Bridge  in  Pittsburgh,  giving  some  interesting 
details.  This  paper  was  discussed  by  a  number  of  members 
present.  In  the  course  of  the  discussion  reference  was  made 
to  the  old  tubular  bridge  at  Brownville,  Pa.,  which  was  built 
in  1S22,  and  is  believed  to  be  the  first  tubular  bridge  built  in 
the  United   States. 


The  regular  meeting  of  the  Chemical  Section  was  held  in 
Pittsburgh,  September  27.  Dr.  Charles  B.  Dudley  delivered  an 
address  on  Causes  of  Discrepancy  in  Chemical  Analyiis.  He 
thought  there  were  four  possible  causes. 

1.  Non-uniformity  of  Samples.  This  trouble  could  be  dis- 
covered by  exchange  of  samples. 

2.  Impure  Cnemicals.  Chemists  in  cases  of  dispute  should 
exchange  samples  and  chemicals  both. 

3.  Poor  Manipulation.  This  can  generally  be  discovered  if 
the  two  chemists  work  together. 

4.  Faulty  or  Varying  Methods.  The  adoption  of  uniform 
methods  would  be  very  desirable.  He  quoted  from  a  well- 
known  professor  who  used  to  say  :  "  No  chemist  has  ever 
made  an  accurate  analysis.  Some  chemists  can  work  close 
enough  to  accuracy,  so  that  their  work  is  valuable." 


Western  Society  of  Engineers. — At  the  regular  meeting. 
September  27,  a  number  of  Committee  reports  were  presented 
and  acted  upon  after  discussion.  A  letter  from  the  American 
Society  of  Civil  Engineers  was  read  asking  for  assistance  in 
the  work  of  obtaining  papers  for  the  Engineering  Congress 
next  year.  No  papers  were  read,  the  meeting  being  held  to 
dispatch  accumulated  business. 


Civil  Engineers'  Society  of  St.  Paul. — At  the  regular  meet- 
ing of  October  3  some  routine  business  was  transacted. 
Messrs.  William  R.  Mansel,  John  S.  Beeston,  and  Charles  A. 
Hunt  were  elected  members  of  the  Club. 


Engineers'  Club  of  St.  Louis. — The  first  meeting  of  the 
season  was  held  in  St.  Louis,  September  21.  The  question  of 
changing  quarters  and  securing  permanent  accommodations 
was  made  the  regular  order  for  the  next  meeting. 

Professor  W.  B.  Potter  then  read  a  paper  on  Water  Supply 
for  Large  Cities,  showing  how  the  supply  was  affected  by  the 
water  shed  and  describing  in  detail  the  nature  and  character 
of  the  impurities  found  in  rain,  surface,  ground  and  deep  water. 
A  number  of  tables  were  e.\hlbited  showing  the  sources  of  the 
water  supplies  of  the  larger  cities  of  the  country. 


Discussion  followed  by  Messrs.  Flad,  Johnson,  Seddon,  Pot- 
ter, Wheeler,  Crosby  and  Russell. 

At  the  regular  meeting  of  October  5  the  question  of  new 
quarters  for  the  Club  was  generally  discussed,  without  final 
action.     An  amendment  to  the  bylaws  was  submitted. 

Mr.  Ockerson  exhibited  a  series  of  blue  prints  showing  the 
changes  in  the  Mississippi  River  channel  for  the  last  12  years. 

Mr.  Mclcher  exhibited  a  number  of  blue  prints  and  photo- 
graphs of  the  Lidgerwood  machinery. 


Civil  Engineers'  Club  of  Cleveland. — The  September  meet- 
ing of  the  Club  was  held  in  the  club  rooms,  September  13. 
WillarH  Fuller  was  elected  an  active  member. 

Professor  C.  H.  Benjamin,  of  Case  School  of  Applied  Science, 
read  a  paper  on  Some  Experiments  on  the  Effect  of  Punching 
on  Soft  Steel.  The  experiments  described  were  made  at  the 
mechanical  laboratory  of  Case  School  of  Applied  Science. 

Central  Railroad  Club. — A  meeting  was  held  in  Buffalo, 
September  23.  at  which  a  report  was  received  from  the  Com- 
mittee appointed  to  confer  with  the  Superintendents'  Associa- 
tion concerning  the  delivery  of  cars  consigned  to  local  points 
which  are  in  bad  order,  but  not  unsafe  to  run.  After  consider- 
able discussion  ihe  Club  voted  to  notify  the  Superintendents' 
Association,  that  in  its  opinion  cars  for  local  points  bearing 
M.  C.  B.  defect  cards  should  be  accepted  if  not  unsafe  to  run 
to  their  destination,  provided  they  bear  an  additional  card 
directing  their  return  empty. 


Western  Railroad  Club. — The  annual  meeting  was  held  in 
Chicago,  September  20,  when  the  reports  of  the  officers  were 
presented  and  the  following  officers  were  chosen  for  the  ensu- 
ing year  :  President,  W.  H.  Lewis  ;  Vice-Presidents,  A.  M. 
Waitt  and  William  Forsyth  ;  Treasurer,  Allen  Cooke  ;  Secre- 
tarv.  Waldo  H    Marshall. 

After  the  adjournment  the  Club  accepted  an  invitation  to  visit 
the  buildings  of  the  Columbian  Exposition. 


Northwest  Railroad  Club.— The  first  meeting  of  the  sea- 
son was  held  in  St.  Paul,  Minn.  September  13.  Mr.  J.  C. 
Halladay  read  a  paper  on  the  subject  of  Car  Heating  by  Steam, 
which  was  illustrated  by  the  models  of  the  Consolidated  Car 
Heating  Company's  apparatus.  This  was  followed  by  some 
discussion. 


Roadmasters'  Association  o£  America. — The  Secretary  an- 
nounces that  the  dates  upon  which  Ihe  next  convention  of  this 
Association  will  be  held  have  been  changed  to  November  15, 
16  and  17,  on  account  of  the  large  number  of  members  of  the 
Association  who  are  employed  on  roads  centering  in  Chicago, 
and  who,  owing  to  the  immense  traffic  over  their  lines  before 
and  after  the  Columbian  Exposition  opening  ceremonies,  can- 
not leave  their  posts  of  duty. 

The  convention  will  accordingly  meet  in  Chattanooga,  Tenn., 
November  15,  and  will  adjourn  to  Atlanta,  Ga.,  on  the  follow- 
ing day. 

NOTES  AND  NEWS. 


European  Dining  Cars.— The  diagram  herewith,  from  the 
London  Engineer,  gives  a  plan  of  one  of  several  dining  cars 
recently  built  by  Brown,  Marshalls  &  Company,  at  Birming- 
ham, England,  for  the  Compagnie  Internationale  des  Wagons- 
Lits  et  des  Giands  E»press  Europeens  of  Paris.  They  are  in- 
tended to  run  in  connection  with  the  Indian  mail  train  from 
Calais  to  Brindisi,  meeting  the  Peninsula  and  Oriental  steam- 
ers. The  carriages  are  61  ft.  long  and  9  ft.  2  in.  wide.  The 
dining-room  in  each  car  is  arranged  to  seat  30  persons  at  10 
tables,  five  of  which  are  for  four  persons  each,  and  the  other 
five  to  accommodaie  two  persons  each.  At  one  end  of  the 
dining-room  a  swing  door  opens  into  a  luxurious  smoking-room 
furnished  with  sofa  and  easy-chairs  to  accommodate  seven  pas- 
sengers. 

The  partition  between  the  dining  and  smoking-rooms  has 
panels  of  beveled  glass  ;  the  other  ends  of  the  dining-room  and 
smoking-room  are  ornamented  with  beveled  mirrors.  The 
partitions  and  side  walls  are  of  polished  teak,  with  fielded 
panels  and  moldings.  The  tables  are  of  light  oak  covered  with 
linoleum,  the  ceilings  being  of  figured  oak  in  three  thicknesses 
elaborately  hand-painted  with  arabesque  ornament,  fruit  and 
game,  and  bordered  with  ornamental  teak  moldings.  The  roof 
Is  of  the  "  monitor"  shape,  fitted  with  windows  glazed  with  col- 
ored glass,  opened  by  means  of  handles  to  allow  of  ample  ven- 
tilation, and  protected  on  the  outside  by  fine  copper  wire  gauze. 
The   saloons    are  lighted  by  gas  chandeliers.     The  windows 
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open  at  the  top  and  slide  in  brass  grooves,  the  frames  being 
edged  with  velvet  to  prevent  any  rattle,  and  strips  of  India-rub- 
ber are  placed  over  all  joints  to  exclude  drafts.  The  vrindows 
are  all  provided  with  spring  roller  blinds.  The  floor,  which  is 
of  white  pine,  is  covered  first  with  a  thick  layer  of  felt,  then 
with  linoleum,  and  on  this  is  laid  a  Wilton  pile  carpet,  and 
along  the  gangway  between  the  tables  is  a  narrow  carpet  of 
hair  and  worsted.  Electric  bells  are  fitted,  each  table  having 
communication   with   the   pantry.     At  the  opposite  end  of  the 


inghouse  automatic  brake  ;  the  vacuum  and  Smith-Hardy  brakes 
are  also  provided  on  the  carriages,  so  that  they  can  be  worked 
over  the  various  railroads  on  the  Continent.  The  saloons  are 
built  to  the  designs  of  M.  Felix  Gain,  Engineer  of  the  Com- 
pagnie  Internationale. 

An  English  Express  Locomotive. — The  accompanying 
illustration,  from  the  Kailway  Engineer,  shows  the  standard  ex- 
press engine  of  the  London,  Brighton  &  South  Coast  Railway. 
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dining-room  there  is  a  swing  door  opening  into  a  long  corridor, 
off  which  are  the  compartments  for  the  servants — namely,  the 
pantry,  kitchen,  wine  cupboards,  etc.  The  paniry  has  double 
doors,  and  is  provided  with  tables,  cupboard,  shelves  for 
glasses,  ice-boxes,  and  wash-basin.  The  two  wine  cupboards 
open  ofif  the  corridor,  and  are  fitted  with  refrigerators,  and  have 
ample  room  to  carry  enough  wine  for  the  double  journey.  The 
kitchen  has  a  sliding  door  opening  from  the  vestibule  at  the 
end  of  the  corridor  ;  at  the  side  of  the  door  is  a  large  cupboard 
fitted  up  with  shelves  ;  in  this  cupboard  a  refrigerator  is  fixed. 
The  kitchen  is  furnished  with  a  cooking  range,  copper,  hot  and 
cold  water  tanks,  sinks  for  hot  and  cold  water,  pump  for  filling 
the  tanks,  and  all  the  necessary  hooks  for  kitchen  utensils. 
The  kitchen  is  lined  throughout  with  sheet  iron,  interlined  with 
asbestos  sheets  to  make  the  whole  fireproof.    The  carriages  are 


In  this  engine,  designed  by  the  late  Mr.  William  Stroudley,  the 
older  style  of  English  construction  has  been  closely  adhered  to. 

The  engine  is  carried  on  six  wheels,  having  a  single  pair  of 
drivers.  The  leading  and  trailing  wheels  are  54  in.  and  the 
driving  wheels.  78  in.  in  diameter.  The  cylinders,  which  are 
17  in.  in  diameter  and  24  in.  stroke,  are  placed  inside.  The 
steam  ports  are  15  X  li  in.  and  the  exhaust  ports  15  X  2l  in. 
The  valves  have  3i  in.  ma.ximum  travel,  |  in.  outside  lap  and 
\  in.  inside  lap.     The  valve  motion  is  the  ordinary  shifting  link. 

The  boiler  is  51  in.  in  diameter,  and  has  262  tubes  \\  in.  in 
diameter  and  10  ft.  6  in.  long.  The  fire  box  is  of  copper.  The 
crate  area  is  17  sq.  ft.,  and  the  heating  surface  is  ;  Fire  box, 
100  ;   tubes,  i  0S4  :  total,  1,184  sq.  ft. 

The  total  weight  of  the  engine  is  74,800  lbs.,  of  which  30,250 
lbs.  are  carried  on  the  driving-wheels.    The  total  wheel-base  is  15 
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heated  throughout  with  hot-water  apparatus,  and  the  furnace 
is  accessible  from  the  vestibule  at  the  smoking-room  end  ;  the 
pipes  are  of  copper,  and  run  along  the  sides  of  carriages  under 
the  tables.  At  each  end  of  the  carriage  there  is  a  covered  ves- 
tibule, with  a  door  at  each  side  opening  on  to  the  steps.  The 
carriage  is  built  on  a  composite  wood  and  steel  underframe,  the 
outside  longitudinal  timbers  being  strengthened  by  Siemens- 
Martin  steel  channels  in  one  piece  the  whole  length,  and  bent 
at  each  end  to  the  shape  of  the  covered  platform.  Each  car- 
riage is  mounted  on  two  four-wheeled  bogies  made  of  iron  with 
oak  bolsters.  The  wheels  are  the  Arbel  solid  pressed  pattern 
with  crucible  steel  tires.    The  carriages  are  fitted  with  the  West- 


ft.  II  in.  The  tender  is  carried  on  six  wheels,  and  has  a  capacity 
of  2, 250  galls,  of  water  and  2  tons  of  coal.  Itlis  stated  that  the  aver- 
age train  hauled  by  engines  of  this  class  is  about  no  tons,  and 
that  the  average  coal  consumption  is  about  29  lbs.  per  train  mile. 

Engines  of  a  Modern  Battle-Ship.  —  In  our  last  issue  we 
commented  upon  the  "voluminous"  outfit  of  a  modern  war 
vessel,  and  since  then  applied  to  Mr.  George  W.  Dickie,  man- 
ager of  the  Union  Iron  Works  in  this  city,  for  particulars  re- 
specting the  number  of  steam-engines  on  the  battleship  Oregon. 
Mr.  Dickie  has  sent  the  following  list,  set  down  from  memory, 
which  is  here  arranged  in  tabular  form  : 
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6.... 
4.... 
4.  .. 


Purpose  of  Engines. 


4... 
♦  ■• 

3.. . 
4... 
4... 
4-- 
.8... 


M.Tin  Driving,  q.ooo  H.  P 

For  Air  Pumps 

For  Circulating  Pumps 

Hoi  Well  Pump  Engines 

Fire  and  Bilge-Pump  Engines, 

Air  and  Circulating  Pumps.... 

Ventilating  Fans 

Barring  Engines 

Reversing  Engines 

Hydratilic  Steering  Geai^ 

Main  Feed  Pumps 

Auxiliary  Feed  Pumps 

Ash  Hoisting 

16 Fire-Room  Fans 

4 Steam  Cranes 

19 Hydraulic  Pumping 

Steam  Winches  

Windlass  Engines    

Dynamo  Engines 

Ice  M.tchines 

Ventilation 

Distilling  Roonit  Air 

Water  and  Brine 


8. 


Characters 

o( 
Engines. 


Triple 

Double 

Compound  . 

Single 

Single 

Single 

Compound  . 

Double 

.Single 

Double  ... 

Single 

Single 

Single 

Compound  . 

Double 

Single 

Double.   .. 

Double 

Compound  . 

Double 

Compound  . 

Single 

Single 


Diameter  of 
Cylinders 
in  Inches. 


34«".  48",  75" 
6" 


5  . 
6" 
.4" 


i6" 

?"> 
12" 

5". 
10" 
b" 


9" 


Stroke 


Inche 


4»" 
la" 

6" 
16" 
16" 
16" 
6" 
6" 
18" 
la" 
16" 
16" 
6" 
6" 
10" 
30" 


6" 
16" 
6" 


Besides  this  list,  making  112  engines,  counting  each  steam 
cylinder,  there  are  some  connected  with  the  torpedo  service, 
the  dimensions  of  which  are  not  yet  determined.  After  look- 
ing over  this  list  one  will  conclude  that  the  steam  machinery  of 
a  modern  war-ship  is  the  principal  part.  She  is  indeed  a  great 
magazine  of  machinery,  much  of  it  of  a  delicate  nature,  and  all 
requiring  intelligent  care. — JnJiisliy,  San  Francisco. 

Rebuilding  a  Pittsburgh  Bridge.— At  a  recent  meeting  of 
the  Engineers'  Society  of  Western  Pennsylvania  Mr.  Gustave 
Kaufman  read  an  interesiing  paper  on  the  Reconstruction  of 
the  Ninth  Street  Bridge  in  Pittsburgh.  This  bridge,  finished  in 
1840,  was  originally  of  the  Burr  type  of  combined  arches  and 
trusses,  of  one  span  of  igo  ft.  and  four  spans  of  200  ft.  in  the 
clear.  The  piers  were  q  ft.  wide  on  top  and  35  ft.  long  ;  they 
had  semicircular  ends,  thus  making  the  total  length  of  ihe  piers 
44  ft.  The  foundations  of  all  masonry  in  the  river  were  timber 
platforms.  The  price  paid  for  the  masonry  was  about  S7  per 
cubic  yard.  The  substructure  cost  about  $37,000,  and  the 
superstructure  about  $33  000  ;  with  appioaches  the  bridge 
cost  about  SSo,ooo.  The  bridge  was  covered  on  all  sides  and 
top,  and  offered  great  resistance  to  the  wind.  In  1SS9  this 
bridge,  which  was  still  in  a  safe  condition  for  slow  traffic,  fell 
into  the  control  of  the  Pleasant  Valley  Electric  Street  Railroad 
Company,    which  at  once  began  to  replace  the  old  structure 


trusses  to  be  figured  to  carry  a  moving  load  of  4,000  lbs.  per 
linear  foot. 

The  work  necessitated  the  building  of  a  new  abutment  on 
the  Pittsburgh  side,  the  rebuilding  of  the  tops  of  all  the  piers, 
a  new  pier  on  the  .'Allegheny  side,  and  an  entirely  new  super- 
structure, Ihe  ttu!<ses  of  which  are  of   steel,  and  the  entire  new 


su. 


PROPELLER   ■■  ALABAMA,"   CHESAPEAKE   BAY 

with  one  that  would  be  adapted  to  rapid-transit  traffic  purposes. 
The  requirements  of  the  Company  were  : 

1.  The  new  structure  to  be  wide  enough  for  four  lines,  two 
for  quick  rapid  transit  and  two  for  slow  transit  ;  and  for  two 
sidewalks  of  10  ft. 

2.  The  old  masonry  to  be  used. 

3.  The  old  structure  to  be  removed  and  traffic  maintained 
during  the  erection  of  the  new  bridge. 

4.  The  structure  to  be  designed  on  strictly  economical  prin- 
ciples, and  no  ornaments  to  be  used,  Ihe  substructure  to  consist 
of  five  spans  of  p'ain  Pratt  trusses. 

5.  The  load  on  the  floor  to  be  12  tons  on  two  pairs  of  wheels 
10  ft.  apart,  or  a  uniform  load  of  100  lbs.  per  square  foot.     The 


SIDE-WHEEL  STEAMBOAT  "  LANCASTER,"  CHESAPEAKE  BAY. 

floor  and  lateral  system  of  iron.  The  paper  describes  in  detail 
the  work  as  performed,  including  the  strengthening  of  the 
masonry  on  the  old  piers  by  the  inflow  of  hydraulic  cement  ; 
the  cutting  down  and  rebuilding  the  tops  of  the  piers  ;  the  re- 
moving of  the  skew-backs  and  the  building  up  of  the  piers  to  a 
uniform  section  between  the  new  trusses  ;  the  raising  of  the 
bridge  spans  to  meet  the  requirements  of  the  U.  S.  Government 
Engineers. 

The  work  was  completed  in  the  fall  of  1S90  without  injury 
to  anv  person  and  practically  without  cessalion  of  traffic. 

Two  Chesapeake  Bay  Steamboats. — The  two  illustrations 
given  on  this  page,  which  we  take  from  Seaboard^  show  two 
different  and  contrasting  styles  of  steamboats,  both  recently 
built  in  the  new  Sparrow's  Point  shipyatd,  Baltimore,  for  ser- 
vice on  Chesapeake  Bay.  Both  are  intended  for  freight  and 
passenger  service,  and  both  have  large  freight  capacity  and 
handsome  passenger  accommodations. 

The  first  is  the  Lancasli-r,  a  side-wheel  steel  boat  built  for  the 
Weems  Line,  between  Baltimore  and  Fredericksburg.  On  part 
of  this  route,  up  the  Rappahannock  River,  the  depth  of  water  is 
not  great,  and  a  light  draft  boat  is  needed.  'X\is  Lancaster  \^ 
213  ft.  long  over  all,  32  ft.  molded  beam,  12  ft.  depth  and  57  ft. 
wide  over  the  guards.  She  is  propelled  by  paddle-wheels  30  ft. 
in  diameter  and  8  ft.  face,  driven  by  a  beam  engine  with  cylin- 
der 48  in.  in  diameter  and  11  ft.  stroke.  The  valve  gear  is  of  . 
the  toe-and-lifter  type  commonly  used  with  beam  engines,  but 
an  adaptation  of  the  Hackworth  valve  gear  is  used  to  give  an 
adjustable  cut-off.  The  wheel  frames  are  of  iron  with  cast-steel 
centers,  and  the  gallows-frame  carrying  the  walking-beam  is 
built  up  of  steel  plates  and  angles.  There  is  a  surface  con- 
denser with  an  independent  centrifugal  circulating  pump. 
There  are  two  Scotch  boilers  10  ft.  g  in.  in 
diameler  and  15  ft.  6  in.  long,  working  at  50 
lbs.  pressure  ;  each  boiler  has  three  3<;-in. 
furnaces,  the  total  grate  area  being  217  sq.  ft. 
The  second  boat  is  Ihe  Alabama,  just 
launched,  and  built  for  the  Bay  Line  between 
Baltimore  and  Norfolk.  She  is  of  steel  and 
is  305  ft.  long  over  all,  iS  ft.  i  in.  molded 
depth,  43  ft.  beam  and  55  ft.  wide  over  the 
guards.  The  frames  and  outside  plating  are 
unusually  heavy.  She  is  propelled  by  a 
single  screw  12  ft.  9  in.  in  diameter,  built  up 
with  steel  blades.  This  is  driven  by  a  ver- 
tical triple-expansion  engine  having  high- 
pressure  cylinder  24!  in.,  inlermediate  40  in., 
and  two  low-pressure  cylinders  each  47  in., 
all  being  42  in.  stroke.  The  high-pressure 
cylinder  has  piston  valves,  the  others  slide 
valves.  The  condenser  h.TS  an  independent  centrifugal  circu- 
lating pump  ;  the  air  pump  is  worked  from  the  main  engine. 
There  are  four  boilers,  each  12  ft.  9  in.  in  diameter  and  10  ft. 
8  in.  long,  with  three  44-in.  furnaces.  The  toial  grate  area  is 
264  sq.  ft.     The  usual  working  piessure  is  160  lbs. 

Both  of  these  boats  have  electric  light  plants,  are  lighted 
throughout  by  electricity  and  provided  with  powerful  seaich- 
lighls.  Both  have  steam  reversing  and  turning  gear  for  Iheir 
engines. 

Locomotives  in  England. — Accon  ing  to  figures  compiled 
by  Mr.  Clement  E.  Stretlon  from  official  returns,  there  are  in 
service  on  the  railroads  of  England  and  Wales  14,314  locomo- 
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lives  :  Scotland,  1,841  ;  Ireland,  705  ;  making  a  total  of  16,860 
locomotives. 

The  London  &  Northwestern  Company  stands  first  in  the 
list,  having  2,648  locomotives,  and  the  Midland  comes  next, 
with  2,020.  Three  other  companies  have  over  1,000  each,  the 
Great  Western  reporting  1,660,  the  Northeastern  1,560,  and 
the  Lancashire  &  Yorkshire  1,127. 

The  Caledonian  Company  has  the  greatest  number  of  any  of 
the  Scotch  lines,  owning  6go  engines.  The  Great  Southern  & 
Western  leads  the  Irish  companies,  having  17S. 

In  the  United  States,  according  to  Poor's  Manual,  there  are 
33,563  locomotives.  By  last  reports  the  Pennsylvania  Railroad 
had  1,623  and  the  New  York  Central  &  Hudson  River  1,123 
locomotives.  These  numbers  have  doubtless  increased  some- 
what since  the  close  of  last  year. 

A  Steam  Bell-Ringer. — In  the  Journal  for  April,  18S7, 
there  was  published  a  description  of  a  steam  bell-ringer  invent- 
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LATOWSKI'S  STEAM   BELL-RINGER. 

ed  by  Herr  Latowski,  of  Munich,  Germany.  This  device  has 
since  been  somewhat  modified  and  is  now  coming  into  exten- 
sive use  in  Germany.  The  illustrations  given  herewith  and 
the  description  of  the  present  form  are  from  the  Practical  En- 
gineer. 

In  the  device  illustrated,  an  effective  operation  of  the  bell  is 
secured  in  an  automatic  manner  by  merely  opening  a  steam 
tap,  just  as  in  the  case  of  a  whistle.  The  mode  of  action,  which 
is  as  simple  as  it  is  ingenious,  will  be  readily  seen  on  reference 
to  the  sketch,  fig.  I,  and.  like  one  or  two  other  inventions  in 
connection  with  the  use  of  steam,  is  stated  to  have  been  sug- 
gested by  the  behavior  of  a  common  steam  kettle,  the  loosely 
fitting  lid  of  which  may  sometimes  be  observed  to  chatter  on 
its  seat  as  the  steam  generated  within  escapes  in  a  series  of 
puffs.  The  bell  P  S  is  arranged  in  the  form  of  a  cap,  sur- 
mounting the  chamber  C,  to  which  steam  is  admitted  by  means 
of  a  stop  cock,  through  a  very  small  opening  in  the  bottom,  at 
the  point  .-/.  The  top  of  the  chamber,  it  will  be  observed,  is 
closed  with  a  valve,  K,  of  lever  construction,  the  loaded  end  D 
of  which  constitutes  the  bell  clapper.  It  will  be  manifest  that 
as  soon  as  the  steam  pressure  within  the  chamber  C  overcomes 
the  load,  the  valve  Z'  is  lilted  from  its  seat,  and  as  this  is  of 
considerable  area  the  pressure  is  at  once  relieved,  and  it  falls 
back  again,  causing  the  clapper  P>  to  strike  a  blow.  The  clos- 
ing of  the  valve  is,  of  course,  quickly  followed  by  another  rise 
of  pressure,  when  the  operation  is  again  repeated  and  another 
blow  is  struck,  and  so  on  in  rapid  rhythmic  succession,  so  long 
as  the  tap  communicating  with  the  chamber  C  through  the 
small  hole  at  A  is  left  open.  The  ringing  of  the  bell  is  accom- 
panied by  a  slight  escape  of  steam  in  a  series  of  puffs  from  the 
valve  /'.  At  jV  is  a  small  hole  fitted  with  a  plug,  to  permit  of 
the  escape  of  any  condensated  water  within  the  chamber  C. 

Fig.  2  shows  another  arrangement  of  the  device,  in  which  the 
lifting  of  the  clapper  D  is  effected  through  the  medium  of  a 
common  mushroom  valve,  V,  fitted  with  a  spindle  passing 
through  a  freely  fitting  stuffing-box,  which  prevents  any  escape 
of  steam  from  the  bell  interfering  in  any  way  with  the  outlook 
of  the  driver,  the  steam,  instead  of  escaping  in  a  series  of  puffs, 
being  led  away  by  means  of  the  discharge-pipe  IV  to  the 
smoke-stack. 

Iron  Turnings  in  Foundation. — A  very  simple  method  of 
laying  the  foundations  on  a  swampy  location,  which  did  not 
furnish  a  firm  sub-soil,  was  employed,  says  the  Grciit  Divide, 
by  an  American  engineer  for  supporting  a  low  wooden  build- 
ing to  be  used  for  storage  of  machinery.  Casks  were  set  in 
holes  in  the  ground  along  the  line  of  posts,  and  were  filled  to 
the  depth  of  about  one  foot,  with  iron   turnings.      The  posts 


were  set  in  casks,  which  were  then  filled  with  iron  turnings 
compactly  rammed  in  place.  A  solution  of  salt  and  water  was 
then  slowly  poured  over  these  turnings,  which  compactly  solidi- 
fied into  a  hard  mass.  The  heat  of  the  oxidation  of  the  iron 
was  so  great  that  the  posts  smoked  and  were  charred,  the  latter 
fact  probably  being  the  reason  why  they  have  not  as  yet  ex- 
hibited any  signs  of  decay,  and  in  this  respect  the  use  of  iron 
turnings  furnishes  an  advantage  over  the  use  of  concrete  for 
cask  foundations. 

Iron  Roads. — An  engineer  writes  to  the  Pittsburgh  Dispatch, 
referring  to  the  great  cost  of  making  stone  or  gravel  roads  in 
many  places,  claiming  also  that  in  many  parts  of  the  country 
the  stone  road  would  be  impossible,  as  the  hauling  of  the  stone 
to  it  would  wear  out  more  than  the  load  would  make.  In  fact, 
he  thinks  there  is  not  enough  of  available  road-making  stone  in 
the  United  States  to  accomplish  the  task.  Aside  from  this,  he 
believes  that  the  stone  road  is  behind  the  age.  Superior  as  it 
is  to  the  common  dirt  road,  it  is  almost  as  far  behind  the  iron 
track  as  the  dirt  road  is  behind  it.  He  says  the  railroad,  street 
car  track  and  the  tramway  all  point  the  way  of  the  future  road. 
The  track  for  the  wheel  must  be  of  iron.  It  is  the  only  mate- 
rial that  is  unyielding  to  the  wheel,  and  smooth.  He  advocates 
the  laying  of  iron  beams  from  6  to  8  in.  wide  slightly  concaved. 
He  says  it  can  be  done  for  one-third  the  cost  of  macadamized 
road,  and,  even  without  providing  any  better  footing  for  the 
horse  than  now  exists,  it  will  work  a  revelation  in  traffic. 

The  idea  is  not  a  new  one  by  any  means,  but  might  be  avail- 
able where  iron  is  to  be  had  at  a  low  rate  and  stone  is  not  ac- 
cessible. 

A  Small  Steam  Dynamo. — The  usual  practice  in  designing 
a  direct-driven  dynamo  is  to  take  an  ordinary  engine  and  an 
ordinary  dynamo  and  to  couple  them  together.  This  produces 
a  rather  clumsy  result.  More  recently  the  engine  has  been 
made  with  a  prolonged  or  altered  bed-plate,  so  that  the  dynamo 
can  be  mounted  on  it.  The  dynamo  thus  becomes  a  sort  of  at- 
tachment to  the  engine.  In  the  steam  dynamo,  which  we  illus- 
trate, the  reverse  practice  has  been  followed — the  engine  is  a 
mere  attachment  to  the  dynamo.  It  will  be  observed  that  the 
dynamo  has  its  bed-plate  carried  out  a  few  inches  further  than 
usual,  and  the  bearing  bracket  projects  out.     The  thrust  of  the 
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engine  is  taken  by  two  light  wrought-iron  pillars,  and  the  cylin- 
der is  cast  with  a  bracket,  which  is  bolted  to  the  field  magnets. 
The  floor  space  required  is  no  larger  than  if  the  dynamo  had  a 
pulley  for  belt  driving.  The  little  engine  is  specially  designed 
to  be  suitable  for  ship  lighting.  The  dynamo  itself  presents  no 
remarkable  features,  being  a  four-pole  machine  of  a  type  that  is 
very  common  in  Germany.  The  maker  is  Herr  Gustav  Conz, 
of  45a,  Spaldingstrasse,  Hamburg. — Industries. 
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ANNOUNCEMENT. 


On  the  completion  of  the  present  volume  of  the  Rail- 
road AND  Engineering  Journal,  and  beginning  with 
the  number  for  January,  1893,  the  title  under  which  it  has 
been  published  since  18S7 — when  the  old  American  Rail- 
road Journal  and  Van  Noslrand's  Engineering  Maga- 
zine were  consolidated — will  be  changed  to  The  Ameri- 
can Engineer  and  Railroad  Journal. 

The  chief  reason  for  making  this  change  is  that  the 
present  title  is  somewhat  cumbrous,  is  lacking  in  definite- 
ness,  and  is  not  easily  remembered.  It  has  been  found 
that  many  persons  familiar  with  the  Journal,  and  even 
those  who  are  regular  readers  of  the  paper,  do  not  readily 
recall  its  name,  and  that  it  is  often  difficult  to  identify  it 
by  its  title  alone.  At  the  time  of  the  consolidation  of  its 
progenitors  the  name  which  would  have  been  preferred  to 
any  other,  for  the  new  publication,  was  The  American 
Engineer,  but  at  that  time  a  paper  with  that  title  was  pub- 
lished in  Chicago.  Since  then  it  has  been  discontinued,  and 
therefore  the  name  may  now  be  assumed  by  us  if  we  are  dis- 
posed to  adopt  it.  For  the  reasons  given  it  has  been  deter- 
mined to  make  use  of  that  privilege  ;  and  although  a  change 
in  the  title  of  a  periodical  publication  is  attended  with 
obvious — but,  it  is  thought,  merely  temporary — disad- 
vantages, it  is  believed  that  they  are  not  so  great  as  the 
detriment  resulting  from  the  continued  use  of  a  name 
which  is  not  sufficiently  distinctive  and  is  difficult  to  recall. 

It  must  be  understood,  however,  that  the  change  of 
name  does  not  imply  any  change  of  control  ;  nothing  but 
the  title  of  our  late  cotemporary  has  been  adopted,  and 
the  ownership  and  the  editorial  staff  of  the  paper  will 
continue  the  same  as  heretofore. 

The  new  name  will  indicate  distinctly  the  character  which 
this  publication  is  intended  to  have.  It  was  announced  in 
the  first  number  of  the  Railroad  and  Engineering 
Journal  that  it  "  will  be  devoted  to  the  discussion  of  en- 
gineering and  mechanical  subjects.  Railroad  construction 
and  operation  being,  however,  the  most  important  branches 
of  engineering  in  this  country,  more  space  will  be  devoted 
to  them  than  to  any  other  one  department  of  engineering." 


The  geRcral  scope  of  the  paper  under  its  new  title  will 
not  be  materially  changed.  Its  form  and  size  will  remain 
the  s.ime,  but  new  type  and  a  quality  of  paper  better  suit- 
ed for  the  printing  of  process  engravings  will  be  used.  It 
is  intended  to  have  a  larger  proportion  of  original  articles 
than  heretofore,  and  to  make  material  improvements  in 
the  character  of  the  illustrations  published. 

Among  the  articles  already  provided  for,  it  may  be  men- 
tioned that  Dr.  Dudley's  interesting  series  of  Contributions 
on  Practical  Railroad  Information  will  be  continued  ;  and 
Mr.  Chanute's  on  Progress  in  Flying  Machines  will  also  be 
continued  and  concluded.  Fully  illustrated  descriptions 
of  locomotives,  cars,  stationary  and  marine  engines,  shop 
appliances  and  practice  by  different  builders  will  be  given 
from  time  to  time. 

A  series  of  articles  on  what  may  be  called  Comparative 
Anatomy  of  English  and  American  Locomotives  will  be 
commenced  in  the  January  number.  These  will  be  illus- 
trated by  very  complete  detailed  engravings  showing  the 
construction  of  the  engines  and  of  the  different  parts  or 
organs  of  the  most  recent  express  locomotives  built  for  the 
London  &  Southwestern  Railway,  and  of  the  engine  with 
7-ft.  driving-wheels  now  running  on  the  New  York  Cen- 
tral &  Hudson  River  Railroad,  an  illustration  of  which 
was  given  in  the  November  number.  These  illustrations 
will  be  fully  described  in  critical  articles  comparing  the 
construction  and  performance  of  both  engines.  This  dis- 
cussion will  be  continued  through  the  greater  part  of  the 
year  1893,  and  will,  it  is  thought,  give  a  better  idea  of  the 
peculiarities  of  construction  of  both  English  and  Ameri- 
can locomotives  than  it  is  possible  to  obtain  from  any 
existing  source.  Engravings  of  all  the  different  parts  of 
the  two  engines  will  be  printed  on  opposite  pages,  which, 
with  the  description  and  criticism  that  will  be  given,  will 
greatly  facilitate  a  comparison  of  the  different  methods  of 
construction  employed  in  this  country  and  in  England, 
and  of  their  relative  advantages  or  disadvantages. 

Other  new  features  will  be  added  to  the  paper  from 
time  to  time,  and  it  will  be  the  aim  of  its  editors  and  pro- 
prietor to  make  the  rechristened  paper  such  a  record  of 
the  work  of  the  American  Engineer  as  shall  be  a  war- 
rant for  the  use  of  that  title. 


EDITORIAL   NOTES. 


All  subscribers  to  the  Railroad  and  Engineering 
Journal  should  receive  with  the  present  number  the 
Index  and  Title-page  for  Volume  LXVI  (Volume  VI,  New 
Series).  Should  any  fail  to  receive  it,  they  can  have  the 
omission  supplied  on  notifying  this  office.  The  volume 
covered  by  this  index  includes  the  twelve  numbers  for  the 
year  1892.  

Any  subscribers  who  may  wish  to  have  their  volumes 
for  1892  bound  can  do  so  by  sending  their  files  to  the 
office.  No.  47  Cedar  Street,  New  York,  by  mail  or  ex- 
press, prepaid,  and  remitting  the  sum  of  I1.25.  The 
bound  volume  will  be  returned  to  them,  at  their  expense, 
without  delay. 

Should  the  file  be  incomplete,  the  missing  number  or 
numbers  can  be  supplied  at  25  cents  each.  The  amount 
required  to  pay  for  them  should  be  added  to  the  remit- 
tance for  binding. 

Any  special  style  of  binding  or  any  lettering  desired 
may  be  ordered,  for  which  only  the  actual  extra  cost  over 
the  regular  price  will  be  charged. 
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The  present  season,  with  its  long  drought  extending 
through  the  fall,  when  rain  is  usually  abundant,  has  been 
a  severe  test  for  the  water  works  ot  quite  a  number  of  the 
smaller  cities  and  towns  of  the  Eastern  States.  Some  of 
them  have  stood  it,  while  a  few  have  not,  and  in  many 
cases  there  has  been  a  narrow  escape.  It  too  often  hap- 
pens with  towns  of  moderate  size  that,  while  the  works 
themselves  are  well  planned,  not  enough  care  is  taken  to 
investigate  the  sources  of  the  water  supply  or  to  provide 
storage  for  a  dry  season.  The  supply  is  good  at  first, 
perhaps  for  two  or  three  years,  but  a  long  drought  comes, 
the  source  fails,  and  (he  resulting  expense  is  greater  by 
far  than  would  have  been  required  for  a  proper  provision 
in  the  first  place.  Instances  enough  could  be  given,  and 
in  one  case  in  mind  a  rapidly  growing  suburban  town  has 
lost  by  a  check  to  its  increase  and  a  corresponding  depre- 
ciation of  property  more  than  ten  times  the  amount  that  a 
proper  system  with  a  sufficient  supply  would  have  cost. 


The  enlargement  of  the  Chesapeake  &  Delaware  Canal 
so  as  to  permit  the  passage  of  large  sea-going  vessels 
through  its  locks  is  urged  by  Professor  Haupt,  with  much 
force  in  an  article  quoted  in  another  column.  There 
are  few  improvements  of  equal  extent  which  could  be 
made  for  so  small  a  sum,  and  which  would  yield  so  valu- 
able a  return.  In  connection  with  the  proposed  ship  canal 
between  New  York  Bay  and  the  Delaware  and  the  en- 
largement of  the  canals  south  of  Norfolk,  it  would  furnish 
a  waterway  which  will  certainly  be  of  great  service  to 
commerce,  and  which  might  be  of  inestimable  value  in 
case  of  war. 

The  armor  for  the  barbette  of  the  New  York  has  now 
been  tested  and  accepted,  and  it  is  said  that  work  on  her 
completion  can  proceed  without  further  delay. 

The  coast  defense  ship  Monterey  at  San  Francisco  will 
be  ready  for  the  trials  of  her  engines  in  December.  She 
is  the  first  large  ship  of  the  Navy  in  which  a  large  part  of 
the  steam  power  is  furnished  by  tubulous  boilers. 

It  is  claimed  that  the  best  time  on  record  was  made  on 
the  evening  of  November  18  on  the  Central  Railroad  of 
New  Jersey  by  one  of  the  large  Vauclain  compound  pas- 
senger engines,  which  were  illustrated  and  described  in 
the  Journal  for  June  last.  On  the  evening  in  question 
the  engine,  running  with  a  regular  train,  consisting  of  a 
combination  car,  two  day  coaches  and  a  Pullman  car,  ran 
one  mile,  near  Fanwood,  N.  J.,  in  38  seconds,  and  the  suc- 
ceeding mile  in  37  seconds  ;  or  at  the  rate  of  94.74  and 
97.30  miles  per  hour  respectively.  The  engme  had  pre- 
viously made  a  mile  in  39  seconds.  At  the  time  of  the  run 
there  was  a  high  wind. 

The  electrical  engineers  are  indirectly  responsible  for  a 
number  of  recent  improvements  in  the  steam-engine.  The 
demand  for  quick-running  and  reliable  engines  for  work- 
ing dynamos  for  electric  lighting  and  similar  purposes  has 
stimulated  the  activity  of  engine-builders,  and  been  the 
occasion  for  improvements  of  different  kinds.  This  state 
of  affairs  promises  to  continue  for  some  time  to  come. 

The  use  of  the  compound  and  triple-expansion  engines 
and  of  higher  boiler  pressures  has  had  a  tendency  to  in- 
crease the  use  of  water-tube,  coil  and  other  similar  forms 
of  boilers.  The  influence  of  this  can  be  traced  in  the 
number  of  patents  for  such  devices  recently  patented,  and 
in  other  similar  ways.     The  tubulous  boiler  will  undoubt- 


edly have  a  very  large  part  among  the  steam  producers  of 
the  future,  and  any  improvements  in  its  design  and  struc- 
ture are  welcome. 

Our  electrical  friends  have  also  stimulated  the  construc- 
tion oi  dams  and  the  utilization  of  water-powers.  Many 
water-powers  are  situated  in  remote  places  where  it  is 
difficult  or  impossible  to  build  mills,  or  if  sites  can  be 
found,  the  cost  of  haulage  to  and  from  the  mill  would  be 
a  source  of  too  great  expense.  But  with  late  improve- 
ments in  electrical  transmission  it  is  only  necessary  to 
find  room  enough  for  the  water-wheel  and  dynamo,  and 
the  power  can  be  taken  to  any  convenient  point. 


The  builder  and  designer  of  great  bridges  find  in  Rus- 
sia almost  as  wide  a  field  to  work  in  as  in  this  country. 
In  the  size  of  the  rivers  and,  in  fact,  in  many  ot  the  physical 
features,  that  country  bears  a  considerable  resemblance 
to  the  United  States.  We  find,  as  might  be  expected, 
that  many  bridges  of  great  length  have  already  been  built 
there,  and  others  are  projected.  In  many  respects  Ameri- 
can practice  in  bridge-building  has  been  closely  approxi 
mated,  and  Russian  engineers  do  not  hesitate  to  acknowl- 
edge their  obligations  to  their  American  brethren. 

It  may  be  added  that  the  Siberian  Railroad,  when  com- 
pleted, will  have  some  of  the  largest  bridges  in  the  world. 


In  no  country  has  irrigation  been  so  carefully  planned 
and  so  widely  practised  as  in  British  India.  Irrigation 
works  have  existed  there  for  many  centuries,  and  have 
more  recently  been  extended  under  English  engineers. 
Some  of  the  largest  rivers  have  been  dammed  either  to 
divert  their  flow  or  to  furnish  storage,  and  there  are  dams 
in  that  country  far  exceeding  in  size  anything  yet  planned 
here.  Some  of  these  works  approach  three  miles  in 
length,  and  there  are  a  number  of  almost  equal  dimen- 
sions. On  another  page  will  be  found  an  account  of  some 
of  these  structures. 


PROPERTY  IN  IDEAS. 


A  very  little  experience  in  life  or  study  of  history  or 
human  nature  soon  teaches  us  that  the  predatory  passion 
in  mankind  is  very  strong,  and  the  command,  "  Thou  shalt 
not  steal,"  although  it  was  promulgated  some  thousands 
of  years  ago  and  has  been  zealously  inculcated  ever  since, 
has,  up  to  this  time,  not  made  hen  roosts  inviolable,  strong 
boxes  unnecessary,  or  given  to  railroad  and  other  securi- 
ties the  character  implied  by  their  name.  It  is  true  that 
among  civilized  people  only  the  very  ignorant  and  vulgar 
steal  chickens  ;  but  bank  robbers  are  of  a  higher  grade  of 
intelligence,  and  are  regarded  as  more  respectable.  Those 
who  wreck  railroads  often  move  in  the  higher  walks  of 
society,  and  are  not  entirely  excluded  from  the  Church. 
If  a  person  steals  a  material  thing  of  little  value  he  is  a 
vulgar  thief ;  if  he  carries  away  money,  he  is  a  daring  rob- 
ber ;  and  if  he  unjustly  transfers  the  title  of  property  to 
himself,  he  is  a  shrewd  operator.  In  all  these  cases  the 
thief  gets  possession  of  material  property  by  predacious 
means,  and  the  degree  of  infamy  which  is  attached  to  the 
act  somehow  seems  to  be  in  the  proportion  which  the 
materiality  of  the  thing  stolen  bears  to  its  value.  If  there 
is  much  material  and  little  value,  as  in  the  case  of  chickens, 
the  theft  is  considered  very  reprehensible  and  vulgar.  If 
there  is  little  material  stolen,  as  in  the  case  of  money  or 
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jewels,  and  much  value,  it  is  somewhat  less  disgraceful  ; 
and  if  no  actual  material  thing  is  carried  away,  liut  only  a 
title  to  something  is  taken,  many  people  are  prepared  to 
condone  the  offense  and  admire  the  shrewdness  of  the 
malefactor.  To  a  still  greater  extent  does  this  feeling  exist 
when  we  deal  with  property  in  ideas.  There  are  not  many 
raconteurs  who  are  scrupulous  about  telling  other  peo- 
ple's good  stories  or  clever  sayings  as  their  own,  and  what 
a  man  writes  is  considered  pul)lic  property  unless  the 
author  can  protect  his  rights  by  the  authority  of  the  copy- 
right laws.  In  fact,  the  recognition  of  the  right  to  intel- 
lectual property  implies  a  more  than  ordinary  develop- 
ment of  the  mental  and  moral  faculties.  It  has  been  said, 
and  many  people  thinlt,  that  there  is  no  natural  properly 
in  ideas  wliich  are  evolved  from  the  depths  of  the  in- 
ventor's or  author's  consciousness  ;  and  these  cheap  and 
miraculous  products  should  therefore  be  at  the  disposition 
of  all  who  may  desire  them  for  their  own  use.  Or,  as 
Herbert  Spencer  says  :  * 

There  are  not  wanting  philanthropic  and  even  thinking  men 
who  consider  that  the  valuable  ideas  originated  by  individuals 
— ideas  which  may  be  of  great  national  advantage — should  be 
taken  out  of  private  hands  and  thrown  open  to  the  public  at 
larne. 

To  this  an  inventor  might  fairly  reply  :  "  Why  may  not  I 
make  the  same  proposal  respecting  your  goods  and  chattels, 
your  clothing,  your  houses,  your  railway  shares,  and  your 
money  in  the  funds  ?  .  .  .  True,  as  you  say,  this  capital,  on 
the  interest  of  which  you  subsist,  was  acquired  by  years  of  tod 
— is  the  reward  of  persevering  industry.  Well,  I  m»v  say  the 
like  of  this  machine.  While  you  were  gathering  profits  I  was 
collecting  ideas  ;  the  time  you  spent  in  conning  the  prices  cur- 
rent was  employed  by  me  in  studying  mechanics  ;  your  specu- 
lations in  new  articles  of  merchandise  answer  to  my  experi- 
ments, many  of  which  were  costly  and  fruitless  ;  when  you 
were  writing  out  your  accounts  I  was  makmg  drawings  ;  and 
the  same  perseverance,  patience,  thought  and  toil  which  enabled 
you  to  make  a  fortune  have  enabled  me  to  complete  my.  inven- 
tion. Like  your  wealth,  it  represents  so  much  accumulated 
labor  ;  and  I  am  living  upon  the  profits  it  produces  me  just  as 
you  are  living  upon  the  interest  of  your  invested  savings.  .  .  . 
If  I  have  no  right  to  these  products  of  my  brain,  neither  have 
you  to  those  of  your  hands  ;  no  one  can  become  the  sole  owner 
of  any  article  whatever,  and  '  all  property  is  robbery.'  " 

The  same  author  says  "  that  a  man's  right  to  the  prod- 
uce of  his  brain  is  equally  valid  with  his  right  to  the  prod- 
uce of  his  hands  is  a  fact  which  has  yet  obtained  but  a 
very  imperfect  recognition." 

It  is  often  objected  to  patents  that  they  are  "  monopo- 
lies." The  word  "  monopoly"  is  derived  from  two  Greek 
words  meaning  alone  and  to  sell,  and  signifies  "  the  exclu- 
sive right  to  sell."  A  writer  on  patent  law  t  defines  a 
monopoly  as  "  a  franchise  created  by  the  Government,  and 
vesting  in  an  individual  or  corporation  the  exclusive  privi- 
lege of  practising  a  certain  art,  or  of  making,  using  or 
selling  a  certain  article,  which  but  for  such  monopoly  all 
other  individuals  and  corporations  would  be  at  liberty  to 
practise,  or  to  make  and  use  and  sell."  Such  monopolies 
were  granted  in  monarchical  governments  as  rewards  for 
service  rendered,  and  in  this  manner  nearly  all  commer- 
cial operations  eventually  became  restricted  under  the  pro- 
tection of  such  exclusive  grants  ;  and  as  another  writer  on 
patent  law  J  says  :  "  In  the  grants  of  the  crown  the  sub- 
ject-matter of  the  exclusive  privilege  was  quite  as  often  a 
commodity  of  which  the  public  were  and  long  had  been  in 
possession  as  it  was  anything  invented,  discovered,  or 
even  imported  by  the  patentee."  When  an  exclusive  fran- 
chise is  granted  to  an  inventor,  instead  of  taking  anything 
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from  the  public,  he  confers  on  it  the  greatest  benefits. 
Judge  McLean,  in  a  decision  made  in  1855,  said  that  : 

Patentees  are  not  monopoliits.  This  objection  is  often  made, 
and  it  has  its  effect  upon  society.  The  imputation  is  unjust 
and  impolitic.  A  monopolist  is  one  who  by  the  exercise  of  the 
sovereign  power  takes  from  the  public  that  which  belongs  to 
it,  and  gives  to  the  grantee  and  his  assigns  an  exclusive  use. 
On  this  ground  monopolies  are  justly  odious.  It  enables  a 
favored  individual  to  lax  the  community  for  his  exclusive  bene- 
fit, for  the  use  of  that  to  which  every  other  person  in  the  com- 
munity abstractly  has  an  equal  right  with  himself.  Under  the 
patent  law  this  can  never  be  done.  No  exclusive  right  can  be 
granted  for  anything  which  the  patentee  has  not  invented  or 
discovered.  If  he  claims  anything  which  was  before  known 
his  patent  is  void.  So  that  the  law  repudiates  a  monopoly. 
The  right  of  the  patentee  entirely  resti  on  his  invention  or  dis- 
covery of  that  which  is  useful  and  which  was  not  known  before. 
And  the  law  give»  him  the  exclusive  use  of  the  thing  invented 
or  discovered  for  a  few  years  a«  a  compensation  for  hii  in- 
genuity, labor  and  expense  in  producing  it.  Thi»,  then,  in 
no  sense  partakes  of  the  character  of  a  monopoly. 

The  ground  upon  which  patents  for  inventions  are  grant- 
ed was  very  clearly  stated  by  an  English  judge  as  long 
ago  as  1602,  who  said  : 

That  when  any  man  by  his  own  charge  and  induitry.  or  by 
his  own  wit  or  invention,  doth  bring  any  new  trade  into  the 
realm,  or  any  engine  tending  to  the  furtherance  of  a  trade  that 
never  was  used  before — and  that  for  the  good  of  the  realm — 
that  in  such  cases  the  king  may'grani  to  him  a  monopoly  patent 
for  some  reasonable  time  until  the  lubjects  may  learn  the  tame, 
in  consideration  of  the  good  that  he  doth  bring  by  hii  inven- 
tion to  the  commonwealth  ;  otherwise  not. 

That  there  are  some  great  abuses  which  are  carried  on 
under  the  protection  of  the  patent  laws  is  true  ;  but  this  is 
the  case  with  all  laws,  and  there  has  been  for  yean  past  a 
very  strong  opposition  to  all  patent  laws.  Thii  opposition 
has  come  from  large  corporations,  who  want  freedom  to 
use  the  inventions  of  others  without  paying  for  them,  and 
from  a  part  of  the  agricultural  communities  in  the  West, 
who  have  had  some  unjust  demands  made  on  them  for  the 
use  of  patents,  and  also  have  had  the  feeling  that  agricul- 
tural machinery  and  other  products  would  be  cheaper  if 
they  were  not  patented.  The  question  comes  up  peren- 
nially whether  it  is  wise  and  just  for  the  Government  to" 
stimulate  the  exercise  of  inventive  talent,  or,  in  the  words 
of  the  Constitution  of  the  United  States,  "  to  promote  the 
progress  of  science  and  useful  arts  by  securing,  for  limit- 
ed times,  to  authors  and  inventors  the  exclusive  right  to 
their  respective  writings  and  discoveries."  An  answer  to 
this  inquiry  may  be  given  by  asking  what  object  inventors 
would  have  to  invent  if  they  could  not  have  exclusive  pos- 
session and  control  of  their  inventions  ?  In  other  words, 
if  there  were  no  patent  laws,  inventors  would  stop  invent- 
ing. To  quote  from  a  writer*  on  "  The  Nature  of  Intel- 
lectual Property  :"  "  Whatever  serves  to  increase  that  ele- 
ment of  eager  foresightedness  that  keeps  men  exploring 
every  dark  place  in  the  line  of  social  advance  for  the 
means  of  good  or  the  remedies  ol  evil  that  may  be  found 
there  adds  to  the  rate  at  which  it  gains  on  the  difficulties 
which  beset  its  advance."  The  patent  law  offers  to  orig- 
inal discoverers  or  inventors  certain  exclusive  rights  to 
their  inventions  and  discoveries.  This  is  a  perpetual 
stimulant  to  those  whom  Mr.  Shaler  says  "  are  stamped 
by  nature  with  the  fitness  therefor,  and  have  the  capacity 
for  great  fixedness  of  attention  and  the  training  in  imag- 
ination or  suggestiveness  which  is  required  in  order  to 
meet  the  continued  diffculties  of  an  advance  into  un- 
known paths.  ...  To  retain  this  spirit  of  experiment 
and  investigation  which  lies  at  the  bottom  of  our  Ameri- 


•  N.  S.  Shaler. 
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can  inventiveness,  we  must,  in  the  first  place,  maintain 
tJis  inducements  that  lead  men  into  this  sort  of  life. 
These  inducements  are  the  monetary  prizes  that  it  affords." 
It  would  seem  as  though  the  progress  of  the  English- 
speaking  nations,  but  especially  ours,  and  the  develop- 
ment of  inventions  here  would  be  a  great  object  lesson  to 
prove  the  indebtedness  that  civilization  owes  to  the  sys- 
tems of  patent  law  which  e.xist  in  these  countries. 

"  It  is  a  well-proved  fact,"  Herbert  Spencer  says  in  the 
book  already  quoted  from,  "  that  that  insecurity  of  mate- 
rial property  which  results  from  general  dishonesty  in- 
evitably reacts  to  the  punishment  of  all.  .  .  .  From 
general  distrust  spring  general  discouragement,  apathy, 
idleness,  poverty,  and  their  attendant  miseries,  involving 
alike  all  grades  of  men.  Similar  in  kind  and  less  only  in 
degree  is  the  curse  attendant  upon  insecurity  of  property 
in  ideas.  Just  in  so  far  as  the  benefits  likely  to  accrue  to 
the  inventor  are  precarious  will  he  be  deterred  from  carry- 
ing out  his  plans." 

A  recent  book  *  contains  what  Mr.  Spencer  calls  a 
"  strong  illustration  of  the  fact  that  the  moral  sense,  when 
unguided  by  systematic  deduction,  fails  to  find  its  way 
through  the  labyrinth  of  confused  opinion  to  a  correct 
code  of  duty."  In  the  book  referred  to  the  author  said 
that  in  1840  he  took  out  a  patent  for  steeling  the  surface 
of  rails  and  tires,  and  adds  : 

This  patent  did  not  pay  me  during  the  whole  of  its  time  more 
than  between  .^5,000  and  ;^6,ooo,  and  I  found  so  much  trouble 
connected  with  it  and  the  false  posiiion  I  felt  placed  in  with  our 
own  company  that  I  never  took  out  another,  nor  do  I  ever  ap- 
prove of  engineers  who  have  to  advise  large  companies  being 
themselves  interested  in  patents.  I  look  upon  the  patent  law 
as  a  great  curse  to  this  country.  It  cannot  be  worked  with 
perfect  honesty.  (What  law  can  ?)  Patents  are  taken  out  for 
all  kinds  of  absurd  things,  and  by  people  with  little  or  no  prac- 
tical knowledge  of  the  work  they  undertake,  and  the  really 
practical  man  in  carrying  out  his  work  is  met  at  all  points  by 
the  claims  of  some  patentee.  I  have  in  my  practice  constantly 
found  the  disadvantage  of  the  law,  not  that  I  object  to  reward 
a  man  for  a  real  invention,  but  the  real  inventors  are  rare,  while 
the  patents  are  counted  by  thousands.  The  absence  of  a  patent 
law  would  not  retard  invention.  The  human  mind  will  scheme 
and  study  for  the  pleasure  of  the  work,  and  the  honor  of  being 
the  originator  of  a  real  improvement  would  be  a  sufficient 
stimulus. 

That  Sir  Daniel  may  have  felt  placed  in  a  "  false  posi- 
tion" with  his  company,  which  he  was  paid  to  advise,  if 
he  recommended  the  use  of  his  own  patented  invention 
can  easily  be  understood  ;  and  he  was  also  right  in  not 
approving  of  engineers  who  have  to  advise  large  com- 
panies being  themselves  interested  in  patents,  especially 
for  inventions  they  must  advise  about.  A  consulting  en- 
gineer certainly  ought  not  to  "  blind  his  eyes"  by  "  turn- 
ing aside  after  lucre"  which  might  "  pervert  his  judg- 
ment." In  this  respect,  as  in  many  others,  he  ought  to 
"  avoid  the  appearance  of  evil."  It  may  be  true,  too,  that 
so  distinguished  an  engineer  may  at  times,  in  carrying  out 
his  work,  have  been  met  by  the  claims  of  patentees,  and 
that,  from  his  point  of  view,  this  was  a  "  disadvantage." 
Doubtless  he  may  have  encountered  similar  difficulties  in 
the  titles  of  other  parties  to  real  estate  that  he  or  his  com- 
pany desired  to  occupy,  but  in  such  cases  he  did  not  look 
upon  the  laws  governing  the  ownership  of  real  estate  as 
"  a  great  curse."  He  respected  the  rights  of  owners  of 
such  property,  but  felt  it  a  hardship  that  he  was  compelled 
to  regard  the  titles  of  inventors  to  their  "  property  in 
ideas."     That  the  human  mind  would  scheme  and  study 


*  "  Diaries  of  Sir  Daniel  Goocli,  Bart.' 


for  the  pleasure  and  honor  of  the  work,  even  if  there  were 
no  patent  laws,  may  in  a  certain  sense  be  true,  but  that 
they  would  do  so  with  as  much  intelligence,  energy  and 
persistence  without  as  they  do  with  is  surely  not  true. 
To  quote  once  more  from  Herbert  Spencer  : 

Did  mankind  know  the  many  important  discoveries  which 
the  ingenious  are  prevented  from  giving  to  the  world  by  the 
cost  of  obtaining  legal  protection,  or  by  the  distrust  of  that 
protection  if  obtained — were  people  duly  to  appreciate  the  con- 
sequent check  put  upon  the  development  of  the  means  of  pro- 
duction— and  could  they  properly  estimate  the  loss  thereby 
entailed  upon  themselves,  they  would  begin  to  see  that  the 
recognition  of  the  right  of  property  in  ideas  is  only  less  im- 
portant than  the  recognition  of  the  right  of  property  in  goods. 

That  a  very  large  proportion  of  inventors  exercise  their 
ingenuity  on  matters  of  which  they  are  profoundly  igno- 
rant any  one  who  has  had  much  ^o  do  with  them  will  soon 
discover.  It  is  not  easy  to  see,  though,  how  patents  could 
be  limited  so  as  to  include  only  those  which  cover  devices 
of  practical  value.  It  is  true  that  the  law  says  an  inven- 
tion must  be  new  and  useful ;  but  who  shall  decide  on  the 
usefulness  of  all  the  contrivances  which  are  patented 
weekly  ?  It  may  be  that  in  the  future  the  courts  and  the 
laws  may  make  a  stricter  application  of  the  limiting  word 
"  useful,"  and  that  an  inventor  may  be  compelled  to 
show  the  usefulness  of  his  invention  before  a  patent  is 
granted.  It  is  true,  too,  that  there  is  a  constant  stream  of 
frivolous  inventions  issued  by  the  patent  office,  and  that 
much  intercourse  with  inventors  will  not  increase  one's 
estimate  of  their  wisdom  ;  but  with  all  the  defects  in  the  sys- 
tem, the  fact  remains  that  it  has  the  effect — which  it  was 
intended  to  have — of  stimulating  invention,  and  that 
modern  civilization  owes  a  great  deal  to  the  recognition 
of  property  in  ideas. 


THE  ROAD  QUESTION. 


A  NEW  petition  to  Congress  is  now  being  widely  circu- 
lated for  signature.  It  has  been  started  by  Colonel  Al- 
bert A.  Pope,  of  Boston,  who  has  been  very  active  in 
urging  discussion  of  the  road  question,  and  in  preaching 
the  Gospel  of  Good  Roads,  and  asks  for  the  establishment 
in  Washington  of  a  Department  of  Roads,  a  permanent 
exhibition  and  an  institute  for  the  instruction  of  engineers 
in  road  work. 

Without  intending  to  diminish  at  all  the  importance  of 
improving  our  roads — which  we  have  always  strongly 
urged — it  seems  that  this  petition  asks  too  much.  The 
Agricultural  Department  might  well  establish  a  special 
bureau  to  aid  in  road  improvement  and  to  co-operate 
wherever  possible  in  the  work  now  being  done  in  the  differ- 
ent States,  and  indeed  there  is  no  special  work  to  which 
its  activity  could  be  better  directed  ;  but  there  does  not  ap- 
pear to  be  any  occasion  for  setting  up  the  machinery  of  an  en- 
tire department  with  a  secretary  at  its  head.  Moreover, 
the  question  is  under  State  regulation,  and  too  much 
bureau  interference  might  do  more  harm  than  good. 

To  the  collection  of  a  permanent  exhibition  of  road  ma- 
chinery and  methods  there  can  be  no  possible  objection  ; 
but  this  could  readily  and  properly  be  done  under  the 
charge  of  the  Agricultural  Department  with  but  little  addi- 
tional legislation.  Under  proper  management  such  an 
exhibition  could  be  made  of  much  service. 

To  the  establishment  of  an  institute  for  the  instruction 
of  road  engineers  it  would  seem  also  that  valid  objections 
could  be  made.     It  is  not  the  proper  business  of  the  Gov- 
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ernment  to  train  up  engineers,  with  the  exception  of  the 
few  who  are  needed  for  the  special  purposes  of  the  military 
and  naval  eslablishmenls.  It  is,  unforlunately,  true  that 
too  many  engineers  from  our  present  technical  schools 
know  little  or  nothing  about  road  work,  but  an  appeal  to 
Congress  is  not  the  proper  remedy.  The  continuation  of 
the  present  agitation  and  discussion  of  the  question  will 
do  much  by  drawing  the  attention  of  the  technical  schools 
to  the  fact  that  they  have,  with  some  honorable  excep- 
tions, neglected  the  question,  and  by  showing  engineers 
themselves  how  wide  a  field  there  is  opened  to  them  in 
road  construction  if  they  possess,  or  will  acquire,  the 
necessary  knowledge. 

The  agitation  of  the  road  question  should  be  continued, 
and  support  is  due  to  every  proper  effort  to  further  it  ;  but 
the  petition  referred  to  certainly  seems  a  step  in  a  wrong 
direction,  to  which  attention  should  be  called. 


RAILROADS  OF  THE  WORLD. 


From  a  paper  presented  at  the  recent  meeting  of  the 
International  Railroad  Congress,  it  appears  that  at  the  be- 
ginning of  1891.  the  latest  date  to  which  all  the  necessary 
statistics  could  be  procured,  there  were  617,285  kilometers 
— 383,581  miles— of  railroad  in  operation  in  the  world. 

America  is  the  continent  which  has  reached  the  greatest 
development  in  this  direction,  having  no  less  than  54  per 
cent,  of  the  railroads  of  the  world.  The  United  States 
had  268,400  kilometers  ;  Canada,  22,531,  and  the  Argen- 
tine Republic,  9,000. 

Europe  has  36  per  cent,  of  the  railroad  mileage.  In 
that  continent  Germany  leads  with  42,869  kilometers  ; 
France  is  sei'ond  with  38,895  ;  Great  Britain  third  with 
32,297  ;  Russia  fourth  with  30,957,  and  Austria-Hungary 
fifth  with  27,113  kilometers.  If  the  ratio  of  railroad  mile- 
age to  the  number  of  inhabitants  is  taken,  however,  the 
European  countries  rank  very  differently.  Sweden  stands 
first,  having  16.8  kilometers  to  10,000  population,  and 
Switzerland  comes  second  with  10. g  kilometers  to  10,000 
people.  France,  Denmark,  Germany,  Belgium  and  Great 
Britain  are  not  far  apart,  their  ratios  being  respectively 
96,  9.4,  8.7,  8  6  and  8.5  kilometers  to  10,000  persons  ; 
while  Russia  has  only  3,2  and  Turkey  2.0  kilometers  to 
10.000  inhabitants. 

The  great  continent  of  Asia  has  only  si  per  cent,  of  the 
world's  railroad  mileage,  and  this  is  chiefly  concentrated 
in  a  few  countries.  Outside  of  the  railroad  system  of  Brit- 
ish India,  27,000  kilometers,  some  2,300  kilometers  in 
Japan  and  the  Russian  Trans-Caspian  line  of  1,450  kilo- 
meters, we  find  only  1,310  kilometers  in  the  Dutch  colo- 
nies, 200  kilometers  in  China,  and  a  few  scattered  lines  in 
the  French,  Spanish  and  Portuguese  colonies. 

Africa,  like  Asia,  has  its  railroads  concentrated  in  a  few 
countries.  Algeria  and  Tunis  have  3,100  kilometers  ;  the 
Cape  Colony,  3,000  ;  Egypt,  1,544  ;  Natal  and  the  Trans- 
vaal about  600.  The  "  Dark  Continent"  can  claim  only 
I J  per  cent,  of  the  total. 

The  railroad  mileage  of  Oceanica,  with  the  e.xception  of 
a  short  line  in  the  Hawaiian  Islands,  is  found  entirely  in 
Australia  and  the  adjacent  islands.  The  total  is  3  per 
cent,  of  all  the  railroads  in  the  world. 

The  total  amount  of  capital  invested  in  railroads  is  esti- 
mated at  $32,600,000,000  ;  an  average  of  about  $85,000 
per  mile. 


NEW   PUBLICATIONS. 

The  Financiai.  Seci;ritv  of  Local  Railroad  Construction 
IN  Austria.  By  Sigmund  Sonnenscheln.  Vienna,  Aus- 
tria ;  A.  Hartleben. 

In  Austria,  as  in  nearly  all  the  other  countries  of  Europe, 
there  has  been  for  two  or  three  years  past  much  discussion  over 
the  building  of  local  or  secondary  railroads.  The  term  by 
which  these  roads  are  described  has  hardly  come  into  use  in 
this  country,  though  we  long  ago  accomplished  the  fact,  and  all 
our  leading  roads  have  large  systems  of  branch  lines  and  feed- 
ers auxiliary  to  their  main  trunks.  In  Europe,  however,  it 
seems  to  be  thought  necessary  that  a  fixed  system  for  the  build- 
ing and  management  of  such  roads  should  be  established  and 
formulated  on  a  distinct  basis.  Both  plans,  perhaps,  have  ad- 
vantages of  their  own. 

Mr.  Sonnenschein's  little  book  gives  some  interesting  facts 
in  relation  to  the  local  roads  of  Austria,  and  treats  of  their 
claims  as  an  investment  for  capital.  He  has  collected  much 
information  as  to  the  working  of  those  already  established,  and 
his  book  may  present  some  points  of  interest  to  managers  who 
have  to  deal  with  lines  of  this  class. 


Third  Annual  Report  on  the  Statistics  of  Railroads  in 
THE  United  States  to  the  Interstate  Commerce  Com- 
mission.    Henry  C.   Adams,   Statistician  to  the  Commis- 
sion.    Washington  ;  Government  Printing  Office. 
In  the  Journal  for  February  last  there  was  published  from 
advance  sheets  some  extracts  from  this  report,  with  tables  of 
general  statistics  and  an  account  of  the  method  adopted  by  the 
Statistician  for  grouping  the  figures  by  divisions  covering  vari- 
ous sections  of  the  country.     The  complete  report  has  now  ap- 
peared in  a  bound  volume  containing  9S4  pages,  or  nearly  twice 
as  many  as  the  report  for  the  preceding  year. 

The  number  of  railroads  included  shows  that  the  Inter- 
stite  Commission  is  now  receiving  reports  from  substantially  all 
the  railroads  in  the  country.  We  have  frequently  referred  to  ad- 
vantages of  having  such  statistics  collected  by  official  authoriiy, 
and  to  the  opportunity  offered  of  giving  such  a  general  view  of 
the  railroad  business  of  the  country^ as  had  not  heretofore  been 
possible.  To  a  certain  extent  the  report  does  take  this  oppor- 
tunity ;  but,  unfortunately,  much  is  lost  by  the  late  date  at 
which  it  appears.  The  present  volume  only  covers  the  year 
ending  June  30,  i8go,  so  that  its  figures  are  over  two  years  old, 
and  of  the  time  that  has  elapsed  we  have  no  information.  The 
collection  and  tabulation  of  reports  are  veiy  slow  processes,  it 
is  true,  but  it  is  to  be  hoped  that  the  force  at  the  command  of 
the  Commission  may  be  so  increased  as  partly  to  remedy  this. 
In  many  respects  the  tables  are  well  arranged  and  the  in- 
formation given  is  as  full  as  possible.  The  collection  of  figuies 
for  any  one  road  from  the  report  is,  however,  a  slow  work,  as 
a  number  of  tables  must  be  gone  over  in  each  case. 

Apart  from  these  defects,  the  report  has  great  value,  and  the 
succeeding  years  are  likely  to  increase  this,  as  improvements 
are  made  with  each  volume. 


Simple  Lessons  in  Drawing  for  the  Shop.     By  Orville  H. 

Reynolds,   Chief    Draftsman    Northern     Pacific    Railway. 

Terre  Haute,  Ind.  ;  the  Debs  Publishing  Company. 
This  little  book  belongs  to  the  class  of  what  are  called  "  prac- 
tical" books.  It  is  4,'4'  X  6)4  in.  in  size,  and  contains  only  83 
pages.  The  exercises  and  examples  are  all  good,  but  the  direc- 
tions are  hardly  full  enough  to  serve  alone  as  a  guide  to  a 
learner  of  mechanical  drawing.  If,  however,  a  youthful  aspirant 
for  mechanical  fame  begins  with  this  book,  he  may  be  led  to 
further  knowledge.  In  the  hands  of  an  apprentice  it  will  in 
this  way  have  the  effect  of  awaking  an  ambition  for  more  knowl- 
edge of  the  subject  of  which  it  treats,  and  that  will  then  be  an 
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important  point  gained.     The  instruction   in   it  is  all  good  as 
far  as  it  goes,  but  there  is  not  much  of  it. 


A  Treatise  on  Highway  Construction.  Designed  as  a  Text- 
book and  Work  of  Reference  for  all  7uho  may  be  Engaged  in 
the  Location,  Construction  or  Maintenance  of  Roads,  Streets 
and  Pavements.  By  Austin  T.  Byrne,  C.  E.  Illustrated, 
723  pages  ;  price,  $5-     New  York  ;  John  Wiley  &  Sons. 

A  great  deal  has  been  written  about  roads,  streets  and  pave- 
ments, but  most  of  the  existing  publications  treat  of  only  one 
branch  of  the  subject  or  are  fragmentary  papers  scattered 
through  the  proceedings  of  technical  societies  and  the  pages 
of  technical  journals,  where  it  costs  much  time  and  trouble  to 
find  them.  Mr.  Byrne  has  carefully  collated  the  great  mass  of 
existing  information  on  the  subject,  and  has  presented  the  re- 
mit in  the  present  volume,  which  he  has  endeavored  to  make  a 
comprehensive  book  of  reference. 

How  great  an  amount  of  labor  has  been  done  and  how  thor- 
oughly the  subject  is  covered  may  be  indicated  by  a  list  of  the 
chapter  titles,  as  follows  :  Pavements  ;  Materials  for  Paving  ; 
Stone  Pavements,  Wood  Pavements  ;  Asphaltum  and  Coal 
Tar  Pavements  ;  Brick  Pavements  ,  Broken  Stone  Pavements  ; 
Miscellaneous  Pavements,  Foundations  ;  Resistance  to  Trac- 
tion ;  Location  of  Country  Roads  ;  Width  and  Transverse 
Contour  ;  Earth  Work  ;  Drainage  and  Culverts  ;  Bridges,  Re- 
taining Walls,  Protection  Works,  Tunnels,  Fencing  ;  City 
Streets  ;  Footpaths,  Cuibs,  Gutters  ;  Reconstruction  and  Im- 
provement of  Country  Roads  ;  Maintenance,  Repairs,  Cleaning 
and  Watering  ;  Trees  ;  Staking  out  Work  ;  Specifications  and 
Contracts  ;   Implements  and  Prices. 

Of  the  723  pages  about  240  are  devoted  to  city  streets  and 
pavements  and  245  to  country  roads,  the  remainder  being  oc- 
cupied by  general  topics  more  or  less  applicable  to  both  classes 
of  works.  The  book  is  fairly  well  illustrated,  and  a  very  full 
index  adds  to  its  value. 

Upon  the  whole  it  may  be  said  that  the  author  has  done  a 
service  to  engineers  and  others  engaged  in  road  work  by  pre- 
paring this  volume.  It  is  a  better — because  more  recent — and 
a  much  more  comprehensive  book  than  any  which  we  have  on 
the  subject.  Some  slight  defects  may  be  found,  perhaps,  and 
the  closing  chapter  on  Implements  might  be  improved  ;  but  on 
the  whole  it  is  a  valuable  book  and  should  find  a  place  in  the 
engineer's  library.  It  will  also  be  an  excellent  book  for  road 
leagues  and  improvement  associations  who  wish  to  temper  their 
zeal  with  knowledge,  and  to  know  how  a  road  should  be  made 
as  well  as  how  it  ought  to  look  when  it  is  done.  Its  appear- 
ance is  timely,  as  interest  in  the  road  question  grows  rapidly  in 
many  directions. 


The  Locomotive  Engine  and  its  Development.  A  Popular 
Treatise  on  the  Gradual  Improvements  inade  in  Railway  En- 
gines between  the  Years  1803  and  i8g2.  By  Clement  E. 
Stretton,  C.E.  London,  England  ;  Crosby,  Lockwood  & 
Son. 

The  author  of  this  interesting  little  book  is  a  well-known 
writer  in  English  and  to  some  extent  in  American  technical 
papers,  and  for  years  has  been  contributing  information  to  the 
public  relating  to  the  early  history  of  locomotives.  The  book 
is  5  X  1)4  '"■■  aid  contains  154  pages.  Of  course  in  this  space 
nothing  like  a  complete  history  of  locomotives  could  be  given. 
It  contains  79  engravings,  beginning  with  Trevethick's  locomo- 
tive, built  in  1803,  and  ending  with  Mr.  Webb's  Greater  Britain, 
built  last  year. 

The  book  can  hardly  be  called  a  "  treatise  ;"  it  is  more  prop- 
erly a  popular  sketch  of  the  history  of  locomotives,  but  a  very 
interesting  one.  It  commences  with  the  first  beginning  of 
locomotives,  and  contains  engravings  of  Trevethick's,  Blenkin- 
sop's.  Medley's  and  Stephenson's  early  engines.     This  period 


may  be  called  the  infancy  of  the  iron  horse.  During  this  time, 
as  the  author  says,  "  Locomotive  engines  had  simply  been  em- 
ployed by  private  colliery  owners  for  conveyance  of  coal  upon 
their  own  lines."  In  1825  the  Stockton  &  Darlington,  the  first 
public  railway  in  the  world,  was  opened  for  traffic.  This  was 
the  beginning  of  the  second  or  youthful  period  of  locomotive 
development.  In  this  part  of  the  book  engravings  and  descrip- 
tions are  given  of  Stephenson's  engines.  Locomotion,  Experi- 
ment, Twin  Sisters,  Lancashire  Witch,  Hackworth's  Royal 
George  and  Foster,  Rastrick  &  Company's  Agenoria,  which 
"  was  exactly  similar  to  the  Stourbridge  Lion,"  the  first  locomo- 
tive which  ever  ran  in  this  country. 

The  third  period,  or  the  adolescence  of  locomotive  develop- 
ment, began  with  the  celebrated  RainhiU  trial.  The  Rocket, 
Novelty  and  Sanspariel,  the  three  engines  which  competed  for 
the  prize,  are  all  described.  These  are  succeeded  by  many 
illustrations  of  locomotives  which  were  built  soon  after  this 
trial,  all  of  which  are  very  interesting. 

The  third  chapter  covers  the  period  of  the  "  Battle  of  the 
Gauges,"  when  ihe  advocates  of  the  7  ft.  and  the  4  ft.  8^  in. 
gau£:es  competed  with  each  other  in  the  speed  of  their  trains 
and  the  size  of  their  locomotives.  It  was  the  time  when  large 
driving-wheeU  were  very  much  in  vogue,  and  a  numbe.r  of  these 
are  shown  in  the  engines  which  are  illustrated. 

Chapter  IV  describes  and  discusses  Modern  Locomotives  for 
Main  Line  Trains.  In  this  the  principal  types  of  locomotives 
now  used  on  English  lines  are  illustrated  and  described. 

Chapter  V  is  on  Sundry  Appliances.  The  steam  sand  blast, 
the  injector  and  the  Joy  valve-gear  are  discussed  here.  A 
good  index  completes  the  work. 

f  Altogether  persons  interested  in  locomotive  engines  will  find 
it  one  of  the  most  readable  books  on  that  subject  which  has  ever 
been  publisned.  It  is  written  in  a  popular  style,  which  is  very 
simple  and  plain.  The  author,  happily,  has  avoided  any  at- 
tempt at  fine  writing,  and  has  told  the  story  of  the  wonderful 
development  of  the  locomotive  in  a  very  simple  and  plain  way. 
It  is  to  be  regretted,  though,  that  the  engravings  are  not  bet- 
ter than  they  are.  Some  of  them  are  "  process"  cuts  of  that 
ragged  character  which  makes  one  regret  that  the  "  process" 
of  producing  them  was  ever  discovered. 

It  would,  too,  have  added  very  much  to  the  interest  and 
value  of  the  illustrations  of  the  older  engines  if  the  original 
source  from  which  the  illustrations  have  been  copied  had  been 
given.  Some  of  them  obviously  are  not  authentic.  That  of 
Stephenson's  Killingworth  engine,  on  pages  12  and  13,  with 
connecting-rods,  cross-heads  and  guides  like  spider-webs,  is 
obviously  inaccurate,  as  the  mechanism,  if  made  as  it  is  pro- 
portioned in  the  illustration,  would  be  impossible.  The  engrav- 
ing of  the  Locomotion,  on  page  17,  is  plainly  not  a  copy  of  an 
actual  machine,  but  is  made  from  a  drawing — and  a  very  poor 
one — of  a  "  scheme."  Notwithstanding  these  defects  the  book 
possesses  so  much  interest  that  they  will  be  excused  on  read- 
ing what  the  author  has  written.  There  is  abundant  room 
for  amplification,  however,  and  it  is  to  be  hoped  that  some  time 
in  the  future  he  will  give  the  public  a  more  elaborate  and  com- 
plete history  of  locomotives,  in  which  the  evolution  of  their  dif- 
ferent organs  may  be  described.  Such  a  work  offers  a  very 
tempting  field  to  any  writer  with  a  knowledge  of  locomotive 
engineering  and  a  taste  for  antiquarian   research. 


CURRENT   READING. 


The  November  number  of  the  Journal  of  the  Military  Ser. 
vice  Institution  is  an  unusually  full  one.  There  are  articles  on 
Guns  and  Forts,  by  Colonel  King  ;  Cavalry  Equipment,  by 
Lieutenant  Cole  ;  Water  Supply  in  Desert  Campaigns,  by 
Lieutenant  Beckurts  ;  Skobeleff's  Last  Campaign,  by  Captain 
Clark  ;    Recruiting    Experiences,   by   Lieutenant   Hawthorne  ; 
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the  New  Infantry  Drill  Regulations,  by  Lieutenant  Crane  ;  Ar- 
tillery Service  in  the  Rebellion,  by  General  Tidball  ;  and  a 
variety  of  reprints  and  translations. 

The  November  number  of  the  North  American  Revikw, 
besides  several  political  articles,  gave  its  readers  papers  on  the 
Scandinavian  in  the  United  States,  by  Professor  Boyescn  ; 
What  Cholera  Costs  Commerce,  by  Erasius  Wiman  ;  Waste 
Products  Made  Useful,  by  Lord  Playfair  ;  Quarantine  at  New 
York,  by  Dr.  Jenkins  ;  Ernest  Renan,  by  Robert  G.  Intjersoll  ; 
and  several  minor  papers,  by  writers  of  standing.  Two  short 
papers  on  the  share  which  Europe  means  to  have  in  the  Fair  at 
Chicago  next  year,  written  by  our  Consuls-General  at  Berlin 
and  St.  Petersburg,  will  find  many  readers. 

The  leading  article  in  the  Popular  Science  Monthly  for 
December  is  a  continuation  of  Dr.  Andrew  D.  While's  series 
on  the  Warfare  of  Science.  The  title  of  this  one  is  From 
Magic  to  Chemistry  and  Physics,  which  will  indicate  its  sub- 
ject. Deafness  and  the  Care  of  the  Ears  is  treated  by  Dr.  A.  M. 
Fanning,  and  Arthur  Kilson  writes  of  the  Fallacies  of  Modern 
Economists.  Some  shortei  articles  make  up  a  very  interesting 
number. 

The  October  number  of  Good  Roads  has  a  number  of  excel- 
lent articles  and  is  well  worth  attention. 

With  the  November  number  the  Arena  closed  its  sixth  vol- 
ume. In  its  three  years  of  life  this  magazine  has  made  a  place 
for  itself,  and  has  gained  the  respect  of  the  reading  and  think- 
ing public.  It  is  strong  and  aggressive,  speaking  without  hesi- 
tation on  subjects  of  the  highest  public  interest,  and  it  has  al- 
ways something  lo  give  the  reader  which  will  claim  his  careful 
consideration. 

The  first  number  of  the  new  volume  shows  no  decrease  in  in- 
terest and  presents  an  excellent  table  of  contents. 

A  recent  addition  to  the  list  of  technical  journals  is  Trans- 
port, a  weekly  published  in  London.  A  large  part  of  its  space 
is  devoted  to  harbors,  canals  and  water-ways,  but  it  has  also 
something  to  say  about  railroads  and  ship-building.  The  arti- 
cles are  generally  short  ;  but  the  numbers  before  us  manage  to 
give  a  great  deal  of  information  in  a  condensed  form. 

The  October  number  of  Goldthwaite's  Geographical 
Magazine  has,  besides  a  continuation  of  the  Columbus  articles, 
papers  on  Social  Life  in  China  ;  the  Wind  as  an  Erosive 
Agency  ;  the  North  Carolina  Coast  ;  Movements  of  the  Earth's 
Crust  ;  Origin  and  Diftusion'of  Cholera  ;  besides  several  others 
of  general  interest.  This  magazine  always  has  a  number  of 
aiticles  which  will  interest  the  reader,  besides  those  of  special 
geographical  value. 

In  the  number  of  Harper's  Weekly  for  November  2  the 
opening  ceremonies  of  the  Chicago  Exposition  are  described 
and  illustrated.  The  same  number  also  has  an  illustrated  de- 
scription of  the  City  of  Mexico.  The  number  for  Nove.iiber  7 
continues  the  Exposition  illustrations,  and  has  also  illustrated 
papers  on  the  Milwaukee  Fire,  on  the  Chicago  Lake  Front,  and 
on  Christiania,  the  capital  of  Norway.  An  article  on  Electric 
Railroads  gives  some  interesting  statistics. 

The  December  number  of  Scribner's  Magazine  is  the  holi- 
day number,  and  is  notable  lor  the  number  of  short  stories  and 
the  excellent  illustrations.  More  solid  matter  is  not  lacking, 
however,  and  there  are  articles  on  Norwegian  and  French 
Painters,  on  the  German  Entry  into  Paris,  and  on  the  Chicago 
Exposition  Buildings,  which  are  just  now  a  central  point  of  in- 
terest. 

In  the  Overland  Monthly  for  November  a  second  paper 
on  the  University  of  California  is  timely,  as  it  gives  a  careful 
account  of  the  observatory  and  its  management,  which  has 
recently  been  the  subject,  of.  much^criticism  ;  some  excellent 


illustrations  accompany  this  paper.  An  illustrated  description 
of  the  Santa  Lucia  Mountains  in  Monterey  County  treats  of  a 
part  of  California  as  yet  but  little  known.  The  Fisheries  of 
California  are  discussed  by  Professor  David  Starr  Jordan,  and 
a  short  but  interesting  article  describes  the  Siwash  Indians  of 
Puget  Sound,  a  peculiar  people. 

The  December  number  of  Harper's  Magazine  is  a  Christ- 
mas number,  and  is  largely  given  up  to  short  stories  and  illus- 
trations ;  some  of  the  latter  are  very  fine  specimens  of  the  en- 
graver's art.  This  number  opens  the  86th  volume  of  this  maga- 
zine. 

The  November  number  of  Oijting  is  bright  and  seasonable, 
and  the  illustrations  are  of  excellent  quality.  Among  the  arti- 
cles in  this  number  are  Yumi,  the  Japanese  Longbow,  by  Rob- 
ert G.  Denig  ;  Through  Darkest  America  (continued),  by 
Trumbull  White  ;  Battles  of  the  Football  Season  of  'gi,  by 
Walter  Camp  ;  Bicycle  Riding  in  Germany,  by  Fanny  B.  Work- 
man ;  A  Day  with  the  Quail,  by  Ed.  W.  Sandys  ;  A  Thanks- 
giving Day's  Bear-Hunt,  by  H.  S.  Habersham  ;  A  Moot  Point 
in  Track  Athletics,  by  John  Corbin  ;  National  Guard  of  New 
Jersey  (second  paper),  by  Lieutenant  W.  H.  C.  Bowen,  U.  S.  A.^; 
Round  the  World  with  Wheel  and  Camera  (continued),  by 
Frank  G.  Lenz  ;  Sturgeon  Fishing  in  Russia,  by  Robert  F. 
Walsh  ;  and  the  usual  editorials,  poems,  records,  etc. 

In  the  Eclectic  Magazine  for  November  there  are  some 
excellent  articles,  including  New  Japan,  from  the  Fortnightly 
Reviexo  ;  Storage  of  the  Nile  Flood,  from  Blackwood' s  Maga- 
zine;  Growth  of  Industrial  Peace,  from  the  Contemporary  Re- 
view  ;  Where  did  Columbus  First  Land  ?  from  the  Nineteenth 
Century ;  and  a  good  selection  of  minor  articles  from  the  Eng- 
lish periodicals. 

In  the  November  number  of  the  Engineering  Magazine 
there  are  articles  on  Light  in  Tall  Olfice  Buildings  ;  Industrial 
Development  of  the  South  ;  Progress  in  Wood  Working  ;  City 
Hall  Architecture  in  America  ;  the  Geological  Survey  ;  What 
Engineering  Owes  10  Chemistry  ;  Relative  Cost  of  Gas  and 
Electricity  ;  the  Mississippi  Problem  ;  the  Electric  Motor  and 
the  Farmer  ;  Business  Opportunities  in  Cuba  ;  and  the  usual 
special  departments.     The  number  is  well  illustrated. 


BOOKS    RECEIVED. 


Our  Share  in  Coast  Defense.  Part  J.  :  the  ilinch  Breech- 
loading  Kijled  Mortars.  Providence,  R.  I  ;  the  Builders'  Iron 
Foundry.  Some  extracts  from  this  pamphlet  will  be  found  on 
another  page. 

First  Report  of  the  Bureau  of  Mines  of  the  Province  of  On- 
tario, 1891.  Toronto,  Ont.  ;  published  by  order  of  the  Legis- 
lative Assembly. 

Modern  Locomotive  Construction.  By  J.  G.  A.  Meyer.  Cloth, 
1,030  illustrations.  Price,  $10.  New  York  ;  John  Wiley  & 
Sons. 

Annals  of  the  Italian  Society  of  Engineers  and  Architects  : 
Number  IV,  Volume  VII,  August,  iSg2.  Rome,  Italy  ;  pub- 
lished by  the  Society. 

Transactions  of  the  Canadian  Society  of  Civil  Engineers  :  Vol- 
ume VI.  Part  I :  January-June,  1892.  Montreal  ;  published 
by  the  Society. 

Transactions  of  the  Ttchnical  Society  of  the  Pacific  Coast  : 
October,  1892.     San  Francisco  ;  published  by  the  Society. 

Proceedings  of  the  Fifth  Annual  Conventien  of  the  Train  Dis- 
patchers' Association  of  America;  held  at  New  Orleans,  La., 
June  14-17,  1892.  J.  F.  Mackie,  .Editor.  Published  by  the 
Association. 


540 


THE     RAILROAD    AND 


[December,  1892. 


Proceedings  of  the  Engineers'  Club  of  Philadelphia  :  yohime 
IX,  A'o.  4 ;  October,  1892.  Philadelphia  ;  published  by  the 
Club. 

Quarterly  Report  of  the  Chief  of  the  Bureau  of  Statistics, 
Treasury  Department,  relative  to  the  Imports,  Exports,  Immigra- 
tion and  Navigation  of  the  United  States  for  the  Quarter  ending 
June  30,  1892.  Hon.  S.  G.  Brock,  Chief  of  Bureau.  Wash- 
ington ;  Government  Printing  Office. 

Transactions  of  the  A  merican  Institute  of  Electrical  Engineers  : 
Volume  IX,  Nos.  7  and  8  ;  July  and  August,  1892.  This  num- 
ber contains  the  papers  read  at  the  general  meeting  in  Chicago 
in  June  last. 


TRADE    CATALOGUES. 


All  subscribers  who  are  interested  in  history  should  take  ad- 
vantage of  the  offer  made  on  another  page  by  Mr.  A.  O.  Nor- 
ton, of  Boston,  to  send  them  an  engraving  of  the  Original  Jack 
carried  on  board  the  Ark  by  Captain  Noah.  We  have  been 
favored  with  an  advance  copy,  and  must  say  that  from  internal 
evidence  we  believe  that  it  is  an  excellent  and  faithful  repre- 
sentation. It  is  accompanied  by  some  engravings  of  jacks  of 
later  date. 


Inventive  Progress.     Benefits  of  the  American  Patent  System. 
William  A.  Rosenbaum,  New  York. 

This  handsome  pamphlet  contains  some  general  remarks  on 
the  patent  system,  the  nature  of  patents  and  the  kind  of  inven- 
tions which  are  patentable.  It  is  illustrated  by  views  of  the 
Patent  Office  and  portraits  of  a  number  of  noted  inventors. 


Illustrated  Catalogue  of  Machinists'  Tools.     F.  E.  Reed  &'  Com- 
pany,  Worcester,  Mass. 

This  catalogue  illustrates  and  describes  a  great  variety  of 
lathes  of  different  sizes  and  also  several  patterns  of  milling  ma- 
chines. Most  of  these  are  of  forms  well  approved  by  use,  but 
improvements  are  not  by  any  means  excluded. 


The  Heating  of  Railroad  Shops.      The  Huyett  &^  Smith  Manu- 
facturing Company,  Detroit,  Mich. 

This  little  pamphlet  contains  illustrations  of  the  Smith  hot- 
blast  apparatus,  with  views  and  plans  of  several  large  shops 
heated  by  this  device.  The  hot-air  system  has  many  features 
to  recommend  it,  and  it  can  often  be  applied  where  no  other 
plan  can  well  be  adopted.  For  shops  with  a  large  open  area  it 
seems  especially  well  fitted. 


Some  Facts  of  Interest  in  Regard  to  Sargent's  Automatic  Smoke 
Preventer.     Sargent  Ss'  Greenleaf,  Rochester,  N.  Y. 

This  pamphlet  describes  and  illustrates  Mr.  James  Sargent's 
device  for  burning  bituminous  coal  ;  giving  also  some  records 
of  tests  and  experiences  had  with  it.  The  prevention  of  smoke 
from  bituminous  coal  has  been  the  object  of  many  inventions, 
and  this  one  seems  to  have  attained  a  very  fair  degree  of  suc- 
cess. 


I.  List  of  Gearing.  2.  Illustrated  Catalogue  oj  Turbine  Water 
Wheels.  3,  Shafting,  Pulleys  and  Hangers.  The  Robert 
Poole  &*  Son  Compajiy,  Baltimore,  Md. 

These  catalogues  show  a  great  variety  of  work.  The  espe- 
cial department  in  which  the  company  named  does  the  largest 
work  is  machinery  for  the  transmission  of  power,  as  indicated 
by  the  catalogues  named.  This  does  not  cover  all  its  work, 
however,  for  a  large  amount  is  done  in  its  shops  on  cable  rail- 
road plants  and  on  special  machinery  of  the  heaviest  class. 


Cylinder  Lubricators,  Grease-cups,  etc.  Catalogue  No.  2.  The 
Lackawanna  Lubricating  Company,  Scranton,  Pa. 
This  catalogue  contains  well-illustrated  descriptions  of  the 
cylinder  lubricators  and  other  devices  made  by  the  company 
named,  which  is  comparatively  new,  but  is  building  up  a  con- 
siderable business  by  excellence  of  work  and  careful  attention 
to  details. 


The  United  Stales  Metallic  Packing  Company.  Philadelphia, 
Pa. 
This  very  neatly  printed  and  bound  book  contains  illustrated 
descriptions  of  the  various  kinds  of  packing  made  by  this  com- 
pany for  locomotives,  stationary  and  marine  engines.  This 
packing  is  well  known  and  widely  used  ;  and  the  company's 
book  gives  the  strongest  possible  certificate  to  its  excellence  in 
the  shape  of  a  list  of  users  which  occupies  a  number  of  closely 
printed  pages.  It  includes  railroads,  manufacturers  and  en- 
gine-builders in  all  parts  of  the  world,  showing  how  far  this 
packing  has  made  its  way. 


Genetal  Illustrated  Catalogue,  No.  27.  The  Huyett  &•  Smith 
Manufacturing  Company,  Detroit,  Mich. 

This  handsomely  illustrated  pamphlet  contains  descriptions 
of  a  great  variety  of  apparatus  made  by  the  company  named. 
These  include  dry-kilns,  brick  dryers,  hot-blast  apparatus,  ven- 
tilating fans,  blowers  for  various  purposes,  engines,  marine 
water-tube  boilers,  dust  separators,  cotton  fans,  exhaust  fans, 
steam  traps,  blast  gates,  etc. — a  pretty  comprehensive  list. 
After  a  study  of  this  catalogue  one  can  appreciate  better  than 
ever  before  the  variety  of  purposes  to  which  the  fan  blower  can 
be  applied. 

Approved  Elevating  and  Conveying  Apparatus.  The  Link-belt 
Machinery  Company,  Chicago. 

This  handsome  catalogue  gives  descriptions  and  illustrations 
of  several  kinds  of  link-belting  and  their  application  to  differ- 
ent purposes.  The  link-belt  has  been  introduced  in  so  many 
places  and  has  served  the  purposes  for  which  it  was  devised  so 
well,  that  it  is  now  generally  known,  and  any  desciiption  here 
would  be  superfluous.  For  elevators  and  for  conveying  ma- 
chinery generally  it  seems  to  be  replacing  the  old  appliances 
wherever  it  becomes  known. 

The  Link-Belt  Company  does  a  large  business  in  machinery 
for  the  transmission  of  power,  as  well  as  lor  elevating  pur- 
poses ;  and  some  reference  to  this  will  also  be  found  in  the 
catalogue. 

Price  List  of  Supply  and  Repair  Parts,  Electric  Railroad  Ap- 
paratus. October,  1892.  The  General  Electric  Company, 
New  York. 


The  General  Electric  Company.  Bulletin  No.  1,003  •'  Railroad 
Power  Geneiators.  Bulletin  No.  1,004  .•  W.  P.  Railroad 
Motors.     Issued  by  the  Company. 


SOME  CURRENT  NOTES. 


The  Russian  Trans-Caspian  Railroad,  it  is  announced, 
will  be  extended  from  its  present  terminus  at  Samarcand 
northeast  about  200  miles  to  Tashkend,  an  ancient  city 
and  the  commercial  center  of  Eastern  Turkestan.  The 
building  of  this  extension  will  take  about  two  years  and 
will  be  under  the  charge  of  General  Annenkotf,  who  was 
the  engineer  of  the  older  portion  of  the  line. 

A  further  extension  is  under  consideration,  from  Tash- 
kend to  Khokand,  about  150  miles.  It  is  probable  that  con- 
struction work  will  be  continuous  until  the  road  reaches 
the  eastern  frontier  of  China. 
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The  deepest  well  in  Europe  is  an  experimental  boring 
made  at  Schladebach,  Germany,  in  the  prosecution  of 
some  geological  researches.  This  boring  has  reached  a 
depth  of  5,717  ft.,  over  a  mile,  but  the  results  so  far  ob- 
tained have  not  been  important. 


Thk  next  international  exposition  after  Chicago's  is  to 
be  held  in  Antwerp  in  1894.  Preparations  have  already 
been  begun,  and  a  site  has  been  chosen  for  the  buildings. 
This  will  take  the  place  of  the  exposition  which  it  had  been 
proposed  to  hold  in  Brussels  in  1895.  It  is  possible,  how- 
ever, that  the  date  of  the  Antwerp  exposition  may  be 
changed  to  1895. 


The  railroad  line  from  Jaffa  to  Jerusalem,  which  has 
been  lately  opened  for  business,  is  54  miles  in  length.  At 
present  the  journey  takes  three  hours,  but  when  the  road 
is  fully  in  order  and  the  road-bed  settled  a  decrease  in 
time  to  two  hours  will  be  made. 

The  company  has  the  concession  for  several  lines  and 
work  has  already  been  begun  on  two  branches.  The  first 
starts  from  the  main  line  at  Ramleh  and  will  be  built  this 
year  to  Naplouse,  31  miles  ;  this  road  is  the  beginning  of 
a  line  to  Damascus  and  Upper  Syria.  The  second  branch 
also  starts  from  Ramleh  and  is  to  run  to  Gaza,  about  47 
miles  ;  from  Ga^a  it  will  be  extended  hereafter  to  El  Arich 
on  the  frontier  of  Egypt. 


"^  A  NEW  use  for  aluminum  has  been  found  by  a  French 
inventor,  who  places  a  very  thin  plate  of  the  metal  between 
the  two  thicknesses  of  leather  in  the  sole  of  a  shoe.  If  the 
plate  is  made  thin  enough  it  will  not  make  the  sole  too 
stiff  ;  the  metal  will  keep  out  moisture  and  will  add  to  the 
warmth  of  the  foot. 


It  is  stated  by  Herr  Reinhardt  Mannesmann  that  the 
addition  of  a  small  percentage  of  tungsten  to  aluminum 
increases  its  tensile  strength  to  a  remarkable  degree. 
This  tungsten-aluminum  alloy  also  possesses  the  quality 
of  resistance  to  the  effects  of  water  alone,  of  salt  water 
and  of  impure  water,  showing  no  signs  of  oxidization  even 
after  long  submersion. 


A  NEW  oil  field  has  been  discovered  in  Sumatra,  and 
from  test  borings  it  is  thought  that  oil  will  be  found  over 
some  400  square  miles  of  country.  Wells  already  bored 
at  Langkat  are  yielding  from  3,000  to  4.000  barrels  a 
month.  The  oil  is  reported  as  much  better  than  that  from 
the  Baku  wells  in  Russia  and  equal  to  good  Pennsylvania 
oil.  The  oil  district  lies  on  the  coast,  where  shipments 
are  easily  made.  The  Dutch  colonial  authorities  have 
granted  many  concessions  for  wells. 


Some  trials  have  been  made  on  the  Metropolitan  Rail- 
way, in  London,  of  Anderson's  system  of  ventilation.  A 
rectangular  tube  is  laid  between  the  rails.  This  has  valves 
on  top,  which  are  opened  by  the  locomotive  as  it  passes. 
At  intervals  on  the  line  are  stations  where  exhaust  fans 
draw  out  the  smoke,  gas,  etc.,  from  the  ventilating  pipe 
and  discharge  it  through  a  chimney  into  the  outer  air. 
On  the  section  fitted  with  this  apparatus  it  has  worked 
well  enough  to  encourage  the  company  to  make  further 
trials. 


The  Waddell-Entz  storage  battery  is  to  be  tried  on  the 
Second  Avenue  Railroad,  in  New  York.  The  batteries 
will  be  placed  under  the  seats,  each  car  carrying  too  cells, 
weighing  2,700  lbs.  in  all.  A  modified  type  of  the  Gramme 
hollow  ring  motor  will  be  used,  one  placed  on  each  axle. 


An  artesian  well  has  been  sunk  at  Galveston,  Tex.,  to 
the  depth  of  3,071  ft.  without  obtaining  water.  The  pipe 
sunk  is  22  in.  for  57  ft.  ;  then  15  in  to  a  depth  of  870  ft.  ; 
12  in.  to  1,500  ft.  ;  9  in.  to  2,563  ft.,  and  6  in.  to  the  low- 
est point  reached.  The  borings  showed  in  succession  46 
ft.  of  gray  sand  ;  i8  ft.  of  red  clay  and  shells  ;  36  ft.  of 
blue  clay  mixed  with  shells  and  fragments  of  rotten  wood  ; 
218  ft.  of  sand,  shells  and  wood  ;  497  ft.  of  sandy  clay  ; 
473  ft.  of  clay  mixed  with  sand,  shells  and  rotten'  wood. 


and  below  that  strata  of  sand  and  clay  with  some  large 
logs.     At  the  bottom  the  drill  struck  a  bed  of  shells. 

The  city  of  Galveston  has  a  number  of  aitesian  wells 
from  825  to  1,350  ft.,  but  the  water  is  unfit  for  domestic 
purposes,  though  it  is  used  in  boilers,  etc.  The  experi- 
ment just  made  cost  the  city  175,000. 

The  new  cruisers  Raleigh  and  Cincinnati  have  about 
the  same  displacement  and  armament  as  the  "  M"  class 
of  cruisers  of  the  British  Navy,  the  Davoitst  of  the  French 
Navy  and  the  Italian  Giovanni  Baiisan.  The  "  M" 
cruisers  have  been  very  unfortunate,  having  had  many  ac- 
cidents, due  chiefly  to  defects  in  design.  The  boilers  and 
machinery  were  too  light,  and  some  structural  weakness 
was  developed  also.  The  general  opinion  has  been  that 
strength  was  sacrificed  to  secure  speed.  This  mistake,  it 
is  believed,  has  been  avoided  in  our  own  ships. 


A  NEW  freight  engine,  lately  completed  at  the  Crewe 
shops  of  the  London  &  Northwestern  Railway,  has  20  X 
24-in.  cylinde'rs  and  four  51 -in.  wheels  all  coupled.  She 
has  a  long  boiler  with  two  sets  of  tubes  and  combustion 
chamber  in  the  center  of  the  barrel,  similar  to  that  of  the 
Greater  Britain,  which  was  illustrated  in  the  Journal  a 
short  time  ago. 

The  sum  of  $5,000  has  been  given  by  the  Emperor  of 
(jermany  to  build  a  balloon  for  military  purposes,  and 
.$2,000  more  for  conducting  experiments.  The  balloon 
will  be  56  ft.  in  diameter,  and  will  hold  about  90,000  cub. 
It.  of  gas.  It  will  be  used,  if  successful,  in  military  recon- 
noisances  and  in  taking  scientific  observations. 


The  south  jetty,  or  breakwater  at  the  mouth  of  Galves- 
ton Harbor,  is  now  completed  for  24,600  ft.  from  the  shore. 
It  is  built  of  large  stones  carefully  selected  and  piled  up. 
Work  on  the  north  jetty  has  just  been  begun. 

It  is  found  that  these  jetties  are  already  beginning  to 
have  a  remarkable  effect  on  the  channel,  the  sand  at  the 
bottom  being  scoured  out  by  the  force  of  the  currents. 


From  recent  data  furnished  by  the  surveying  parties  in 
the  field,  the  Intercontinental  Railroad  Commission  reports 
that  the  construction  of  a  railroad  from  a  port  on  the 
Caribbean  Sea  through  Colombia,  Ecuador  and  Peru  to 
Lake  Titicaca,  on  the  western  border  of  Bolivia,  is  entirely 
practicable.  The  distance  is  2,800  miles,  and  the  line 
traverses  in  part  the  great  Andine  plateau,  the  ascent-to 
which  can  be  made  by  works  of  moderate  cost.  The  coun- 
try has  great  natural  resources  as  yet  only  partially  de- 
veloped. 

The  parties  in  Central  America  have  nearly  completed 
the  preliminary  lines  through  Nicaragua  and  San  Salva- 
dor, and  are  now  at  work  in  Costa  Rica. 


Some  recent  experiments  made  in  Austria  seem  to  show 
that  mild  steel  cooled  to  a  temperature  of  100°  below  zero 
opposes  quite  as  much  resistance  to  bending  and  fracture 
as  at  ordinary  temperatures.  The  tests  were  made  with 
small  bars  under  a  falling  weight,  and  in  every  case  the 
bending  and  permanent  set  were  less  with  the  cooled  bars. 


A  largely  signed  petition  to  Congress  for  the  estab- 
lishment of  a  Bureau  of  Roads  is  to  be  presented  at  the 
next  session.  The  petition  is  being  widely  circulated,  and 
has  already  received  many  signatures.  The  maintenance 
of  an  Institute  of  Road;Engineering  for  popular  instruction 
in  this  question  is  also  proposed,  as  well  as  a  permanent 
exhibition  of  road  material  and  machinery. 


The  Rapid  Transit  Commission  in  New  York  has  so  far 
completed  its  work  that  the  franchise  for  the  underground 
lines  which  it  laid  out  is  advertised  for  sale.  The  sale 
will  take  place  January  29,  and  the  purchaser  will  have  to 
give  security  for  the  commencement  of  work  within  a 
given  time,  and  its  completion  within  a  reasonable  limit. 
A  company  must  be  organized  with  $50,000,000  capital. 
The  sale  will  be  made  to  the  party  giving  the  proper  secu- 
rity who  will  offer  the  city  th?  best  tertnsforthe  franchise, 
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The  Nicaragua  Canal  Convention,  which  met  in  St. 
Louis  in  June  last,  was  called  to  reassemble  in  New  Or- 
leans, November  30.  The  object  of  the  second  meeting 
was  to  take  measures  to  present  to  Congress  the  claims  of 
the  Canal  for  assistance  and  endorsement. 


18,818  tons,  or  9.7  per  cent.,  in  the  weekly  output.  The 
greatest  degree  ot  activity  at  present  is  found  in  Ohio  and 
m  the  South. 


At  the  request  of  a  number  of  manufacturers,  a  test  of 
the  comparative  strength  and  holding  power  of  cut  nails 
and  of  steel  wire  nails  was  begun  on  the  testmg  machine 
at  the  United  States  Arsenal,  Watertown,  Mass.,  on  No- 
vember 30.  The  tests  are  conducted  by  a  committee  of 
manufacturers,  and  will  include  all  the  sizes  ordinarily  in 
use.  In  view  of  the  great  extent  of  the  nail  manufacture 
and  the  sharp  competition  now  existing  between  the  two 
kinds  of  nails,  these  tests  are  of  considerable  importance. 


The  production  ot  iron,  which  had  been  gradually  de- 
creasing for  some  months,  has  taken  a  turn  and  is  now  in- 
creasing. The  American  Manufacturer's  report  shows 
that  on  November  i  there  were  in  blast  258  furnaces  with 
a  productive  capacity  of  173,925  tons  per  week  ;  an  in- 
crease in  capacity  of  12,367  tons  during  October. 

The  capacity  of  the  blast  furnaces  at  work,  however,  is 
considerably  less  than  it  was  a  year  ago.  As  compared 
with  .November,    1891,  the   report  shows  a  decrease  of 


A  VERY  remarkable  run  was  made  by  the  Empire  State 
Express  on  the  New  York  Ceniral  &  Hudson  River  Rail- 
road east  over  the  Mohawk  Division  of  that  road  on 
on  November  8.  The  tram  left  Syracuse  ^o  minutes  late 
and  arrived  at  Albany  only  10  minutes  late,  having  made 
the  run  of  I47;<  miles  in  2  hours  35  minutes,  including  a 
stop  of  3  minutes  at  Utica.  It  consisted,  as  usual,  of  four 
cars,  and  was  drawn  by  Engine  No.  893.  The  average 
speed,  including  stops,  was  thus  57.10  miles  an  hour. 

The  run  from  Syracuse  tunnel  to  Utica  station,  51.67 
miles,  was  made  in  46  minules,  or  at  an  average  speed  of 
67. 38  miles  an  hour.  The  distance  from  Chillenango  to 
Schenectady,  116. 16  miles,  was  covered  in  1 10  minutes,  or 
at  an  average  speed  of  63.36  miles  an  hour.  This  is  a  re- 
markable instance  of  long-sustained  high  speed. 


The  Pennsylvania  Railroad  has  recently  begun  the  work 
of  doing  away  with  one  ot  the  most  troublesome  grade 
crossings  in  the  country — that  where  its  tracks  now  cross 
those  of  the  New  Jersey  Central  at  Elizabeth,  N.  J.  To 
do  this  requires  the  raising  of  the  tracks  for  nearly  two 
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miles.  There  are  four  tracks,  and  the  first  work  to  be 
(lone  is  to  raise  two  of  them  to  the  required  grade  on  a 
temporary  wooden  trestle.  When  this  is  done,  the  per- 
manent road-l)ed  for  the  other  two  tracks  will  be  l)uilt, 
and  lastly  the  trestle  first  built  will  be  replaced.  Wher- 
ever possible  the  new  road-bed  will  consist  of  earth  em- 
bankment with  masonry  retaining  walls  ;  some  of  the  city 
streets  will  be  crossed  by  arch  bridges  of  masonry  and 
others  by  iron  bridges.  The  New  Jersey  Central  tracks 
will  be  spanned  by  an  iron  bridge. 

The  cost  and  difliculty  of  the  work  is  increased  by  the 
fact  that  it  must  be  done  without  stopping  or  delaying  the 
traffic  ot  the  road.  The  importance  of  the  change  is 
shown  by  the  fact  that  a  recent  count  showed  trains  pass- 
ing over  the  crossing  at  an  average  of  lesi  than  three  min- 
utes' interval  during  the  busy  part  of  the  day  ;  ^nd,  al- 
though no  serious  accident  has  ever  occurred  at  the  cross- 
ing. It  IS  a  constant  source  of  delay  and  danger  to  both 
roads. 

A  PECULIAR  method  of  burning  bricks  is  practised  by 
the  natives  of  Western  Mongolia  and  the  Pamir  in  Central 
Asia,  which  produces  a  brick  of  great  hardness  and  not 
affected  by  the  extreme  changes  of  temperature  to  which 
those  regions  are  subject.  The  great  point  in  the  process 
seems  to  be  the  use  of  a  supply  of  water  which  is  allowed 
to  pass  into  the  closed  kilns,  producing  a  volume  of  steam 
which  permeates  every  part  of  the  pile  of  bricks  and  seems 
to  produce  a  molecular  change  in  their  structure.  The 
bricks  proiluced  are  usually  somewhat  larger  than  our  cus- 
tomary size  ;  they  are  very  hard,  sonorous,  broken  with 
difficulty,  and  present  an  appearance  not  very  different 
from  that  of  some  of  the  trachytic  rocks.  The  process 
seems  to  have  some  industrial  value. 

Some  e.xperiments  have  recently  been  made  in  the  elec- 
tric lighting  of  cars  on  the  Western  Railroad  of  France 
which  have  thus  far  given  encouraging  results,  although 
they  have  not  been  continued  long  enough  to  make  a  final 
decision.  In  these  the  electric  current  is  furnished  by  a 
group  of  batteries  ot  the  Merrittens  type — a  modification 
of  the  Smee  battery — carried  in  a  box  under  the  car  floor. 
The  lamps  used  are  eight  candle-powgr,  and  the  batteries 
carried  on  each  car  will  light  it  for  48  hours  without  re- 
newal. As  to  cost,  the  trial  so  far  shows  a  result  of  1.4 
cents  per  lamp-hour.  The  electric  light  is  thus  consider- 
ably more  expensive  than  oil  or  gas.  The  experiments  are 
to  be  continued. 


SOME  BALTIMORE  &  OHIO  CARS. 


The  drawings  given  with  this  article  show  three  pat- 
terns of  cars  used  on  the  Baltimore  &  Ohio  Railroad,  two 
of  them  being  standards  of  the  present  day,  while  the  third 
may  be  considered  rather  as  a  historical  relic. 

The  first  is  the  standard  stock  car  at  present  in  use,  and 
its  general  construction  is  sufficiently  well  shown  in  the 
drawing.  This  car  is  34  ft.  long  inside,  8  ft.  7  in.  wide 
and  7  ft.  6  in.  high  ;  its  outside  width  over  all  is  g  ft  11  ■< 
in.,  and  the  frame  is  36  ft.  614  in.  long  over  the  end  sills. 
The  trucks  are  of  the  standard  pattern  and  have  33-in. 
wheels.  The  door  has  a  clear  opening  of  5  ft.  and  a  height 
of  7  ft.  The  weight  of  a  car  of  this  pattern  is  30,700  lbs., 
and  its  carrying  capacity  is  rated  at  40.000  lbs. 

The  second  car  is  the  present  standard  pattern  of  gon- 
dola, having  a  length  of  34  ft.  and  a  width  of  7  ft.  6  in. 
inside  the  side-boards.  The  length  over  end  sills  is  36  ft. 
6  in.,  and  the  extreme  width  9  It.  o}i  in.  The  ordinary 
siding  is  2  ft.  10  in.  above  the  floor.  Tne  trucks  are  of 
the  standard  pattern  and  have  33-in.  wheels.  The  weight 
of  this  car  empty  is  24  850  lbs.,  and  it  is  rated  at  60.000 
lbs.  capacity.  Like  the  car  first  referred  to,  this  is  a  good 
example  of  modern  practice  on  the  road. 

The  third  illustration  shows  an  iron  box  car  of  a  type 
first  built  some  30  years  ago,  which  was.  we  believe,  pecul- 
iar to  this  road  ;  at  least  we  cannot  recall  a  similar  pattern 
on  any  other  line.  The  siding  and  roof  of  this  car  were 
of  iron,  the  only  wood  about  it  being  in  the  floor  and  floor 
framing.  Like  most  box  cars  of  the  same  date,  it  was 
smaller  than  the  present  standard  cars,  having  a  clear  in- 


side length  of  23  ft.  8  in.,  width  7  ft.  6  in.  and  height  6  ft.  i 
in.  The  doors  were  small,  having  a  clear  opening  4  ft. 
io'<  in.  wide  and  5  ft.  high.  The  sides  were  not  straight, 
but  wider  in  the  center  than  at  floor  or  roof,  as  shown  in 
the  end  view.  The  extreme  length  over  the  drawheads 
was  28  ft.  7'i  in.,  and  the  extreme  width  8  ft.  10  in.  The 
trucks  were  spaced  i6  ft.  loi^  in.  between  centers,  and 
the  wheels  are  31  in.  in  diameter.  The  weight  of  this  car 
was  18,000  lbs.  ;  its  capacity  is  not  stated,  but  could 
hardly  be  as  much  as  30  000  lbs.  Those  who  saw  these 
cars  on  the  lialtimore  &  Ohio  during  the  war  know 
that  they  seemed  to  stand  very  hard  service  well,  but  their 
building  was  not  continued,  for  some  reason  not  stated. 
It  may  have  been  their  first  cost,  or  very  possibly  because 
they  were  more  difficult  to  repair  after  an  accident  than 
the  ordinary  wooden  car.  At  any  rate,  this  iron  car  is  an 
interesting  type,  and  certainly  has  some  good  points. 

♦ • 

COMPOUND  LOCOMOTIVE  TESTS. 


In  reply  to  some  remarks  made  in  the  November  num- 
ber of  the  Journal  on  the  tests  of  compound  locomotives 
on  the  Mexican  Central  Railroad,  an  account  of  which  was 
then  published,  Mr.  F.  W.  Johnstone,  Superintendent  of 
Motive  Power  and  Machinery  of  that  road,  writes  as  fol- 
lows : 

In  reply  to  your  inquiries  will  say  that  these  six  bogie 
engines  entered  service  during  the  months  of  September, 
October  and  November,  1890  ;  therefore  during  the  months 
from  which  the  test  was  taken  the  engines  were  only  a 
year  old,  and  as  the  tubes  run  for  four  or  five  years  on  this 
division,  and  an  engine  remains  out  on  the  road  for  two 
years  or  more  between  overhaulings,  you  will  see  that 
these  engines  were  in  good  condition  and  cannot  be 
classed  as  old  engines.  In  fact,  they  were  in  better  condi- 
tion than  when  they  first  entered  service.  On  the  other 
hand,  the  compound  engines  were  more  or  less  an  experi- 
ment, and  I  was  continually  making  slight  changes  and 
modifications  upon  them,  which  expense  they  had  to  bear. 
These  bogie  engines  have  a  continuous  frame  carrying  the 
boiler  and  tender,  and  the  engine  in  working  order  with 
tank  of  fuel  and  water  weighs  96  tons  by  actual  weight  on 
track  scales.  The  engine  has  a  pony  truck  with  17,000 
lbs.  on  the  truck.  The  compounds  in  working  order, 
with  tender  loaded  with  fuel  and  water,  weigh  97  tons,  the 
engine  having  a  four-wheel  truck  with  29,300  lbs.  on  the 
truck.  Our  experience  with  these  compounds  lead  us  to 
believe  that  in  their  present  perfected  condition  they  will 
continue  from  now  on  to  run  at  less  expense  for  repairs 
than  the  high-jiressure  engines  doing  the  same  work.  In 
looking  up  the  cause  of  the  compound  doing  more  work 
with  less  mileage  than  the  bogie  engines,  I  find  that  where 
the  bogies  have  been  obliged  to  double  the  hills,  the  com- 
pounds have  been  thrown  into  high  pressure  and  have 
taken  their  trains  over  these  hard  places,  and  therefore 
have  kept  down  their  mileage  in  doing  a  given  amount  of 
work.  This  is  an  advantage  decidedly  in  favor  of  the 
compound  system.  On  this  division  where  the  compounds 
are  running,  we  have  a  wooding  station  nine  kilos  from 
the  top  of  the  hill.  Wood  cars  are  loaded  at  this  point, 
and  conductors  have  orders  to  keep  the  side  track  clear  of 
cars  when  loaded.  If  a  high-pressure  engine  arrives  at 
this  station  with  a  good  train,  and  is  obliged  to  take  six  or 
seven  wood  cars,  they  are  compelled  to  double  these  nine 
kilos,  while  the  compound  is  simply  thrown  into  high 
pressure  and  the  sand  ejectors  put  to  work.  Under  these 
conditions  the  hauling  capacity  of  the  engine  is  increased 
about  40  per  cent.,  and  we  consider  it  more  economical  to 
run  these  nine  kilos  in  high  pressure  than  to  double  the 
hill.  Again,  nearer  Mexico  we  have  a  piece  of  li  per 
cent,  grade  three  kilos  long,  not  compensated  for  curva- 
ture. As  this  is  a  short  hill,  conductors  have  orders  to  fill 
out  their  trains  along  the  level  country  before  reaching 
the  hill,  and  are  expected  to  double  the  hill  if  necessary. 
This  is  another  place  where  the  compounds  are  thrown 
into  high  pressure,  and  time  and  locomotive  mileage  is 
saved.  With  these  facts  in  view,  I  think  the  compounds 
should  get  credit  for  the  full  value  of  the  figures  shown  in 
their  performance. 
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COLUMBIAN  EXPOSITION  NOTES. 


fitTHE  Bureau  of  Hygiene  and  Sanitation,  under  the  direc- 
tion of  Dr.  F.  \V.  Brewer,  has  recently  issued  an  interest- 
ing circular,  the  substance  of  which  is  given  below. 

Starting  from  the  standpoint  that  "  the  common  health  is 
the  commonwealth"  and  that  hitherto  sanitation  and  sani- 
tary science  have  not  received  that  amount  of  general  public 
support  which  their  importance  demands,  the  Bureau  will 
seek  to  set  before  the  visitors  to  the  Exposition  such  a 
representation  of  sanitary  work  and  sanitary  aids  as  will 
help  to  lift  the  general  mind  to  a  higher  plane  in  its  esti- 
mate of  the  work  of  sanitation.  Not  even  the  most  exag- 
gerative optimist  would  assert  that  the  sanitary  arrange- 
ments of  our  chief  and  hest-cared-for  cities  are  perfect, 
while  it  is  well  known  that  those  of  smaller  towns  and  vil- 
lages are  of  the  most  reprehensible  type.  On  the  other 
hand,  the  pessimist  cannot  deny  that  the  last  two  decades 
have  seen  very  great  and  very  marked  improvements  in 
the  theory  of  hygiene  as  a  science  and  in  its  practice  as  an 
art  ;  the  "  vantage  ground"  thus  gained,  it  is  to  be  hoped, 
will  be  but  a  new  base  from  which  a  more  general  and 
complete  advance  all  along  the  line  may  be  made.  That 
eminent  sanitary  pioneer,  Edwin  Chadwick,  dared  to  pre- 
dict that  the  realization  of  municipal  and  domestic  sani- 
tary reforms  would  eventually  result  in  the  establishment 
of  a  death-rate  of  five  to  seven  per  thousand  in  hygeian 
districts  ;  thus  every  improvement  of  sanitary  measures 
will  be  an  aid,to  the  fulfillment  of  Chadwick's  vision.  The 
often-quoted  but  never-to-be-forgotten  results  of  sanitation 
in  the  city  of  Munich  is  an  apt  illustration  of  the  benefits 
derivable.  When  that  city  was  devoid  of  sewerage  and 
pure  water  supply  the  death-rate  from  typhoid  fever — pre- 
eminently a  disease  reveling  in  filth — was  24.20  per  ten 
thousand.  The  illustrious  scientist,  Pettenkofer,  was  con- 
sulted, and  recommended  the  establishment  of  a  system 
of  sewerage  and  the  introduction  of  a  water  supply  from  a 
new  source.  Upon  the  inauguration  of  the  new  systems 
the  death-rate  was  reduced  to  13.30  per  ten  thousand  ; 
partial  progress  further  reduced  it  to  9  26  and  the  comple- 
tion of  the  cloacina;  caused  the  rate  finally  to  fall  to  1.75 
per  ten  thousand,  at  which  it  has  approximately  remained. 
JWhile  much  in  front  of  most  other  countries,  the  United 
States,  with  a  death-rate  to-day  of  18  per  thousand,  has  an 
arduous  advance  to  make,  but  it  is  confidently  anticipated 
that  among  the  many  brilliant  achievements  of  the  World's 
Columbian  Exposition  that  of  advancing  the  work  of  sani- 
tary reforms  will  not  be  the  least. 

The  United  States  has  been  the  pioneer,  and  is  still  the 
leader  in  so  many  departments  of  the  world's  progress  that 
it  can  scarcely  be  too  enthusiastic  to  hope  that  she  may 
rapidly  forge  to  the  front  and  assert  her  claim  to  be  the 
leader  in  sanitation.  Nowhere  on  the  world's  face  are  the 
enormous  piles  of  masonry  so  numerous  as  they  are  in 
America  ;  nowhere  on  the  world's  face  ought  the  care  of 
public  life  and  health  to  be  so  great. 

The  aim  of  the  Bureau  of  Hygiene  and  Sanitation  will 
be  to  show  as  adequately  as  possible  the  position  in  which 
the  theory  and  practice  of  hygiene  stand  at  the  present 
day,  and  it  is  hoped  that  the  universities  and  colleges,  the 
boards  of  health.  State  and  municipal,  the  societies  having 
hygiene  and  sanitation  as  their  keynotes,  the  scientists, 
the  physicians,  the  manufacturers  and  the  public  generally 
will  cordially  co-operate  in  the  endeavor  to  make  the 
exhibition  worthy  of  the  science  and  of  our  country.    . 

Such  varied  sources  will  naturally  produce  varied  re- 
sults. Varied  results  shown  in  diverse  ways  will  serve  to 
heighten  the  general  interest  in  the  one  theme.  The  theme 
has  but  one  end  in  view,  the  improvement  of  the  "  com- 
mon health." 

The  general  classification  of  this  division  is  as  follows  : 
Class  825,  Athletic  and  Physical  Training  ;  Class  826, 
Alimentation  ;  Class  827,  Dwellings,  Factories,  Public 
Buildings  ;  Class  828,  Hotels  and  Lodging-houses  ;  Class 
829.  Public  Baths.  Lavatories,  Closets  ;  Class  830,  Hygiene 
of  the  Workshop  and  Factory  ;  Class  833,  Protective  Super- 
vision. 

I»  The  Bureau  will  arrange  as  far  as  possible  for  the  pres- 
entation by  exhibitors  of  models  of  sanitarily  built  and 


equipped  dwelling-houses,  urban  and  rural  ;  farm-houses  ; 
school-houses  ;  public  lavatories,  closets  and  urinals  ;  cre- 
matories for  the  dead  ;  crematories  for  garbage,  etc.  If 
any  of  those  subjects  should  be  left  unrepresented  by  ex- 
hibitors, the  Bureau  will  endeavor  to  supply  the  deficiency 
by  placing  adeciuale  illustrations  in  the  shape  of  models 
and  designs  before  the  visitors  to  the  Exposition. 

It  will  also  exhibit  scientifically  arranged  laboratories 
for  the  prosecution  of  bacteriological  research,  and  of  hy- 
gienic analytical  investigations. 

It  will  seek  to  supplement  the  valuable  labors  of  the 
boards  of  health  and  of  sanitary  societies  by  codifying  and 
collectively  tabulating  the  results  of  their  work. 

Food  and  food  adulterations  will  receive  special  atten- 
tion, and  it  is  desired  that  a  complete  illustration  of  those 
important  subjects  may  be  obtained. 

The  great  problems  of  potable  water  supply,  drainage 
and  sewerage,  ventilation  and  heating  will  all  be  duly 
cared  for,  and  it  is  hoped  that  municipalities,  companies 
and  associations,  as  well  as  individual  exhibitors  engaged 
in  those  departments  of  sanitation,  will  aid  in  the  efficacy 
and  interest  of  the  division  by  displaying  models  and  illus- 
trations of  their  work. 

The  Bureau  asks  the  co-operation  of  State  and  local 
boards  of  health,  associations  and  societies  in  making  the 
exhibit  as  complete  as  possible,  and  also  in  collecting  a 
library  representing  the  latest  phases  of  the  subject. 


A  HEAVY  TEN-'WHEEL  LOCOMOTIVE. 


The  large  engraving  on  the  opposite  page  is  from  a 
photograph  of  one  of  a  number  of  engines  built  by  the 
Rogers  Locomotive  Works,  in  Paterson,  N.  J.,  for  the 
Central  Railroad  of  New  Jersey,  and  now  in  service  on 
that  road.  These  engines  are  of  the  largest  class,  and  arc 
adapted  for  working  very  heavy  trains.  They  are,  as 
shown,  of  the  ten-wheel  type,  having  six  driving-wheels 
and  a  four-wheel  truck. 

The  boiler  is  of  the  Wootten  pattern,  and  is  of  steel, 
/s-in.  plates  being  used  for  the  outside  shell.  The  barrel 
is  66  in.  in  diameter,  and  has  258  tubes  2  in.  in  diameter 
and  10  ft.  to  in.  long.  The  fire-box  is  of  steel,  and  is  9  ft. 
6  in.  long  inside,  8  ft.  0?  in.  wide  and  4  ft.  if  in.  deep  ;  the 
combustion  chamber  is  4  ft.  ij  in.  long.  The  grate  area 
is  76  sq.  ft.  ;  the  heating  surface  is  :  Fire-box,  146  ;  com- 
bustion chamber,  63  ;  tubes,  1,451  ;  total,  1,660  sq.  ft.    - 

The  cylinders  are  21  in.  in  diameter  and  26  in.  stroke. 
The  steam-ports  are  li  X  20  in.,  and  the  exhaust-ports 
3i  X  20  in,,  the  bridges  being  ij  in.  The  valves  are  of 
the  Richardson  balanced  pattern,  and  have  f  in.  outside 
lap  and  no  inside  lap.  The  maximum  travel  is  5^  in.  and 
the  lead  is  o.i  in.  in  full  gear. 

The  driving-wheel-base  is  12  ft.  and  the  total  wheel- 
base  22  ft.  II  in.  The  driving-wheels  are  63  in.  in  diame- 
ter. The  tires  are  3  in.  thick,  those  of  the  main  and  rear 
pair  being  flanged  and  5'f  in.  wide  ;  those  of  the  forward 
pair  are  plain  and  are  6^  in.  wide.  The  driving-axles  are 
of  hammered  iron,  and  have  journals  8  in.  in  diameter  and 
10+  in.  long. 

the  four-wheeled  truck  is  of  the  rigid-center  pattern. 
The  axles  are  of  iron  with  journals  5  in.  in  diameter  and 
10  in.  long.  The  truck  wheels  are  33  in.  in  diameter,  and 
are  solid  steel  spoke  wheels  made  by  the  American  Steel 
Wheel  Company. 

The  engine  is  fitted  with  the  Westinghouse  automatic 
air  brake  on  the  tender  and  the  American  Brake  Come 
pany's  outside  equalized  brake  on  the  drivers.  There  are 
two  No.  10  standard  Metropolitan  injectors  with  Nathan 
checks  and  starting  valves.  Metallic  packing  is  used  on 
the  piston-rods  and  valve-stems. 

The  total  weight  of  this  engine  in  working  order  is 
146,500  lbs.,  of  which  31,000  lbs.  are  carried  on  the  truck 
and  115,500  lbs.  on  the  drivers  ;  an  average  of  19,250  lbs. 
per  wheel. 

The  tender  frame  is  of  9-in.  channel  iron.  The  tank  is 
of  steel  and  will  hold  3.600  galls,  of  water.  The  tender  is 
carried  on  two  four-wheel  trucks.  The  axles  are  of  ham- 
mered iron,  and  have  journals  5  in.  in  diameter  and  8  in. 
long.     The  wheels  are  33  in.  in  diimeter,  and  are  of  the 
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double-plate  solid   steel   pattern   made  by  the   American 
Steel  Wheel  Company. 

The  general  design  of  the  locomotive  and  many  of  the 
details  are  well  shown  by  the  photograph. 


A  COMPOUND  FREIGHT  LOCOMOTIVE. 


The  engraving  given  herewith  is  from  a  photograph  of 
a  compound  locomotive  built  by  the  Brooks  Locomotive 
Works,  at  Dunkirk,  N.  Y.,  and  now  in  service  on  the 
Lake  Shore  &  Michigan  Southern  Railroad.  It  is  a  ten- 
wheel  engine  built  for  freight  service,  and  is  of  the  two- 


The  United  States  metallic  packing  is  used  for  the  valve- 
stems. 

The  exhaust  nozzle  is  single  and  is  4^  in.  in  diameter. 
The  smoke-stack  is  13^  in.  inside  diameter. 

The  especial  feature  of  this  engine  as  a  compound  is 
the  use  of  two  cylinders,  the  intermediate  receiver  and  the 
intercepting  valve.  The  ratio  of  the  high  to  the  low-press- 
ure cylinder  is  i  :  2.81  ;  of  the  high-pressure  cylinder  to 
the  receiver  i  1  4. 5.  The  diameter  of  the  intercepting  valve 
is  7  in.,  and  the  smallest  diameter  of  the  reducing  valve  is 
3  in.  ;  the  pipe  supplying  live  steam  to  the  reducing  valve 
is  2j  in. 

The  reducing  valve,  the  most  important  feature,  is 
Player's  patent.  This  is  shown  in  detail  in  figs.  18-27, 
which  are  taken  from  the  patent  drawings.     In  these  figs. 


TWO-CYLINDER   COMPOUND   LOCOMOTIVE. 

.BUILT   BYjTHE   BROOKS   LOCOMOTIVE   WORKS.EDUNKIRK,   N.   Y. 


cylinder  compound  type.  The  general  design  is  shown  by 
the  photograph. 

To  give  first  a  general  description,  the  boiler  is  of  the 
wagon-top  type,  built  for  a  working  pressure  of  180  lbs  , 
the  material  used  being  steel.  The  plates  are  ^'y  in.,  ^  in. 
and  y\  in.  ;  the  horizontal  seams  have  lap  joints  and  are 
qradruple  riveted,  and  the  circumferential  seams  are 
double  riveted.  The  barrel  is  52  in.  in  diameter,  and 
there  are  186  tubes  2  in.  m  diameter  and  12  ft.  long.  The 
fire-box  is  34  in.  wide  inside  and  8  ft.  long  ;  the  crown- 
sheet  is  supported  by  crown  bars  5  X  i  in.  in  section,  and 
welded  together  at  the  ends.  Feed-water  is  supplied  by 
two  No.  8  Monitor  injectors.  The  water-space  around  the 
fire-box  is  4  in.  in  front,  3  in.  at  the  sides  and  back. 

The  driving-wheels  are  56  in.  in  diameter,  and  the  driv- 
ing-axles have  7  X  8-in.  journals.  The  main  crank-pins 
are  4J  X  6  in.  ;  the  intermediate  coupling-rod  pins  are 
5i  X  4j  in.,  and  the  front  and  back  pins  3^  X  3i  '"■  The 
truck  wheels  are  28  in.  in  diameter  and  the  truck  axles 
have  4j  X  lo-in.  journals.  The  rigid  wheel-base  is  8  ft.  ; 
the  driving-wheel-base  is  13  ft.  3  in.,  and  the  total  wheel- 
base  is  23  ft.  3  in. 

The  high-pressure  cylinder  is  17  in.  in  diameter  and  24 
in.  stroke.  The  steam-ports  are  i6  X  >s  in-  and  the  ex- 
ha  ist-ports  16  X  3  ii-i  the  width  of  bridges  being  ij  in. 
The  valve  has  |  in.  outside  lap,  J^  in.  inside  clearance,  and 
a  maximum  travel  of  5J  in.     The  lead  in  full  gear  is  ^'j  in. 

The  low-pressure  cylinder  is  28!  in.  in  diameter  and  24 
in.  stroke.  The  steam-ports  are  20  x  2J  in.  and  the  ex- 
haust ports  20  X  5  in.  The  valve  has  ,',..  in.  outside  lap.  i 
in.  inside  clearance,  and  its  maximum  travel  is  7  in.  The 
lead  in  full  gear  is  |  in. 

The  slide-valves  are  of  the  Morse   balanced   patt*n. 


18  and  19  show  a  section  and  plan  of  one  arrangement  of 
the  valve;  figs.  20  and  21  show  another  form  ;  figs.  22, 
23  and  24  show  the  valve  in  various  positions  ;  figs.  25,  26 
and  27  show  modified  forms.  The  construction  is  shown 
by  the  drawings,  and  can,  perhaps,  best  be  explained  by 
quoting  the  inventor's  own  description,  as  below  : 

This  valve  is  intended  for  locomotives  of  the  two-cylinder 
type  with  an  intermediate  receiver,  but  it  is  applicable  also  to 
a  four-cylinder  engine.  The  valve  may  be  placed  in  the  cylin- 
der saddle,  as  shown  in  figs.  20  and  21,  or  in  the  receiver-pipe, 
as   shown   in   figs.    iS  and   19. 

When  the  engine  comes  to  a  rest  alter  running  with  the 
throttle  shut,  the  intercepting-valve,  unless  provided  with 
springs,  will  be  found  open  and  seated  against  the  pressure- 
regulating  vz\ve,  the  pressure-regulating  valve  also  being 
closed  ;  but  if  the  intercepiing-valve  is  provided  with  springs  it 
will  be  found  closed  against  its  seat  and  the  pressure-regulating 
valve  will  be  open.  In  practice,  however,  it  has  been  found 
that  these  springs  are  unnecessary,  and  in  order  to  secure  a 
more  sensitive  action  of  the  pressure-regulating  valve  the  cutoff 
plunger  /  is  provided,  working  within  the  chamber  of  the 
valve  G.  This  keeps  the  pressure-regulating  valve  in  a  more 
accurate  state  of  equilibrium  during  the  admission  of  steam. 
When  the  throttle- valve  is  opened,  live  steam  is  admitted  to 
the  high-pressure  steam-chest  through  the  steam-pipe  A'  and 
passages  A",  and  operates  upon  the  high-pressure  piston  in  the 
ordinary  manner.  At  the  same  time  steam  is  admitted  to  the 
high-pressure  end  of  the  pressure-regulating  valve  through  the 
connecting-pipe  /,  causing  the  valve  to  open  and,  passing 
through  the  slots,  thence  through  the  hollow  portion  of  the 
valve,  causes  ihe  intercepting-valve  to  close  against  its  seat,  as 
shown.  This  steam  flows  through  the  passages  In  the  inter- 
cepting-valve into  the  low-pressure  steam-chest,  and,  acting 
upon  the  large  end  of  the  pressure-regulating  valve,  causes  it 
to  partially  close  as  soon  as  the  requisite  pressure  is  obtained 
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and  thereafter  regulates  the  amount  of  steam  admitted  by  the 
pressure-rcKulaling  valve,  niaiiUainiiig  an  even  pressure.  The 
reduced-pressure  slrani  thus  admitieil  acts  upon  the  low-press- 
ure piston  in  the  ordinary  manner.  As  soon,  however,  as  the 
high-pressure  cylinder  has  exhausted  suHicient   steam  into  the 


piston,  until  such  time  as  the  high-pressure  end  of  the  receiver 
becomes  charged  with  exhaust  sitam  from  the  high-pressure 
cylinder  at  approximately  the  same  pressure,  whereupon  the 
inlercepting-valve,  acting  in  combination  with  the  pressure- 
regulating   valve,  permanently   cuts   off  any   further  supply  of 


rjaZo. 


Fiazs. 


cgUBINtD  INTERCEPTINO  AND  REDDCIKO  VALTE 
J    PLATER 


hi^h-ptessure  end  of  the  receiver  to  overbalince  the  iniercpl- 
ing  valve  this  valve  opens  automatically,  at  the  same  time  lock- 
ing the  pressure-regulating  valve  against  its  seat.  The  ex- 
haust steam  from  the  high-pressure  cylinder  flows  through  the 
receiver  and  acts  directly  upon  the  low  pressure  piston,  the 
pressure  of  this  exhaust  steam,  even  when  considerably  reduced, 
being  sufficient  to  keep  the  pressure-regulating  valve  closed 
through  the  action  of  the  duplex  valve  at  all  limes.  It  will 
thus  be  readily  seen  that  with  this  improved  combination  live 
steam  at  a  suitable  woiking  pressure  is  permitted  to  a  t  upon 
the  low-pressure  piston  at  all  limes  in  starting,  and  that  steam 
at  this  pressure  is  maintained  in  the  low-pressure  side  of  the 
receiver  and  prevented  from  working  against  the  high-pressure 


live  steam  to  the  low-pressure  cylinder,  and  permits  the  direct 
passage  of  the  exhaust  steam  from  ihe  high-pressure  into  the 
low-pressure  cylinder.  This  combination  also  prevents  the 
passage  of  live  steam  admitted  through  the  pressure- regulating 
valve  from  passing  into  the  high-pressure  end  of  the  receiver, 
and  thus  acting  upon  the  back  of  the  high-pressure  piston. 

The  engine  weighs,  in  working  order,  102,000  lbs.,  of 
which  75.000  lbs.  are  carried  on  the  drivers.  It  has  been 
in  service  nearly  a  year,  with  results  so  satisfactory  that 
the  Lake  Shore  &  Michigan  Southern  Company  has  re- 
cently orderetl  several  engines  now  being  built  by  the 
Brooks  Works  to  be  compounded  in  the  same  manner. 
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CONTRIBUTIONS    TO     PRACTICAL     RAILROAD 
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Chemistry  [Applied  to  Railroads. 


SECOND   SERIES.-CHEMICAL   METHODS.* 


I.— PHOSPHORUS' IN   STEEL. 


By  C.  B.  Dudley,  Chemist,  and  F.  N.  Pease,  Assist- 
ant Chemist,  of  the  Pennsylvania  Railroad. 


(Copyright,  1891,  by  C.  E.  Dudley  and  F.  N.  Pease.) 


{Ctntinugd  from  page  400.) 


then  titrate  in  the  reductor  flask  with  potassium  perman- 
ganate solution. 

apparatus  AND  REAGENTS. 

The  apparatus  required  by  this  method  needs  no  especial 
comment,  except  perhaps  the  shaking  apparatus  and  the 


\      / 


In  beginning  the  publication  of  Chemical  Methods,  it  is 
our  intention  to  take  up  first  those  methods  which  have 
to  do  with  the  analysis  of  iron  and  steel,  since  it  is  prob- 
able there  will  be  the  greatest  differences  between  chem- 
ists on  these  methods,  and  also  since  the  results  involved 
are  the  most  important.  Still  further,  of  the  six  substances 
which  are  usually  determined  in  iron  and  steel — namely, 
carbon,  phosphorus,  silicon,  manganese,  sulphur  and  cop- 
per— it  seems  also  probable  that  the  phosphorus  is  the  one 
subject  to  the  most  uncertainty,  and  we  have  accordingly 
taken  hold  of  the  phosphorus  method  first  of  all.  Prelimi- 
nary to  the  method  which  follows,  we  have  during  the  past 
summer  made  some  200  or  300  determinations,  trying  to 
prove  up  various  points,  and  the  method  as  given  below 
involves  the  best  that  we  know  on  the  subject  at  the  pres- 
ent time.  The_ following  is  the  method  which,  it  will  be 
remembered,  is  designed  to  make  a  part  of  the  specifica- 
tions on  which  steel  is  bought  : 

PENNSYLVANIA    RAILROAD   COMPANY. 

METHOD   OF   DETERMINING   PHOSPHORUS   IN 
STEELS. 

OPERATION. 

Put  I  gram  of  the  steel  in  a  10  to  12-ounce  Erlenmeyer 
flask  and  add  75  c.c.  of  nitric  acid  (1.135  specific  gravity). 
When  solution  is  complete,  boil  one  minute  and  then 
add  10  c.c.  of  oxidizing  potassium  permanganate  solu- 
tion. Boil  until  the  pink  color  disappears  and  binox- 
ide  of  manganese  separates,  remove  from  the  heat  and 
then  add  crystals  of  ferrous  sulphate,  free  from  phos- 
phorus, with  agitation  until  the  solution  clears  up,  add- 
ing as  little  excess  as  possible.  Heat  the  clear  solution 
to  185°  Fahrenheit  and  add  75  c.c.  of  molybdate  solution, 
which  is  at  a  temperature  of  80°  Fahrenheit,  close  the  flask 
with  a  rubber  stopper  and  shake  five  minutes,  keeping  the 
flask  so  enclosed  during  the  operation  that  it  will  lose  heat 
very  slowly.  Allow  it  to  stand  live  minutes  for  the  precipitate 
to  settle,  and  then  filter  through  a  g-cm.  filter  and  wash 
with  acid  ammonium  sulphate  solution,  until  ammonium 
sulphide,  tested  with  the  washings,  shows  no  change  of 
color.  Dissolve  the  yellow  phospho-molybdate  on  the  filter 
in  5  c.c.  of  ammonia  (0.90  specific  gravity)  mixed  with  25 
c.c.  of  water,  allowing  the  solution  to  run  back  into  the 
same  flask  and  thus  dissolve  any  yellow  precipitate  adher- 
ing to  it.  Wash  until  the  washings  and  filtrate  amount  to 
150  c.c,  then  add  10  c.c.  strong  C.  P.  sulphuric  acid  and 
dilute  to  200  c.c.  Now  pass  the  liquid  through  a  Jones 
reductor  or  its  equivalent,  wash  and  dilute  to  400  c.c.  and 


•  The  first  series  of  these  articles  was  published  in  The  Railroad  and 
Engineering  Journal,  December,  1889-june,  1892.  The  present  article  is 
the  second  of  a  new  series. 
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REDUCTOR   FOR   STEEL  TESTS. 

modification  of  the  Jones  reductor.  The  accompanying 
cuts  illustrate  these  two.  The  shaking  apparatus,  as  will 
be  observed,  is  a  modification  of  an  ordinary  milk-shake 
machine,  and  is  arranged  to  shake  four  flasks  at  a  time, 
which  is  about  all  one  operator  can  manipulate,  without 
the  solutions  becoming  too  cold.     The  cut  is  about  one- 
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sixth  the  actual  size  of  the  apparatus.  The  flasks  contain- 
ing the  solutions  rest  on  a  sheet  of  intlia-rubber  about  '4 
in.  thick  and  are  held  in  position  by  the  coiled  springs  as 
shown.  There  is  a  recess  in  the  spring  arrangement  to 
receive  the  cork  of  the  Mask.  In  the  absence  of  a  shaking 
apparatus  the  Masks  may  be  wrapped  in  a  towel  and  shaken 
by  hand.     Of  course  during   use  the  door  of  the  box  is 


SHAKING  APPARATUS   FOR   STEEL   TESTS. 

closed,  the  cut  showing  it  open  so  that  the  interior  may  be 
seen.  The  modified  reductor  seems  to  work  equally  as 
well  as  the  more  elaborate  apparatus.  The  cut  is  about 
one-fourth  actual  size.  As  will  be  seen  the  tube  is  fitted 
with  two  rubber  corks,  the  top  one  of  which  holds  the  fun- 
nel and  the  bottom  one  a  small  tube  which  also  fits  into 
the  rubber  cork  in  the  flask.  Ne.xt  to  the  bottom  cork  in 
the  tube  is  a  disk  of  perforated  platinum  ;  then  about  V 
in.  of  clean  white  sand  ;  then  another  perforated  platinum 
disk,  and  then  the  tube  is  nearly  filled  with  powdered  zinc. 
At  least  half  the  zinc  may  be  used  out  before  it  is  neces- 
sary to  refill. 

Burettes  can  usually  be  obtained  in  the  market  which 
are  sufficiently  well  made  and  graduated  with  sufficient 


care,  so  that  their  error  can  be  ignored.     Of  course  this 
point  should  not  be  overlooked. 

The  specific  gravities  of  the  reagents  given  are  essential 
and  the  temperature  at  which  the  figures  are  correct  is 
59°  Fahrenheit.  In  determining  these  gravities  it  is  best 
to  use  a  Westphal  balance,  but  failing  this  a  sufficiently 
delicate  hydrometer  can  be  used. 

The  oxidizing  permanganate  of  potash  so- 
lution is  made  as  follows  ;  To  two  liters  of 
water  add  25  grams  of  C.  P.  crystallized  per- 
manganate ol  potash,  and  allow  to  settle 
before  using.     Keep  in  the  dark. 

The  molybdate  solution  is  made  as  fol- 
lows :  Dissolve  100  grams  of  molybdic  acid 
in  400  c.c.  of  ammonia  (sp.  gr.  0.96)  and 
filter.  Add  the  filtrate  to  1000  c.c.  of  nitric 
acid  (sp.  gr.  1.20).  Allow  to  stand  at  least 
24  hours  before  using. 

The  acid  ammonium  sulphate  solution  is 
made  as  follows  :  To  one-half  liter  of  wa- 
ter, add  27.5^  c.c.  of  ammonia  (0.96  sp.  gr.) 
and  then  add  24  c.c.  strong  C.  P.  sulphuric 
acid,  and  make  up  to  one  liter. 

The  permanganate  of  potash  solution  for 
titration  is  made  as  follows  :  To  one  liter  of 
water  add  two  grams  of  crystallized  per- 
manganate of  potash,  and  allow  to  stand  in 
the  dark  not  less  than  a  week  before  using. 
Determine  the  value  of  this  solution  in  terms 
of  metallic  iron.  For  this  purpose  150  to 
200  mg.  of  iron  wire  or  mild  steel  are  dis- 
solved in  dilute  sulphuric  acid  (10  c.c.  of 
strong  C.  P.  acid  to  40  c.c.  of  water)  in  a 
long-necked  flask.  After  solution  is  com- 
plete, boil  5  to  10  minutes,  then  dilute  to 
150  c.c,  pass  the  liquid  through  the  reduc- 
tor, and  wash,  making  the  volume  up  to  200 
c.c.  Now  titrate  with  the  permanganate  so- 
lution. It  is  of  course  essential  (hat  the 
amount  of  iron  in  the  wire  or  soft  steel 
should  be  known.  The  standard  in  use  in 
the  Pennsylvania  Railroad  laboratory  is  a 
mild  steel  in  which  the  iron  is  known  by 
determining  carbon,  phosphorus,  silicon, 
sulphur,  manganese  and  copper,  and  de- 
ducting the  sum  of  these  from  100  per  cent. 
Not  less  than  two  independent  determina- 
tions should  be  made,  and  three  are  belter. 
The  figures  showing  the  value  of  the  per- 
manganate solution  in  terms  of  metallic  iron 
should  agree  to  one-hundredth  of  a  milli- 
gram in  the  different  determinations.  A  very 
satisfactory  method  of  making  and  keeping 
permanganate  of  potash  solution  is  as  fol- 
lows :  Have  a  large  glass  bottle  holding  say 
8  liters  and  3  of  half  the  size.  Paint  the 
outside  of  these  bottles  with  several  coats 
of  black  paint  or  varnish.  Fill  the  large 
bottle  with  the  standard  solution,  and  after 
it  has  stood  a  proper  time,  fill  one  of  the 
smaller  bottles  from  it  without  shaking  and 
standardize.  At  the  same  time  fill  the  sec- 
ond small  bottle,  and  refill  the  large  one. 
When  the  first  small  bottle  is  exhausted 
standardize  the  second  one  and  fill  the 
first  from  the  stock.  When  this  is  ex- 
hausted standardize  the  first  again  and  fill  the  second 
from  stock,  refilling  again  the  stock  bottle  and  so  on.  By 
this  means  a  constant  supply  of  sufficiently  matured  per- 
manganate is  always  available.  Of  course  if  the  consump- 
tion is  very  large,  larger  bottles  or  more  of  them  may  be 
required.  Since  changes  of  temperature  affect  the  volume 
of  all  solutions,  it  is  desirable  that  the  permanganate  solu- 
tion should  be  used  at  the  same  temperature  at  which  it 
was  standardized.  With  the  strength  of  solutions  above 
recommended  if  the  permanganate  is  used  at  a  tempera- 
ture of  20°  Fahrenheit  different  from  that  at  which  it  was 
standardized,  the  error  amounts  to  less  than  o.ooi  per 
cent,  on  a  steel  containing  o.  10  per  cent,  of  phos- 
phorus. 
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CALCULATIONS. 

An  example  of  all  the  calculations  is  given  herewith. 
The  soft  steel  employed  in  standardi/ing  permanganate 
of  potash  solution  m  the  Pennsylvania  Railroad  laboratory 
contains  99.27  per  cent,  metallic  iron  ;  0.1498  gram  of 
this  contains  therefore  (0.1498  X  0.9927)  0.1487064  gram 
of  metallic  iron.  This  requires  42.99  c.c.  permanganate 
solution,  or  one  c.c.  of  permanganate  solution  is  equal  to 
(0.1487064  -4-  42.9)  0003466  metallic  iron.  But  the  same 
amount  of  permanganate  solution  used  up  in  producing 
the  characteristic  reaction  in  this  amount  of  metallic  iron 
vifill  be  used  up  in  reaction  with  90.76  per  cent,  of  the 
same  amount  of  molybdic  acid.  Hence  one  c.c.  of  perman- 
ganate solution  is  equivalent  to  (o  003466  x  0.9076) 
0.003145  gram  of  molybdic  acid.  But  in  the  yellow  pre- 
cipitate obtained  as  above  described,  the  phosphorus  is 
1.90  per  cent,  of  the  molybdic  acid.  Hence  one  c  c.  ot 
permanganate  solution  is  equivalent  to  (0003145  x  0.0190) 
o  0000597  gram  of  phosphorus.  It  therefore,  in  any  sample 
of  steel  tested  as  above,  the  yellow  precipitate  requires  8.6 
c.c.  of  permanganate,  the  amount  of  phosphorus  in  that 
steel  is  (0.0000597  X  8.6)  0.051  per  cent. 

NOTES   AND   PRECAUTIONS. 

It  will  be  observed  that  the  method  given  above  oxidizes 
the  phosphorus  in  the  iron  by  means  of  nitric  acid,  com- 
pletes and  perfects  this  oxidation  and  possibly  neutralizes 
the  effect  of  the  carbon  present  by  means  of  permanganate 
of  poiash,  and  then  separates  the  phosphoric  acid  from 
the  iron  by  means  of  molybdic  acid.  The  molybdic  acid 
in  the  yellow  phospho-molybdate  is  subsequently  deter- 
mined by  means  of  permanganate  of  potash,  the  phos- 
phorus being  determined  from  its  relation  to  the  molybdic 
acid  in  this  precipitate.  The  method  given  above  applies 
to  steel  and  wrought  iron,  but  is  not  yet  recommended  lor 
pig  iron. 

It  is  hardly  necessary  to  say  that  all  the  chemicals  and 
materials  used  in  the  analysis  are  assumed  to  be  free  from 
impurities  that  will  injuriously  affect  the  result. 

The  1. 135  specific  gravity  nitric  acid  apparently  oxidizes 
the  phosphorus  just  as  successfully  as  a  stronger  one, 
while  by  its  use  solution  is  sufficiently  rapid,  and  there  is 
less  trouble  during  the  subsequent  filtration  due  to  silica. 

If  the  solution  is  boiled  one  minute  after  solution  is 
complete  it  will  use  up  much  less  permanganate  than  if 
the  preliminary  boiling  is  omitted. 

Care  should  be  taken  to  secure  a  crystallized  ferrous 
sulphate  free  from  phosphorus.  The  commercial  salt  is 
apt  to  be  contaminated.  It  should  be  added  in  small 
crumbs  so  as  to  avoid  excess.  If  too  much  has  been  used 
a  few  drops  of  permanganate  can  be  added  to  oxidize  it. 

The  temperature  at  which  the  molybdate  solution  is  add- 
ed to  the  iron  solution  and  the  resulting  temperature  have 
an  influence  on  the  result.  The  directions  should  be 
closely  followed,  a  good  thermometer  being  used  to  deter- 
mine temperatures.  Never  add  the  molybdate  solution 
and  then  heat. 

In  washing  the  yellow  precipitate  it  shows  some  dis- 
position to  crawl  up  to  the  top  of  the  filter.  Care  should 
be  taken  therefore  to  have  the  filter  fit  the  funnel  so  close- 
ly that  even  if  the  precipitate  does  crawl  over  the  top  it 
will  not  be  lost  while  washing  the  filter  completely  to  the 
top.  It  is  very  easy  to  leave  enough  molybdic  acid  in  the 
top  of  the  filter,  even  though  the  washings  are  tested,  to 
cause  an  error  of  0.005  P^r  cent,  in  the  determination. 

The  amount  of  molybdate  solution  given  above  is 
enough  to  convert  all  the  iron  into  molybdate,  and  still 
leave  enough  to  carry  down  the  phosphorus. 

It  is  best  to  make  up  molybdate  solution  frequently,  as  it 
slowly  changes  on  standing.  We  think  it  unadvisable  to 
use  a  molybdate  solution  over  10  days  old.  It  is  best  to 
keep  the  molybdate  solution  in  the  dark  at  a  temperature 
not  above  80°  to  85°  Fahrenheit.  The  solution  should  al- 
ways be  filtered  before  using.  Much  of  the  so-called 
molybdic  acid  of  the  market  is  molybdate  of  ammonium 
or  molybdate  of  some  other  alkali.  This  fact  cannot  be 
ignored  in  making  up  the  molybdate  solution.  A  series 
ot  experiments  with  various  molybdic  acids  and  alkaline 
molybdates  obtained  in  the  market   indicates  that  if  the 


amount  of  molybdic  acid  in  the  solution  is  that  called  for 
by  the  formula,  irrespective  of  whether  this  amount  is  fur- 
nished by  pure  molybdic  acid  or  any  of  the  commercial 
molybdates  referred  to,  the  result  will  be  much  neater  the 
truth  than  if  this  is  not  done.  Good  molybdic  acid  is  best, 
but  the  alkaline  molybdates  can  he  used.  The  amount  of 
molybdic  acid  in  these  molybdates  can  readily  be  deter- 
mined by  dissolving  o.  1000  gram  in  100  c.c.  of  water  to 
which  a  little  ammonia  has  been  added  and  filler.  Now 
add  10  c.c  strong  C.  P.  sulphuric  acid,  dilute  to  200  c.c. 
and  pass  through  the  reductor.  Wash  and  dilute  to  400 
c.c.  and  titrate  with  permanganate.  The  method  given 
in  the  calculation  above  enables  the  amount  of  molybdic 
acid  to  be  determined. 

It  is  not  advisable  to  make  up  the  acid  sulphate  of  am- 
monium solution  for  washing  the  yellow  precipitate  by 
using  sulphate  of  ammonium  and  sulphuric  acid,  as  the 
commercial  sulphate  of  ammonium  frequently  contains 
phosphorus  in  some  form. 

The  description  and  measurements  given  along  with  the 
cut  of  the  modified  reductor  above  will  perhaps  enable  any 
one  to  make  a  suitable  apparatus  for  themselves  if  they 
desire.  The  powdered  zinc  used  is  that  which  will  pass 
through  a  20-mesh  sieve,  and  not  pass  through  a  30-mesh 
sieve.  It  may  be  obtained  from  Baker  &  Adamson,  Easton, 
Pa.  It  is  essential  before  using  the  reductor  to  pass  two 
or  three  blanks  through,  containing  all  the  materials  ex- 
cept the  substance  being  analyzed,  and  then  titrate  these 
blanks.  The  last  two  blanks  should  agree  exactly,  and  the 
amount  of  permanganate  used  up  by  the  last  blank  should 
be  deducted  from  the  final  figure  obtained  on  titration  of 
the  substance  bting  analyzed.  This  preliminary  prepara- 
tion of  the  reductor  is  essential  after  a  new  charging  with 
powdered  zinc,  and  also  equally  essential  after  the  re- 
ductor has  stood  idle  even  over  night.  The  rate  at  which 
the  material  passes  through  the  reductor  can  be  con- 
trolled somewhat  by  the  suction.  The  apparatus  is  very 
efficient,  and  there  seems  little  danger  of  loo  rapid  a  rate, 
but  it  is  of  course  essential  that  the  reduction  should  be  com- 
plete. The  properly  reduced  yellow  precipitate  solution 
should  be  green  or  slightly  so,  depending  on  the  amount 
of  molybdic  acid  present.  A  trace  of  "  port  wine"  color 
in  the  reduced  solution  before  titration  with  the  perman- 
ganate indicates  lack  of  complete  reduction  and  renders 
the  result  of  the  analysis  doubtful.  In  case  of  incomplete 
reduction  pass  the  liquid  through  the  reductor  again.  If 
the  rate  is  somewhat  slow  and  the  solution  being  reduced 
somewhat  warm,  hydrogen  gas  enough  may  be  generated 
to  throw  some  of  the  liquid  up  against  the  sides  of  the 
tube  above  the  zinc,  and  also  bubble  up  through  the  liquid 
in  the  funnel.  Care  should  be  taken  that  this  latter  does 
not  result  in  loss,  and  that  the  liquid  adhering  to  the  sides 
of  the  tube  is  removed  by  the  subsequent  washing. 

There  is  some  analytical  evidence  when  using  the  method 
described  above,  that  a  portion  at  least  of  the  arsenic 
which  may  be  present  in  a  sample  of  steel  under  examina- 
tion is  precipitated  along  with  the  phosphorus,  and  counts 
as  such  in  the  final  result.  Until  some  simpler  method  of 
overcoming  this  difiiculty  than  any  at  present  known  has 
been  devised,  and  until  the  injurious  effect  of  arsenic  on 
steel  has  been  demonstrated  to  be  so  small  that  arsenic 
can  safely  be  ignored,  the  results  obtained  by  the  above 
method  will  be  regarded  as  the  phosplvorus  content  of  the 
various  steels  purchased  in  accordance  with  Pennsylvania 
Railroad  specifications. 

Samples  of  steel  in  which  the  phosphorus  has  been  deter- 
mined will  be  sent  to  parties  asking  for  the  same  in  order 
to  enable  them  to  make  such  comparisons  as  they  may  de- 
sire. 

In  formulating  the  method  given  above,  the  published 
work  of  Emerton,  Wood,  Drown.  Hundeshagen,  Colby, 
Shimer,  Handy  and  Jones  has  been  freely  consulted  and 
used.  It  would  be  difficult  to  state  in  detail  what  is  due 
to  each. 

Theodore  N.  Ely, 
General  Superiiitendent  Motive  Power. 

In  the  January  number  some  discussion  of  this  method 
will  be  given,  showing  the  reasons  for  adopting  it. 

(TO   BE  CONTINUED.) 
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A  COMPOUND  FREIGHT  LOCOMOTIVE. 


Thk  accompanying  illustration  is  from  a  photograph  of 
a  ten-wheel  compound  engine  recently  built  by  the  Pitts- 
burgh Locomotive  Works.  It  is  of  the  two-cylinder  type, 
and  has  the  starting-valve  patented  by  Mr.  Henry  F.  Col- 
vin,  of  Philadelphia.  With  this  the  engine  can  be  worked 
as  a  compound,  or  steam  can  be  admitted  directly  into  the 
low-pressure  cylinder  at  the  will  ol  the  engineer.  In  the 
latter  case  the  valve  admitting  steam  from  the  boiler  acts 


Briefly  stated,  our  railways  cost  £33,312,608  ;  during 
the  past  year  they  earned  £3.107,296,  and  the  working  ex- 
penses amounted  to  £1,914,252,  thus  leaving  a  net  profit 
on  working  of  £1,193,044.  equal  to  3.58  percent,  interest 
on  capital.  Ttiese  figures  clearly  indicate  the  extent  to 
which  the  railways  are  used  by  the,  comparatively  speak- 
ing, limited  population  of  the  colony. 

On  June  30  there  were  2,185  niiles  open  for  traffic,  the 
passenger  journeys  reached  19,918,916,  and  the  tonnage 
of  goods  carried  4,296,713.    To  convey  this  traffic  8,356,096 


TWO-CYLINDER   COMPOUND    ENGINE    BY   THE    PITTSBURGH    LOCOMOTIVE    WORKS. 


as  a  reducing  valve,  in  order  to  equalize  the  force  exerted 
in  the  two  cylinders. 

The  boiler  has  large  heating  surface  and  is  intended  to 
work  at  180  lbs.  pressure.  The  high-pressure  cylinder  is 
19  X  26  in.  and  the  low-pressure  29  X  26  in.  The  driv- 
ing-wheels are  56  in.  in  diameter.  The  driving  wheel- 
base  is  1 1  ft.,  and  the  total  wheel-base  is  21  ft.  8  in.  The 
total  weight  of  the  engine  is  120.000  lbs.,  of  which  95,000 
lbs.  are  carried  on  the  driving-wheels. 

This  engine  has  been  on  trial  on  the  Pittsburgh  &  West- 
ern Railroad,  and  its  performance  so  far  has  been  very 
satisfactory.  No  detailed  reports  of  tests  have  yet  been 
made,  but  ihey  will  doubtless  be  furnished  hereafter. 


RAILROADS  OF  NEW  SOUTH  WALES. 


(From  the  AVty  South  Waits  Railway  Buii)^et.) 


Thic  Fourth  Annual  Report  of  the  Railway  Commis- 
sioners of  New  South  Wales  was  laid  on  the  table  of  the 
House  on  August  30,  which  is  within  two  months  of  the 
closing  of  the  financial  year. 

The  Railway  Report  attracts  more  attention  than  any 
other  similar  document  submitted  to  Parliament.  The 
results  of  the  working  of  the  railways  and  tramways  are 
closely  watched,  not  only  locally  but  also  by  the  British 
bondholders,  who,  to  a  certain  e.\tent,  regard  them  as  their 
security. 


train  miles  were  run,  the  earnings  per  train  mile  being 
89.251/.,   the  working    expenses    54.98(/.,   and    net   proht 

34-27'^. 

During  the  past  three  years  considerable  improvements 
in  the  rolling  stock  and  permanent  way  have  been  effect- 
ed ;  the  regular  passenger  trains  now  present  a  pleasing 
appearance  by  their  uniformity,  while  the  superior  fittings 
in  the  carriages,  and  the  improved  permanent  way,  tend 
to  increase  the  comfort  of  traveling. 

The  passenger  stock  numbers  1,054  vehicles,  the  goods 
stock  10,455,  «ind  the  locomotives  489. 

The  attention  given  to  the  interlocking  and  the  perma- 
nent way  has  considerably  increased  the  safety  of  the  rail- 
way men  who  have  to  do  with  the  running  of  the  trains, 
and  the  traveling  public  ;  thus,  while  in  October,  1888,  on 
only  28  miles  of  line  the  traffic  was  worked  under  the  ab- 
solute block  system,  we  have  at  present  75414'  miles  worked 
under  that  system,  while  the  number  of  places  which  have 
points  and  signals  interlocked  increased  during  the  same 
period  from  104  to  260. 

The  report  also  furnishes  some  interesting  facts  regard- 
ing the  suburban  passenger  fares.  It  is  rather  surprising 
to  note  that,  although  higher  rates  for  wages  and  other 
charges  prevail  in  this  colony,  the  fares  are  considerably 
lower  than  those  in  force  on  the  principal  English  lines 
for  similar  distances.  It  may  also  be  remarked,  that  our 
grain  rates  are  below  those  of  the  other  Australian  colo- 
nies. 

The  effect  of  extending  the  railways  into  the  interior, 
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and  so  developing  the  resources  of  the  colony,  may  be  seen 
from  the  following  table  : 


Population  of  the  Colony 

Miles  open 

Persons  to  each  mile  of  line     

Passengers  carried 

Journeys  per  head  of  population 

Tonnage  of  goods 

Tons  carried  per  head  of  population 


I8S7. 

1893. 

283,000 

1,182,500 

40 

2,185 

7.075 

540 

329.019 

19,918,916 

1.16 

.  i6-Ss 

20,847 

4,296,713 

0.074 

3634 

Railway  construction  almost  ceased  in  18S9,  and  during 
the  three  years  ending  June  30,  1892,  only  13  miles  were 
opened  for  traffic,  but  since  that  date  the  line  from  Nyn- 
gan  to  Cobar,  81  miles,  was  opened.  The  Culcairn-Corowa 
line,  47^  miles,  will  also  be  opened  in  a  few  days,  and, 
in  addition,  there  are  203;^  miles  under  construction,  97 
miles  of  which  are  expected  to  be  taken  over  from  the  con- 
tractor during  the  current  year.  On  October  i  there  will 
be  2.313;^  miles  available  for  traffic— 2,162  single  line,  143 
double,  and  S}i  quadruple. 

The  number  of  persons  employed  in  the  railway  and 
tramway  form  the  large  army  of  11,789  men. 

The  tramway  system  has  also  shown  improvement  dur- 
ing the  past  year,  the  fares  collected  on  the  city  and  sub- 
urban trams  alone  amounting  to  65,299,063.  The  cost  of 
the  whole  of  the  lines,  48  miles,  is  _^i,099,659.  The  gross 
earnings  amounted  to  ^305,090,  the  working  expenses  to 
;£248,59i,  leaving  the  sum  of  ;£56,499,  as  the  net  receipts, 
equal  to  5.28  per  cent,  on  capital  invested,  being  an  in- 
crease of  3.30  per  cent,  over  the  year  1888. 


PATENTS  AT   THE    COLUMBIAN    EXPOSITION. 


f.  The  following  letter  was  some  time  ago  addressed  to 
the  Inventors  and  Manufacturers  of  the  United  States  by 
Hon.  W.  E.  Simonds,  Commissioner  of  Patents.  It  was 
published  in  the  Official  Gazette  of  the  Patent  Office,  and 
certainly  deserves  attention.  It  is  of  interest  as  showing 
what  is  to  be  done  at  Chicago  next  year,  and  it  is  to  be 
hoped  that  the  desired  co-operation  will  be  generally 
given  : 

It  is  the  intention  of  the  Patent  Office  to  make  at  the 
World's  Columbian  Exposition  at  Chicago  in  1S93  an  ex- 
hibit which  will  show  that  great  advance  in  the  several 
arts  which  is  due,  in  large  measure,  to  the  encouragement 
and  support  afforded  by  our  patent  system.  This  exhibit 
is  to  consist  of  models  of  patented  inventions,  which  will 
be  carefully  selected,  to  show  as  far  as  is  possible  the  in- 
ception of  each  art,  the  stages  through  which  the  art  has 
advanced,  and  the  hnal  development  reached  at  the  pres- 
ent time.  This  display  of  typical  inventions,  embodied  in 
concrete  form  and  properly  arranged,  will,  it  is  believed, 
con;  titute  a  grand  historical  exhibit  of  the  progress  of  the 
useful  arts  and  one  which  will  be  of  great  interest  not  only 
to  inventors  and  manufacturers,  but  to  the  public  gener- 
ally. 

The  Office  collection  of  models  has  been  seriously  im- 
paired by  fire,  and  is  further  incomplete  by  reason  of  the 
fact  that  models  have  not  generally  been  required  or  re- 
ceived during  the  last  ten  years.  The  Office  is  not,  there- 
fore, in  possession  of  the  models  of  many  valuable  inven- 
tions which  might  properly  be  included  in  such  an  exhibit, 
and  without  which,  indeed,  the  exhibit  would  be  incom- 
plete. The  limited  appropriation  for  this  exhibit  will  not 
permit  the  Office  to  make  such  models.  An  urgent  appeal 
IS  therefore  made  to  all  inventors  and  manufacturers  to 
come  to  the  assistance  of  the  Office  in  this  matter,  either 
by  loans  of  models  already  built  or  by  the  construction  of 
such  models  not  in  the  possession  of  the  Office  as  should 
properly  be  placed  in  such  a  collection.  Of  course,  where 
models  are  loaned  to  the  Office  all  proper  credit  will  be 
given  both  in  labels  and  catalogues  to  the  parties  by  whom 
the  loans  are  made,  and  such  disposition  will  be  made  of 
the  models  after  the  close  of  the  exhibit  as  the  owners  shall 
direct.     Many  inventors  and  manufacturers  have  already 


indicated  a  willingness  to  cooperate  with  the  Office  in  this 
matter,  and  it  is  confidently  expected  that  such  a  response 
will  be  made  to  this  general  appeal  as  will  assure  the  un- 
paralleled success  of  this  attempt  to  graphically  and  con- 
cretely show  the  development  of  American  invention. 

• — ' 

THE  RECENT  SURVEY  OF  ST.  LOUIS. 


(Condensed   from  paper  by  B.  H.  Colby  before  the  Engineers'  Club  of  St. 
Louis.) 


In  this  interesting  paper,  as  reported  in  the  proceedings 
of  the  Club,  Mr.  Colby  gave  the  geodetic  basis  on  which 
the  work  was  founded,  and  the  means  adopted  for  secur- 
ing monuments  and  benchmarks  on  roofs,  graveyards  and 
in  the  street.'i.  He  then  specified  the  instruments  used  : 
a  Gambe,  a  Faulh  and  two  Buff  &  Berger  transits,  all 
reading  to  10  seconds.  The  method  of  taking  multiple 
readings  of  the  angles  was  described  on  the  repetition  sys- 
tem. The  area  already  triangulated,  exceeding  27,000 
acres,  was  described,  and  the  number  of  stations  occu- 
pied, which  averaged  two  stations  to  the  square  mile. 
The  base-line  used  was  from  the  old  Water  Tower  to  the 
City  Insane  Asylum,  which  has  a  length  of  almost  six 
miles.  Mr.  Colby  recommended  that  the  granite  monu- 
ment recently  erected  in  Forest  Park,  near  the  weather 
station,  be  hereafter  adopted  lor  the  city  datum,  in  lieu  of 
the  old  city  directrix,  which  had  been  destroyed.  He 
stated  that  the  error  of  closure  in  the  triangles  averaged 
'^.']  seconds  and  the  mean  error  perangle  was  1.2  seconds. 
The  general  system  of  triangulation  was  to  carry  a  series 
of  primary  triangles  from  the  base-line  to  the  extreme 
limits  of  the  city,  with  an  average  length  of  sides  of  about 
two  miles,  and  then  fill  in  the  intermediate  ground  with 
small  secondary  triangles.  The  method  of  keeping  notes 
and  making  computations  was  then  described.  He  men- 
tioned that  pole-targets,  which  were  difficult  to  see  on  ac- 
count of  the  smoke,  and  were  tampered  with  by  mischiev- 
ous boys,  were  replaced  by  heliotropes  or  Hash  signals,  a 
very  simple  and  yet  effective  design  being  employed.  The 
flash  system  gave  much  better  closures  of  the  triangles,  as 
the  average  was  4.6  seconds  with  the  poles,  and  2.7  sec- 
onds with  flash  signals,  or  an  average  of  both  systems  of 
3.7.  The  heliotropes  also  permitted  the  Morse  alphabet 
to  be  used  in  telegraphing  from  station  to  station.  The 
method  of  carrying  on  precise  leveling  was  then  described, 
and  the  instruments  employed  were  exhibited.  In  all  743 
benches  have  been  established,  or  12  per  square  mile, 
mostly  on  the  stone  sills  of  the  buildings,  the  location  of 
which  is  printed  every  year  in  the  annual  report  of  the 
Sewer  Commissioner.  The  average  error  has  been  o.ooi 
ft.  per  mile  and  the  maximum  permitted  was  0.009  f'-  P^"" 
mile.  If  the  error  of  closure  was  larger,  the  work  was 
rerun.  He  then  gave  a  new  theory,  based  on  studies 
made  by  Mr.  E.  J.  JoUey,  of  the  constant  error  found  in 
precise  leveling,  which  he  explained  as  being  due  to  al- 
ways holding  ttie  eye-end  of  the  level  tube  in  carrying  it, 
and  therefore  causing  a  local  expansion  of  the  eye-end  of 
the  tube  that  diminished  the  longer  the  instrument  was 
used  at  a  station,  and  hence  the  error  was  always  great- 
est on  the  back  sight.  He  stated  that  the  topographic 
work  was  carried  on  with  true  azimuths.  He  gave  the  re- 
sults of  some  stadia  observations  made  after  4  p.m.,  which 
showed  that  the  refraction  error  is  so  great  as  to  make 
stadia  more  unreliable  before  10  a.m.  or  after  4  p.m.  ;  an 
error  of  0.2  ft.  was  found  in  200  meters.  He  prefers  to 
keep  the  topographic  notes  in  the  form  of  a  few  brief  de- 
scriptions rather  than  by  sketches.  The  methods  em- 
ployed in  plotting  were  explained  and  a  special  protractor 
and  slide  rule  exhibited.  Mr.  Colby  also  spoke  of  the 
different  methods  of  graduating  stadia  boards,  and  gave 
some  results  that  showed  a  marked  tendency  to  error  by 
the  point  system.  The  paper  gave  the  results  of  carrying 
a  stadia  survey  around  the  perimeter  of  St.  Louis  that  cov- 
ered a  distance  of  40.4  miles  ;  306  stations  were  occu- 
pied, with  an  average  length  of  211  meters  per  station. 
The  maximum  error  in  azimuth  was  12  ft.  3.5  in.  at  a  dis- 
tance of  34.9  miles,  and  the  closing  error  was  8  ft.  2  in. 
The  error  in  altitude  in  closing,  after  running  the  40.4 
miles,  without  checking  on  any  intermediate  benches,  was 
0.64  ft.,  with  a  maximum  of  1.37  ft.  at  the  27th  mile.     The 
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cost  of  the  triangulation,  topography,  leveling  and  office 
work,  covering  all  expenses  for  815  working  clays,  amount- 
ed to  about  $35,000,  at  a  cost  of  S'i5  per  acre,  or  14.5 
cents  per  lot.  The  work  was  carried  on  by  four  en- 
gineers, with  assistants,  but  only  one  party  was  in  the 
tield  at  a  time,  the  others  being  busy  in  the  office. 


AN  OLD  REVETMENT  WALL. 


(P»lier   by   W.  J.  Sproule.   M.K.     From    the  TranLn/wtts  of  ihc    C;in.1ili.in 
Society  of  Civil  Eiigiiieers.) 


The  old  revetment  wall  along  the  city  front  in  Montreal 

harbor  is  a  very  instructive  example  for  civil  engineers 

more  instructive  than  modern  examples  of  massive  masonry 
which  show  no  signs  of  failure,  and  in  which  there  may  be 


Built  1840-41. 
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much  surplus  strength,  and  hence  much  unnecessary  capi- 
tal buried.  It  is  an  example  of  a  wall  so  nearly  equal  to 
the  requirements  that  part  of  it  remains  in  good  condition, 
while  part  has  failed.  The  accompanying  cross-sections 
show  that  the  wall  is  much  lighter  ilian  the  practice  of  the 
present  day  warrants  for  similar  situations,  as  is  seen  by 
comparing  its  cross-section  with  that  of  the  Canadian  Pa- 
cific Railway  revetment  wall  recently  built,  and  yet,  after 
50  years'  duty,  a  considerable  part  of  the  wall  is  but  little 
disturbed,  and  with  a  similar  rate  of  degeneration  would 
not  be  in  bad  condition  50'  years  hence,  while  part  has 
failed  so  badly  that  it  became  unsafe,  and  timber  props 
were  resoried  to  several  years  ago.  Part  of  the  wall  was 
built  in  iSjt  and  part  in  1840-41.  The  failure  during  re- 
cent years  has  been  very  gradual,  and  the  displacement 
probably  neaily  equal  trom  year  to  year.  Parts  of  both 
the  older  and  newer  portions  of  the  wall  have  failed. 
Their  cross-sections  differ  but  little.  This  seems  to  indi- 
cate that  the  wall  of  1831  had  not  shown  signs  of  failure 
in  1841,  otherwise  the  newer  wall  would  likely  have  been 
built  heavier.  The  wall  is  an  ordinary  retaining  wall  to 
support  a  city  street.  In  the  rear  the  ground  rises  rapidly 
in  part,  and  in  part  is  level  for  a  considerable  distance 


back.  The  wall  is  about  one  mile  long,  and  on  the  har- 
bor side  i»  bare  for  a  height  of  about  10  ft.  from  the  wharf 
level  to  the  coping. 

In  the  beginning  of  winter,  but  always  after  a  consider- 
able interval  of  severe  frost,  in  which  the  thermometer 
usually  goes  below  zero,  the  river  rises  until  the  wall  is 
partly  immersed,  the  average  height  reached  by  the  river 
at  the  ■'  taking"  of  the  ice  being,  for  the  last  40  years,  a 
level  within  5  ft.  of  the  coping  of  the  wall,  varying,  how- 
ever, much  from  this  level,  often  being  lower  and  fre- 
quently nearly  up  to  the  coping.  After  the  ice  becomes 
stationary  on  the  river  the  water  falls  gradually,  and 
usually  recedes  from  the  toot  of  the  wall,  but  at  times  re- 
mains for  a  long  period  in  winter  i  to  3  ft.  upon  the  face 
of  the  wall,  fluctuating  1  to  2  ft.  with  variations  in  the 
temperature  of  the  air.  Part  of  the  wall  in  this  way  is 
often  exposed  to  temperatures  15  to  20°  below  zero  after 
being  immersed  in  water  for  days  or  weeks.  But  this 
does  not  seem  to  be  the  determining  cause  of  failure,  for 
the  best  and  worst  parts  of  the  wall  have  been  equally  ex- 
posed to  these  conditions.  The  masonry  on  the  inclined 
surface  of  the  ramps,  however,  at  about  i  to  3  ft.  above 
wharf  level  is  much  displaced.  The  wall  is  built  of  lime- 
stone from  quarries  in  the  vicinity  of  Montreal.  A  few- 
stones  are  cracked  and  somewhat  weathered,  but  suffi- 
cient disintegration  has  not  taken  place  in  the  stones  them- 
selves to  perceptibly  affect  the  general  stability  of  the 
structure.  The  face  is  bush-hammered  ashlar  backed 
with  rubble  masonry.  The  face  courses  vary  from  10  in. 
to  13  in.  in  thickness,  but  are  in  general  11  or  12  in.  thick, 
and  the  stones  in  certain  parts  average  3  ft.  in  length  ;  in 
other  parts,  3  ft.  S  in.  The  bed  joints  average  0.22  in.  in 
thickness.  The  coping  stones  average  5  ft.  2  in.  in  length, 
12  in.  in  thickness  and  2  ft.  6  in.  in  width.  The  wall  has 
failed  by  sliding  on  the  joints,  especially  at  S  to  10  ft.  down 
from  the  coping  or  i  to  2  ft.  above  the  wharf,  and  by  re- 
volving on  the  joints,  but  as  no  systematic  observations 
are  available,  it  is  uncertain  whether  these  two  motions 
have  taken  place  simultaneously,  or  that  the  revolving 
began  after  the  sliding  movement  had  seriously  affected 
the  equilibrium  of  the  wall.  The  sliding  movement 
amounts  to  5  in.  in  a  single  course  in  certain  places,  and 
a  very  slight  displacement  on  joints  seems  to  have  taken 
place  even  in  the  best  portions  of  the  wall,  but  are  here  so 
slight  as  to  make  it  uncertain  whether  the  irregularities 
observable  are  due  to  imperfections  in  the  setting  or  to 
subsequent  movement.  The  mortar  seems  to  have  lost  all 
its  bonding  strength,  and  as  picked  from  the  joints  appears 
as  a  granulated  mixture  of  earthy  materials  and  lime.  No 
openings  or  weepers  appear  on  the  face  of  the  wall  to 
drain  water  from  behind.  Where  excavations  have  been 
made  near  the  best  parts  of  the  wall  the  foundation  is  a 
coarse  sand,  apparently  the  old  river  beach,  and  this  po- 
rous material  no  doubt  has  served  a  useful  purpose  in 
draining  the  w-all,  but  the  examinations  have  not  yet  been 
extensive  enough  to  warrant  the  conclusion  that  the  supe- 
rior condition  of  the  wall  here  is  wholly  due  to  this  cause. 
Fortunately  the  wall  has  served  its  purpose,  and  must  be 
taken  down  and  entirely  obliterated  in  carrying  out  the 
general  harbor  improvement  project  lately  adopted,  and 
this  would  be  necessary,  even  if  the  wall  were  in  the  best 
condition.  When  this  is  done,  something  more  may  be 
learned  of  the  weak  points  of  the  wall,  and  of  the  causes 
that  preserved  or  destroyed  it. 


A  QUADRUPLE-EXPANSION  ENGINE. 


(From  London  Engitiefrin_^.) 


We  illustrate  herewith  an  engine  which  is  remarkable 
as  being  an  application  of  the  system  of  quadruple  com- 
pounding to  land  engines.  For  four  or  five  years  quad- 
ruple-expansion engines  have  been  fitted  to  steamers  by 
several  firms  of  marine  engineers,  and  the  economical  re- 
sults attained  have  suggested  to  Messrs.  John  Musgrave  iV 
Sons,  of  Bolton,  England,  the  idea  of  applying  this  type 
lor  driving  spinning  machinery.  Curiously  enough,  while 
the  three-throw  crank-shaft  has  been  found  most  suitable 
for  triple-e.xpansion  engines,  few  engineers  have  thought 
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quadruple-expansiok:engine»for  mill  work. 


of  using  a  four-throw  crank  with  a  quadruple  engine. 
Various  forms  have  been  adopted,  the  two  higher  press- 
ure cylinders  being  usually  placed  above  the  lower  press- 
ure cylinders,  with  two  cranks.  Messrs.  Fleming  &  Fer- 
guson, of  Paisley,  Scotland,  have,  however,  adopted  a 
unique  arrangement,  and  the  distinctive  features  of  their 
design  have  been  followed  in  Messrs.  Musgrave's  engine. 
A  reference  to  the  plan  given  herewith  will  show  that 
the  cylinders  are  disposed  in  pairs  on  each  side  of  the  fly- 
wheel or  rope  drum,  the  two  higher  pressure  cylinders 
being  on  one  side  and  the  two  lower  pressure  cylinders  on 
the  other.  The  cross-heads  of  each  pair  of  cylinders  are 
connected  by  means  of  a  pair  of  links  and  a  triangular 
connecting-rod.  as  shown  in  the  side  elevation.  The  two 
cranks  of  the  engine  being  opposite  each  other,  the  weights 
of  the  two  sets  of  reciprocating  parts  balance  each  other. 
Although  the  cross-heads  of  the  two  cylinders  are  con- 
nected to  one  crank,  they  are  never  at  the  ends  of  their 
respective  strokes  at  the  same  time,  so  that  there  are  no 


dead  centers~to  the  engine.  The  turning  effort,  indeed, 
is  the  same  as  if  the  cross-heads  were  connected  to  cranks 
set  nearly  at  right  angles  to  each  other.  In  other  words, 
when  one  piston  is  at  the  end  of  its  stroke  the  other  is 
nearly  in  its  central  position  and  has  a  very  effective 
leverage  to  turn  the  crank.  Besides,  the  strains  on  the 
crank  are  gradually  changed  around  the  crank-pin  from 
one  side  to  the  other,  and  never  suddenly  reversed,  as  with 
an  ordinary  engine,  so  that  the  vibration  or  jarring  is 
minimized.  The  triangular  connecting-rod  vibrates  on  a 
pin  in  the  ends  of  a  pair  of  levers  swinging  on  a  diced  cen- 
ter outside  of  the  frame.  Extensions  of  the  levers  are 
made  use  of  to  work  the  air  pumps,  as  shown  in  the  en- 
gravings. The  arc  formed  by  this  swinging  lever,  as  well 
as  the  circular  path  of  the  crank  pin,  gives  the  end  of  the 
triangular  rod  a  vibrating  motion,  so  that  the  ends  of  the 
rods  move  vertically  and  thus  reduce  the  pressure  on  the 
guides. 
The  engine  is  of  the  vertical  inverted  type,  and  its  gen- 
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eral  arrangement  is  very  compact,  as  will  be  understood 
from  the  drawings.  The  cylinders  are  all  provided  with 
Corliss  valves,  the  admission  valves  for  the  high-pressure 
and  first  intermediate  being  under  the  control  of  the  gov- 
ernor, which  may  vary  the  point  of  cut-off  from  nothing  to 
three-fourths  of  the  stroke  ;  the  cut-off  in  the  other  two 
cylinders  is  adjustable  by  hand.  All  the  admission  valves 
are  provided  with  Musgrave's  patent  trip  motion.  The 
arrangement  of  bed-plates,  uprights  and  the  framing  gen- 
erally will  readily  be  understood  from  the  engravings. 

The  high-pressure  cylinder  is  i8  in.,  the  first  interme- 
diate 26  in.,  the  second  intermediate  37  in.  and  the  low- 
pressure  54  in.  in  diameter,  all  being  54  in.  stroke.  The 
ratios  of  the  high-pressure  to  the  other  cylinders  are  thus 
I  :  2  09  for  the  first,  i  :  4  23  for  the  second,  and  i  :  9.00  for 
the  low-pressure.  The  engine  is  expected  to  make  80 
revolutions  per  minute  in  ordinary  work,  making  the  pis- 
ton speed  720  ft.  per  minute.  The  working  pressure  will 
be  200  lbs. 

There  are  two  air  pumps,  each  26  in.  diameter  of  bucket 
and  15  in.  stroke.  The  main  shaft  is  i6>^  in.  in  diame- 
ter, and  the  bearings  are  15  in.  in  diameter  and  30  in. 
long.  The  shaft  center  is  19  in.  in  diameter.  The  crank- 
pin  bearings  are  9  in.  in  diameter  and  10^  in.  long. 

The  rope  drum  or  driving-wheel  is  21  ft.  in  diameter, 
aiid  its  face  has  36  grooves,  made  for  ropes  i^  in.  in 
diameter.  At  80  revolutions  per  minute  the  speed  of  these 
driving  ropes  will  be  about  5,280  ft.,  or  a  mile  a  minute. 
!"  This  engine,  when  working  with  steam  at  200  lbs.  press- 
ure and  when  fully  loaded,  is  expected  to  develop  1,600 
H.P.  It  is  built  for  the  Peel  Spinning  Company,  at  Bury, 
England,  and  is  to  run  a  mill  containing  104,000  spindles. 
■  It  may  be  further  noted  that  Messrs.  Musgrave  &  Sons 
are  building  several  engines  of  the  same  type  for  other 
mills. 


THE  CHESAPEAKE  &  DELAWARE  CANAL.' 


(Condensed  from  lecture  by  Professor  Lewis  M.  Haupt  beforc'the  Franklin 
Institute,  Philadelphia.) 


"■'The  peninsula  separating  the  Chesapeake  from  the 
Delaware  extends  southwardly  175  miles  from  the  narrow 
neck  of  land  which  the  canal  traverses,  while  the  distance 
across  is  but  13JS  miles.  Prior  to  the  railroad  era  the 
importance  of  piercing  this  barrier  and  thus  saving  over 
300  miles  in  the  journey  from  Philadelphia  to  Baltimore 
by  water  was  fully  realized. 

The  Canal  Company  was  incorporated  in  Maryland  in 
1799,  and  work  was  begun  in  1804,  but  little  progress  was 
made  until  after  the  completion  of  the  Erie  Canal  in  1825. 
Judge  Benjamin  Wright  was  then  appointed  Consulting 
Engineer,  and  pushed  the  work  so  vigorously  that  in  Sep- 
tember, 1829,  barges  passed  through,  and  on  October  17, 
1829,  it  was  officially  opened  with  imposing  ceremonies. 
?!  The  magnitude  of  this  undertaking  at  so  early  a  date 
can  scarcely  be  appreciated  at  the  present  stage  of  applied 
science.  In  the  "  Deep  Cut,"  which  is  nearly  4  miles 
long  and  76  ft.  deep  at  its  highest  point,  there  were 
3,500,000  cubic  yards  of  earth  which  were  removed  and 
deposited  beyond  the  sides  of  the  cut,  making  the  present 
height  in  some  places  100  ft.  There  were  difficulties  from 
landslides  and  bottomless  marshes,  so  that  the  excavation 
and  fill  exceeded  the  original  amount  by  over  10  per  cent., 
yet  the  entire  work  was  rapidly  completed  at  a  cost  of 
$2,250,000,  or  $161,000  per  mile. 

Tlie  general  dimensions  of  the  trunk  of  this  original  canal 
were  the  same  as  those  of  to-day  :  66  ft.  wide  at  the  sur- 
face, 36  ft.  at  the  bottom,  and  10  ft.  deep,  while  the  locks 
were  too  ft.  long  and  22  ft.  wide  ;  but  in  1854,  or  a  quar- 
ter century  later,  they  were  enlarged  to  220  ft.  in  length 
by  24  ft.  in  width,  which  dimensions  they  still  retain,  al- 
though much  too  small  for  the  vessels  of  to-day. 

There  are  two  levels  to  surmount  ;  the  first  extending 
from  Delaware  City,  where  there  is  a  tidal  lock  of  6  ft. 
lift,  to  St.  George's,  4!<  miles  ;  the  second  reaches  from 
St.  George's  lock,  with  its  10  ft.  lift,  to  Chesapeake  City, 
about  9  miles.     Here  there  is  a  single  lock  of  16  ft.  de- 


scent into  Back  Creek,  a  tributary  of  Elk  River,  which  in 
turn  debouches  into  the  bay. 

The  route  passes  through  a  rich  agricultural  country, 
and  the  channel  is  far  from  being  a  contracted  ditch,  such 
as  the  name  canal  generally  suggests.  With  the  excep- 
tion of  the  pass  through  the  defile  of  the  Deep  Cut,  it  is  a 
succession  of  pools  and  broad  streams,  varying  in  width 
from  a  few  hundred  feet  to  nearly  a  quarter  of  a  mile,  and 
for  a  large  part  of  the  distance  the  tow-path  does  not  con- 
form to  the  sinuous  banks,  but  winds  gracefully  along  an 
embankment  placed  in  mid-stream.  These  features  are 
mentioned  because  they  are  peculiar  to  this  line,  and  form 
exceptionally  favorable  conditions  in  the  project  of  en- 
largement. 

For  63  years  this  waterway  has  continued  to  perform  a 
valuable  service,  but  in  the  race  for  supremacy,  and  the 
expansion  which  has  taken  place  in  the  capacity  of  ves- 
sels, it  has  gradually  fallen  to  the  rear,  until  now  it  may 
be  said  to  be  antiquated  and  unable  to  fulfill  the  purpose 
of  its  builders.   .  .  . 

In  every  engineering  enterprise  it  is  important  to  sit 
down  first  and  count  the  cost  as  well  as  the  revenue. 

This  has  been  done  on  the  part  of  the  Government,  and 
it  is  estimated  at  over  $7,000,000  ;  but  of  this  amount 
$3,249,664  was  for  dredging  in  the  approaches,  and 
$4,355,808  was  for  the  canal  100  ft.  wide,  its  locks, 
bridges  and  other  works,  including  land  damages.  These 
dimensions  are,  however,  unnecessarily  wide  ior  the  pres- 
ent, especially  in  view  of  the  shortness  of  the  Deep  Cut. 
There  is  no  need  of  a  double  track  through  these  four 
miles,  and  hence  a  smaller  section  would  prove  just  as 
effective  and  much  cheaper.  The  Suez  Canal  is  but  72  ft. 
wide  at  bottom,  and  the  Amsterdam  86  ft.,  while  the  Sault, 
which  to-day  outranks  in  tonnage  any  canal  in  the  world, 
was  only  64  ft.  wide  and  13  ft.  deep  up  to  the  date  of  its 
enlargement,  which  was  completed  in  1882.  The  present 
dimensions  are  108  ft.  wide  at  the  narrowest  part,  increas- 
ing to  500  just  above  the  lock,  and  16  ft.  deep,  the  section 
being  rectangular. 

By  a  reduction  of  width  to  a  limit  sufficient  to  pass  the 
largest  ocean-going  vessels  in  single  file,  the  cost  of  con- 
struction may  be  kept  within  $3,000,000  for  the  i4-mi!e 
canal,  while  the  revenue  would  be  derived  from  the  entire 
foreign  commerce  of  Baltimore  going  to  Northern  and 
Eastern  ports,  which  is  90  per  cent,  of  the  total,  and  a 
large  local  and  coastwise  tonnage,  all  of  which  aggregate 
for  the  two  bays,  27,000,000  tons.  Of  this  amount  20  per 
cent,  would  no  doubt  traverse  the  canal.  This  at  the  low 
rate  of  15  cents  per  ton  would  produce  a  revenue  of 
$810,000.  After  deducting  expenses  it  should  leave  not 
less  than  15  per  cent,  for  dividends  and  interest  on  the 
capital. 

As  the  economic  value  of  a  waterway  is  dependent  upon 
the  ratio  of  its  length  (and  hence  its  cost)  to  the  distance 
saved,  it  will  be  seen  by  comparison  that  there  are  only 
two  canals  in  the  world  which  surpass  this  one  in  this 
particular — they  are  the  Suez  and  the  proposed  Nicaragua. 
The  Suez  Canal,  100  miles  long,  saves  3,750  miles.  Its 
length  is  therefore  nearly  3  percent,  of  the  distance  saved. 
The  Nicaragua,  169  miles  long,  is  less  than  2  per  cent,  of 
the  10,000  miles  which  it  would  save. 

The  Chesapeake  5:  Delaware  is  but  4  per  cent,  of  its 
greatest  saving. 

The  North  Sea  &  Baltic,  61  miles  long,  is  27  per  cent. 
of  distance  saved. 

The  length  of  the  Florida  Ship  Canal  would  equal  29 
per  cent,  of  the  distance  cut  off,  but  as  it  would  be  169 
miles  long  and  transit  through  it  would  be  slow,  the 
economy  in  time  would  be  only  12  hours  between  New 
York  and  New  Orleans. 

The  length  of  the  Amsterdam  Canal  is  42  per  cent,  of 
the  former  route. 

In  short,  it  would  seem  that  there  are  but  few  it  any 
places  on  the  face  of  the  globe  where  so  small  an  expendi- 
ture of  capital  gives  promise  of  such  large  and  immediate 
returns,  where  there  is  so  large  a  commerce  in  sight  in 
the  adjacent  and  tributary  waters,  where  the  benefits  to 
the  overland  lines  of  transportation  will  be  so  great  and 
where  the  work  will  he  of  the  utmost  practical  utility  to 
the  Government  in   increasing  the  efficiency  of  its  naval 
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force  in  timeoC  war,  and  a  potent  factor  in  removing  cause 
for  war  with  any  foreign  power  in  times  of  peace. 

In  fact  its  construction  becomes  a  matter  of  necessity  if 
we  hope  to  keep  pace  with  and  aid  in  the  symmetrical  de- 
velopment of  the  commercial  interests  of  our  country  as  a 
whole. 


THE  BERLIN  UNDERGROUND  RAILROAD. 


TnK  building  of  an  underground  electric  railroad  in 
Berlin  has  been  for  some  time  under  discussion,  and  plans 
for  its  construction  and  the  operation  of  the  trains  by  elec- 
tricity have  been  submitted  by  the  Allgemeine  Elektricitats 
Gesellschaft.  The  sketch  map.  fig.  5,  shows  in  outline  the 
roads  to  be  built,  the  sotid  lines  showing  those  first   re- 


or  scoops,  is  pushed  forward  by  means  of  hydraulic  rams 
into  the  soft  gravel  and  sand  which  constitute  the  subsoil, 
and,  with  the  help  of  water  led  into  the  excavating  cham- 
ber through  pipes,  the  combined  water  and  sand,  forming 
a  mud  or  sludge,  is  drawn  out  through  a  large  pipe  by 
suction  and  discharged  into  suitable  receptacles  at  the 
tunnel  entrance.  Following  upon  the  progress  of  the  iron 
shield,  the  cast-iron  lining  of  the  tunnel  is  built  up,  each 
section  being  composed  of  five  segments  jointed  by  bolts 
through  flanges.  Hydraulic  cement  is  forced  by  air  press- 
ure into  the  space  surrounding  the  sections  as  built  up, 
thus  forming  a  grouted  exterior  lining. 

The  tunnel  proposed  is  only  large  enough  to  carry  a 
single  track,  so  that  as  many  tunnels  must  be  built  as 
tracks  are  required. 

Fig.  2  is  a  section  showing  the  section  of  the  tunnel,  its 
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quired.  These  consist  of  a  circle  or  ring  line,  intersected 
by  two  long  cross-lines  with  terminal  loops.  The  latter 
connect  with  the  railroads  entering  the  city. 

An  outer  circle,  to  be  added  later,  is  shown  by  the 
dotted  lines. 

Berlin  already  has  an  outer  circle  or  line  around  the 
city,  known  as  the  Ringbahn.  This  is  a  surface  line  con- 
necting the  roads  entering  the  city,  but  it  is  too  far  out 
to  serve  for  city  travel.  From  Charlottenberg  a  cross- 
line  extends  from  this  road  to  the  opposite  side  of  the  city 
near  the  Spree.  The  cross-line  is  partly  a  surface  road, 
but  through  the  built-up  portion  of  the  city  it  is  elevated 
on  masonry  arches.*     The  Ringbahn  and  the  Stadtbahn, 


general  form,  and  the  manner  in  which  the  cast-iron  shell 
is  built  up.  Figs.  3  and  4  give,  on  a  larger  scale,  the  bot- 
tom flanges  in  section,  showing  the  way  in  which  the  rails    ^C 


be 


are  to   be   mounted   and   the  cross-ties  on  which  will 
mounted  the  insulators  carrying  the  power  wires. 

It  is  said  that  these  plans  will  probably  be  adopted,  and 
that  the  work  will  be  begun  before  long.  The  additional 
facilities  are  very  much  needed  in  Berlin,  where  a-large 
and  rapidly  increasing  population  is  crowded  into  very 
close  quarters  on  account  of  the  difficulty  in  reaching  the 

suburbs. 

♦ 

HIGHWAYS  VERSUS  RAILROADS. 


J 


(Professor  N.  S.  Shaler  in  the  Atlantic  Monthly^ 


as  the  cross-line  is  called,  are  shown  on  the  map  by  the 
heavy  dotted  lines.  The  Stadtbahn  carries  many  passen- 
gers, but  serves  only  a  small  part  of  the  city. 

The  method  proposed  for  building  the  tunnel  is  indicat- 
ed in  fig.  I,  and  is  similar  to  the  Greathead  method  used 
in  building  the  City  &  South  London  road  in  London.  In 
this  method  an  iron  shield,  fitted  with  projecting  cutters 


♦  This  road  was  described  in  ihc  Journal  for  May,  1887. 


Judged  by  the  standard  of  our  local  ways,  America  as 
a  whole  must  be  regarded  as  the  least  advanced  of  all 
countries  which  are  commonly  classed  as  civilized.  It  is 
true  that  our  great  transportation  routes,  those  which  are 
plowed  by  the  steamers  of  our  inland  waters  and  traversed 
by  locomotives,  are  well  organized,  wide  spreading,  and 
efficient  in  a  high  degree  ;  but  these  ways  serve  in  a  di- 
rect manner  only  a  narrow  belt  of  country  on  either  hand. 
They  have  a  high  interstate  and  international  value,  but 
little  relation  to  the  needs  of  local  life.  So  far  from  meet- 
ing the  necessities  of  rural  neighborhoods  or  aiding  in 
their  development,  they  have  tended  to  retard  the  growth 
of  the  less  conspicuous  but  really  more  important  channels 
of  communication,  our  common  country  roads. 

A  very  strong  argument  could  be  made  to  support  the 
point  that  the  United  States  would  have  been  in  all  essen- 
tial regards  more  prosperous  than  it  is  at  present  if,  in 
place  of  its  railroads,  it  had  secured  a  system  of  highways 
constructed  and  maintained  in  the  highest  state  of  the 
road-maker's  art.  It  is  true  that  our  export  industries 
would  have  been  much  less  important  than  they  are  now. 
It  is  true  also  that  a  prosperity  in  manufacturing  which 
has  brought  great  bodies  of  our  people  to  the  Birming- 
ham state  of  hived  employment  would  not  exist.     Many 
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DETAILS   OF   NIEMEN    BRIDGE.' 


of  our  cities  would  be  but  country  towns,  and  the  buffalo 
would  still  roam  over  much  of  the  country  to  the  west  of 
the  Mississippi.  On  the  other  hand,  our  farmers  would 
know  more  of  one  another  than  they  do  at  present. 
Though  they  could  not  market  their  corn  in  Liverpool, 
they  would  still  be  able  to  take  it  to  mill  without  the  sore 
tax  which  the  bad  roads  so  generally  levy  upon  them,  or 
which  the  toll-taker  requires  as  the  price  of  a  passable 
way.  In  such  a  well-united  community,  distance  counts 
for  little  against  the  duties  of  life,  or  against  those  pleas- 
ures which  are  in  the  higher  sense  a  part  of  human  obli- 
gation. The  farmers  could  attend  their  town  meetings, 
if  they  were  so  fortunate  as  to  live  in  a  part  of  the  world 
which  is  governed  by  local  parliaments.  They  could  do 
their  duty  by  the  churches,  and  have  a  share  in  the  festivi- 
ties which  enliven  and  enlarge  their  days.  On  the  con- 
trary, where  the  roads  are  bad,  all  the  duties  of  the  citizen 
and  the  social  being  are  most  imperfectly  done.  The 
people  get  in  the  habit  of  a  hermit  life  ;  the  winter  sea- 
son, which  should  be  the  season  of  social  intercourse,  is 
passed  in  seclusion  ;  households  have  but  little  touch  with 
one  another,  and  any  real  communal  life  becomes  im- 
possible. 

A  RUSSIAN  HIGHWAY  BRIDGE. 


The  distance  between  the  centers  of  the 

piers  is  180  ft.  The  main  roadway  is  21 
ft.  wide  in  the  clear  between  the  trusses, 
and  there  is  on  each  side,  outside  the 
trusses,  a  footwalk  3  ft.  6  in.  wide. 

In  the  drawings,  hg.  i,  as  above 
stated,  gives  a  general  elevation  of  the 
bridge,  showing  all  the  spans.  Fig.  2 
is  an  elevation,  and  fig.  3  a  plan  of  one 
of  the  long  spans  ;  fig.  4  is  a  cross-sec- 
tion and  fig.  5  an  end  view  of  the  span  ; 
fig.  6  IS  a  plan  of  one  of  the  river  piers 
and  fig.  7  a  plan  ol  one  of  the  shore 
piers. 

The  general  design  of  the  long  spans, 
the  method  of  bracing  and  the  floor  sys- 
tem are  so  clearly  shown  that  but  little 
description  is  needed.  The  bridt(e  su- 
perstructure is  entirely  ot  iron.  The  di- 
mensions in  fig.  I  are  in  Russian  sagtnes, 
but  in  figs.  2-5  they  are  given  in  English 
feet. 

The  foundations  of  the  two  river  piers 
are  carried  down  to  a  depth  of  about  60 
ft.  below  the  river-bed.     The  subsoil  is 
chiefly  sand,  gravel  and   bowlders,  with 
some  layers  ot  clay,  and  the  bed-rock  is 
about  70  ft.  below  the  river-bed.     A  sub- 
stantial  foundation  was  obtained,   how- 
ever, without  going  down  to  that  depth. 
The  bridge  is  an  example  of  the  latest 
and  most  approved  practice  in  Russia, 
and  is  interesting  as  showing  the  ideas 
prevalent  among  the  engineers   in  that   country,   where 
there  are  many  points  of  similarity  to  our  own. 


The  drawings  given  herewith  show  a  highway  bridge 
over  the  River  Niemen,  near  Olita,  in  Russia,  on  the  line 
of  the  great  national  road  known  as  the  Strategic  Road. 
This  bridge  was  recently  completed,  having  been  formally 
opened  for  travel  in  October. 

As  shown  in  the  general  elevation,  the  bridge  consists 
of  five  spans  supported  by  two  abutments  and  four  piers 
of  masonry.  At  each  end  there  is  a  short  plate-girder 
span,  44  ft.  in  length  ;  the  three  remaining  spans  are  of 
equal  length,  each  being  25.7  sagtnes  (176  ft.  8  in.)  long. 
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The  designer  of  this  bridge  was  Professor  N.  Relelubski. 
Chief  of  the  Russian  Imperial  Institute  of  Engineers,  and 
Director  of  the  physical  laboratory  maintained  by  the  Gov- 
ernment. Professor  Belelubski  is  Consulting  Engineer  to 
the  Slate  Department  ot  Roads  and  Communications,  and 
has  designed  a  number  of  important  structures,  including 
the  great  bridges  over  the  Volga,  the  Dnieper  and  other 
rivers.  He  has  recently  received  a  notable  honor,  the 
number  of  the  Annals  of  the  Imperial  Institute  issued  on 
the  twenty-fifth  anniversary  of  its  organization  being  chiefly 
devoted  to  an  account  of  his  work.  It  may  be  added  that 
the  designs  of  the  numerous  bridges  required  for  the  Sibe- 
rian Railroad  will  be  made  under  his  supervision. 


A  LOST  LAKE  STEAMER. 


The  illustration  given  on  this  page  shows  a  large  lake 
steamer  whose  total  loss  recently  is  still  unexplained. 
The  Marine  Review,  from  which  we  take  the  cut,  says  : 

Another  big  steel  steamer,  the  W.  H.  Gzlcher,  a  duplicate 


tice  is  becoming  general  of  making  a  solid  line  of  obstruc- 
tions from  the  cab  to  the  smoke-stack.  The  cabs  are  now 
so  placed  that  an  engineer  cannot  step  to  the  left-hand 
side  to  see  that  all  is  clear  when  he  is  rounding  a  curve  ; 
the  duties  of  the  fireman  are  too  arduous  to  give  him  any 
time  for  keeping  a  systematic  lookout  on  curves,  and  so 
the  practice  is  for  the  engine  to  rush  along  blindly,  de- 
pending on  the  good  fortune  of  finding  a  clear  track.  We 
have  heard  of  more  than  one  instance  where  tail-end  col- 
lisions have  happened  that  could  be  directly  traced  to  the 
engineer  not  being  able  to  see  ahead  in  rounding  a  curve. 
There  is  a  growing  sentiment  among  railroad  commission- 
ers to  require  a  third  man  to  be  carried  on  locomotives 
where  the  fireman  is  so  located  that  he  cannot  keep  a 
lookout  ahead.  When  juries  begin  to  find  out  that  acci- 
dents are  happening  through  the  engineer  b  ing  unable  to 
see  the  reach  of  the  track  visible  on  curves,  they  will 
stimulate  public  sentiment  to  demand  the  presence  of 
more  eyes  on  the  monster  locomotives  that  are  becoming 
the  rule  as  train  haulers.  The  proper  way  to  stave  off  this 
source  of  expense  is  the  devoting  attention  to  opening  the 
view  for  the  engineer  across  the  boiler.  This  can  be 
helped  materially  by  a  little  attention  to  the  locating  of 
dome  and  sandbox. 


THE   WRECKED   STEAMER   "  W.    H.    GILCHER." 


of  the  Western  Reserve,  has  gone  down  on  Lake  Michi- 
gan with  a  crew  of  i8  men.  The  details  that  go  to  con- 
firm the  disaster  have  been  printed  at  great  length,  and  , 
little  remains  to  be  said  in  this  regard.  It  is,  however,  \ 
certain  that  all  practical  men  connected  with  the  lake 
marine  are  of  the  opinion  that  this  boat  did  not  break  up, 
as  was  the  case  with  the  Western  Reserve,  but  was  either 
in  collision  or  struck  the  shoal  spot  four  miles  south  of 
South  Fox  Island,  in  the  vicinity  where  the  wreckage  was 
found,  and  where  the  vessel  certainly  met  the  great  force 
of  the  storm  on  the  night  of  October  28.  This  opinion  is 
based  on  the  fact  that  the  steamer  was  loaded  with  3,000 
tons  of  coal,  a  cargo  largely  within  her  capacity,  and 
.which  would  stiffen  her  against  any  possibility  of  founder- 
ing, excepting  through  collision  with  another  vessel,  or 
through  running  onto  an  obstruction  of  any  kind.  Aside 
from  the  awful  loss  of  life,  the  money  loss  on  vessel  and 
cargo  is  the  largest  in  lake  history.  The  disaster,  to- 
gether with  that  of  the  Western  Reserve,  will  open  up 
many  questions  relative  to  construction  and  insurance  that 
will  cause  numerous  changes  in  present  practice  in  build- 
ing and  operating  vessels  on  the  lakes. 


INCONVENIENT  AND  UNCOMFORTABLE  LOCO- 
MOTIVES. 


Another  thing  that  demands  attention  is  the  location  and 
width  of  the  cab.  Many  cabs  are  made  as  if  they  were  in- 
tended for  liliputians,  a  man  of  moderate  size  having  to 
squeeze  himself  to  get  in  position  to  reach  the  working 
levers.  This  may  be  quite  comfortable  as  viewed  from 
the  drawing  office,  and  it  entails  no  great  hardship  upon 
the  man  who  goes  in  inspecting  the  arrangement  when 
the  engine  is  cold  in  the  builder's  shop.  On  the  road  it  is 
a  different  matter.  With  hot  weather  and  the  intimate 
proximity  to  a  hot  boiler,  the  man  in  the  cab  is  parboiled 
during  a  great  part  of  the  time  he  is  at  work.  Is  it  sur- 
prising that  the  man  who  is  subjected  to  this  ordeal,  day 
after  day,  gets  convinced  that  engineers  are  a  poorly  paid 
class  considering  the  discomforts  they  have  to  endure  ?  A 
very  little  forethought  and  no  extra  expense  would  make 
the  cab  comfortable.  Apart  from  humanitarian  consid- 
erations we  believe  that  it  would  pay  railroad  companies 
to  effect  a  reform  in  the  locomotive  cabs. 


A  SWISS  COMPOUND  LOCOMOTIVE. 


(From  Locontotive  Engineering.') 


The  designers  of  locomotives  intended  for  service  on 
railroads  that  have  numerous  curves  ought  to  take  into 
consideration  the  importance  and  necessity  ot  the  engineer 
seeing  ahead  when  the  engine  is  rounding  a  curve.  We 
have  enjoyed  the  best  of  opportunities  for  observing  the 
limited  outlook  from  the  cabs  of  a  great  many  locomotives 
employed  on  very  crooked  roads,  where  cuttings  are 
numerous,  and  the  impression  received  is  that  the  prac- 


The  accompanying  illustration,  from  Industries,  shows 
a  compound  locomotive  for  passenger  service  recently 
built  for  the  Jura-Simplon  Railroad  in  Switzerland  by  the 
Swiss  Locomotive  &  Machine  Works  at  Winterthiir.  The 
road  has  a  large  passenger  traffic  in  summer  and  the 
heaviest  of  this  has  to  be  worked  over  several  sections 
with  heavy  grades  and  many  sharp  curves. 

The  standard  locomotive  which  the  Jura  Simplon  Com- 
pany has  adopted  for  this  work  is  of  the  American  type, 
with  four  driving-wheels  and  a  four-wheel  truck.  The 
company  has  already  in  freight  service  a  number  of  com- 
pound engines  of  the  Mallet  two-cylinder  type.  For  pas- 
senger service  the  locomotive  shown  is  a  new  departure  ; 
it  is  a  two-cylinder  engine,  but  has  a  starting-valve  of  the 
Von  Berries  type,  which  admits  steam  from  the  boiler  di- 
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rectly  into  the  low-pressure  cylinder,  but  closes  automati- 
cally and  begins  the  compound  working  without  the  action 
of  the  engine-driver. 

The  high-pressure  cylinder  of  this  engine  is  17.69  X  25.57 
in.  and  the  low-pressure  26  38  X  25.57  "i-.  'he  proportion 
of  the  cylinders  being  1:22.  The  sleani-chesis  are 
placed  above  the  cylinders,  and  the  valve-molion  for  both 
cylinders  is  of  the  ordinary  shifting  link  type.  The  valve- 
rods  are  worked  from  rocker  arms,  and  the  valves  are  of 
the  Allen  pattern.  'I'he  reversing  gear  is  moved  by  a 
screw  and  hand-wheel. 

"•'The  frames  are  of  steel  plate  i  in.  thick,  and  the  cross- 
bracing  is  unusually  strong  and  stiff.  The  steam  reser- 
voir between  the  two  cylinders  is  in  the  smoke-box,  and 
consists  of  a  pipe  of  an  arched  form  ;  the  steam-pipes 
from  the  boiler  are  also  placed  in  the  smoke-box. 

The  driving-wheels  are  72.13  in.  in  diameter,  one  pair 
being  in  front  and  one  back  of  the  fire-box.     The  driving- 


the  air-pump  being  placed,  as  will  be  noticed,  on  the 
smoke-box.  On  the  engine  both  driving  wheels  are  acted 
upon  by  the  usual  toggle-joint  apparatus,  in  connection 
with  a  6-in.  brake  cylinder  on  each  side.  The  lender  has 
brake-blocks  on  each  side  o,f  the  wheels  of  the  leading  and 
trailing  axles. 

-• 

A  NORWEGIAN  CANAL. 


lniiuitriti,\ 


There  has  just  been  completed  in  Norway  a  work  of 
which  very  little  has  been  heard  in  this  country,  but  which 
has  many  most  interesting  and  difficult  engineering  fea- 
tures, and  which  is  likely  to  have  most  important  results 
on  the  commerce  ana  industry  of  that  country.  There 
has  been  constructed  a  magniticent  canal,  or,  more  properly 
speaking,  a  series  of  locks  and  weirs,  by  which  a  large  and 


^COMPOUND   EXPRESS   LOCOMOTIVE   FOR   THE  JURA-SIMPLON    RAILROAD. 


axles  are  S  ft.  6.31  in.  apart  between  centers,  and  the  dis- 
tance from  center  of  forward  driver  to  center  of  truck  is 
1 1  ft.  1,19  in. 

The  truck  is  of  the  swing-bolster  pattern,  with  plate 
frame.  The  truck  wheels  are  40.5  in.  in  diameter,  and 
the  truck  axles  are  7  ft.  2.58  in.  apart  between  centers. 
The  truck  frames  are  of  steel,  and  that  material  has  been 
used  wherever  possible  in  the  engine.  The  crossheads 
are  of  cast  steel. 

The  boiler  is  52J  in.  in  diameter,  and  has  224  tubes,  ij 
in.  in  diameter  and  12  ft.  5.58  in.  long.  The  fire-box  is  of 
copper,  the  roof  being  curved  and  the  crown-sheet  stayed 
to  the  outer  shell  by  radial  stays.  The  grale  area  is  21.4 
sq.  ft  ,  and  the  heating  surface  is  :  Fire-box,  97  4  ;  tubes, 
1,286.2  ;  total,  1.383.6  sq.  ft.  The  boiler  is  built  for  170 
lbs.  working  pressure. 

The  total  length  of  the  engine  over  all  is  32  ft.  2  in.  Its 
weight  in  working  order  is  105.950  lbs.,  of  which  63,600 
lbs.  are  carried  on  the  drivers  and  42,350  lbs.  on  the  truck. 
The  tender  weighs  66,750  lbs.,  and  has  a  total  length  of  19 
ft.  3  in. 

The  tender  is  carried  on  six  wheels  40.5  in.  in  diameter. 
The  frame  is  of  steel  plate.  The  tank  has  a  capacity  of 
3,640  gallons  of  water,  and  the  coal  box  will  hold  about 
9.000  lbs.  of  coal. 

On  the  trial  trip  this  engine  took  a  train  weighing  257 
tons,  including  weight  of  engine  and  tender,  up  a  long 
I  per  cent,  grade,  maintaining  a  uniform  speed  of  30  miles 
an  hour,  with  an  abundant  supply  of  steam. 

The  engine  is  fitted  with  Haushalter's  recording  speed 
indicator,  driven  from  the  right-hand  coupling-pin,  and 
with  Gresham's  steam  sanding  apparatus,  fed  from  sand- 
boxes beneath  the  foot-plate,  while  an  apparatus  is  sup- 
plied for  washing  the  rails  in  the  numerous  tunnels  occur- 
ring on  the  line,  especially  in  the  Jura  sections.  It  is 
equipped  with  the  latest  quick-acting  Westinghouse  brake, 


rapid  river  has  been  canalized  and  transformed  into  a  use- 
ful water  highway,  thus  opening  out  a  large  part  of  the 
great  watershed  of  Thelemarken,  and  placing  the  heart  of 
southern  Norway  in  direct  communication  with  the  sea. 

We  will  content  ourselves  for  the  present  with  a  brief 
outline  of  this  scheme,  and  a  few  remarks  on  its  commer- 
cial aspects.  About  midway  between  Christiania  and 
Christiansund  there  is  the  port  of  Langesund  at  the  mouth 
of  a  fjord  leading  to  the  ports  of  Porsgrund  and  Skien,  the 
latter  being  about  17  miles  inland  and  connected  wiih  the 
large  Nordsjo  Lake  by  a  short  stretch  of  river.  About 
half-way  up  this  lake  there  is  the  village  of  Ulelos,  the 
seat  of  an  important  iron  industry.  This  lake  is  joined  by 
a  river  to  a  chain  of  lakes  consisting  of  Flauvand.  Hoile- 
seidvard,  and  Bandakvard,  all  coming  generally  under  the 
latter  appellation,  and  forming  the  receptacles  for  the 
water  collected  from  an  immense  watershed.  The  prob- 
lem which  had  to  be  solved  was  the  canalization  of  the 
connecting  rivers  and  the  lakes  so  as  to  afford  a  continuous 
outlet  from  the  center  of  the  country  to  the  sea.  This  was 
a  work  of  considerable  difficulty  on  account  of  the  differ- 
ences of  level,  and  the  consequent  magnitude  of  some  of 
the  constructions  required.  For  instance,  at  Ulefos, 
where  the  canalizing  of  the  river  commences,  there  is  a 
set  of  three  locks  and  an  aqueduct,  by  which  the  canal  is 
carried  for  some  distance  past  a  weir  and  waterfall  36  ft. 
in  height.  Two  miles  further  up  there  are  two  more 
locks,  which  are  cut  out  of  the  solid  granite,  and  which 
1  enable  vessels  to  enter  the  river  again  a  short  way  above 
the  Eidstos— a  fall  of  33  ft. 

The  most  difficult  part  of  the  undertaking  was  at  a  place 
called  Vrangfos,  where,  by  means  of  five  locks  and  an 
extra  one  for  use  in  flood  time,  the  waterway  is  carried  up 
a  height  of  over  75  ft.  In  order  to  regulate  the  upper 
waters,  an  immense  weir  of  masonry  had  to  be  formed, 
and  the  succession  of  shoots  and  rapids  which  existed 
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were  thereby  converted  into  a  perpendicular  fall  of  water, 
a  piece  of  construction  which  required  very  great  care. 
A  series  of  smaller  locks  completes  what  is  necessary  to 
open  the  navigation  to  the  Bandak  Lake,  and,  so  far  as 
can  be  seen,  the  whole  work  has  been  judiciously  planned 
and  carefully  carried  out.  The  cost  of  the  undertaking 
was  about  $780,000,  but  a  considerable  sum  will  still  be 
required  for  dredging  and  the  formation  of  dykes.  The 
total  length  of  the  canal  from  Ulefos  to  Strengen  is  nearly 
14  miles,  and  the  principal  dimensions  ot  the  locks  are  as 
follows:  Length,  124ft.  8  in.;  breadth,  26  It.;  and  mini- 
mum depth  on  sills,  9  ft.  3  in. 

The  great  Lake  Nordsjo,  from  which  the  canal  starts, 
was  connected  with  the  sea  so  far  back  as  1861,  by  means 
of  two  locks  at  the  town  of  Skien,  and  four  other  locks 
between  that  and  the  lake,  so  that  the  work  which  has 
now  been  carried  out  is  a  completion  of  an  undertaking 
commenced  more  than  30  years  ago.  The  series  of  lakes 
thus  connected  open  up  a  very  large  district  to  direct  con- 
nection with  the  sea,  and  thus  afford  very  great  facilities 
for  the  development  of  trade  and  industry,  which  is  likely 
to  have  a  most  important  effect  on  the  welfare  of  the 
country.  The  importance  of  the  work  is  duly  recognized 
in  Norway,  and  a  ceremony  was  held  August  20  last, 
which  was  attended  by  the  Go''ernment  authorities  and 
other  officials,  to  celebrate  the  completion  of  this  great 
national  undertaking. 


PROGRESS  IN  FLYING  MACHINES. 


By  O.  Chanute,  C.E. 


^Continued /ram  page  512.) 


About  the  year  1875  paragraphs  were  floating  in  the 
American  newspapers  concerning  the  "  California  flying 
machine,"  which  was  said  to  be  under  construction  in  San 
Francisco.  This  was  the  design  of  Mr.  Marriott,  of  the 
San  Francisco  Newsletter,  formerly  a  lellow-worker  with 
Mr.  Stringfellow  in  aeronautical  pursuits,  and  also  a  resi- 
dent of  Chard. 

Mr.  Marriott  had  already  experimented  in  1867-69  with 
an  elongated  balloon,  provided  with  attached  aeroplanes, 
from  which  he  expected  to  obtain  additional  sustaining 
power  when  at  speed— a  system  which  has  been  many 
times  proposed,  and  which  is  often  brought  forward  again 
by  inventors  who  are  not  aware  of  the  prior  experiments. 

Mr.  Marriott' s  balloon  model  was  28  ft.  long,  9J  ft.  in 
diameter,  with  aeroplanes  extending  for  half  its  length, 
and  was  to  be  driven  by  a  light  steam-engine,  rotating  a 
propeller4  ft.  in  diameter  120  times  a  minute.  The  utmost 
speed  that  could  be  obtained  was  five  miles  per  hour,  and 
as  this  was  not  sufficient  to  stem  the  winds  that  constantly 
prevail  in  San  Francisco,  the  inventor  turned  his  attention 
to  a  design  for  an  aeroplane. 

This  is  said,  in  the  report  of  the  Aeronautical  Society 
of  Great  Britain  for  1875,  to  have  consisted  of  three  planes, 
superposed  longitudinally,  with  an  interval  between  them 
ot  about  10  ft.  In  transverse  length  the  whole  structure 
was  to  be  120  ft.  fixed  upon  a  foundation  of  trussed  bam- 
boo, the  planes  being  unequal  in  size,  the  largest  on  the 
top  being  of  the  above  dimensions  and  about  40  ft.  wide, 
the  three  planes  being  rigidly  supported  by  two  masts 
about  40  ft.  high  and  stayed  by  wire  rigging. 

To  the  lower  end  of  each  mast  were  to  be  affixed  small 
wheels,  to  run  down  an  inclined  rail,  in  order  to  impart 
the  necessary  initial  velocity  to  the  apparatus,  and  this  im- 
pulse was  then  to  be  continued  by  means  of  a  steam-en- 
gine enclosed  in  a  square  compartment  capable  of  holding 
the  engineers.  This  compartment  was  to  be  located  in 
the  center  of  the  trussed  bamboo  keel.  The  engine  was 
to  work  four  screw  propellers,  two  of  them  vertical  and 
two  horizontal,  their  place  of  working  breaking  up  the 
continuity  of  the  longitudinal  planes.  The  weight  of  the 
whole  machine  was  estimated  at  1,500  lbs.,  including  the 
motive  power  and  the  engineer. 

No  drawings  or  detailed  description  of  this  aeroplane 
were  ever  published,  the  inventor's  idea  being  to  keep  his 
plans  secret  until  he  had  made  a  success  of  the  machine. 


It  was  never  completed,  for  Mr.  Marriott  sickened  and 
died  before  the  apparatus  was  ready  for  trial,  and  his  as- 
sociates did  not  care  to  risk  the  great  outlay  which  would 
have  been  necessary  to  test  so  large  and  expensive  an  ap- 
paratus. The  weight  of  the  motor  and  the  equilibrium 
would  have  been  the  stumbling-blocks. 

At  the  meeting  of  the  Aeronautical  Society  of  Great 
Britain  for  1876,  M.  5<?'«<V<j/ gave  some  notes  on  the  stabil- 
ity of  aeroplanes  of  different  forms,  which  he  illustrated 
with  paper  models,  and  these  experiments  are  so  easily 
reproduced  that  the  following  account  of  them,  quoted 
from  the  report,  will  probably  prove  interesting  : 

He  said  that  while  planes  of  even  width  and  thickness  (load 
uniformly  distributed)  revolve  upon  their  own  axes,  and  their 
path  of  translation  is  rectilinear,  the  motions  of  triangular 
planes  are  much  more  complicated.  These  planes  are  obtained 
bv  dividing  the  circumference  into  blades  ot  different  widths. 
These  blades,  besides  revolving  upon  their  axis,  rotate  also 
round  a  vertical  conic  axis,  whose  base  is  upward,  the  vertex  ot 
the  plane  describing  a  spiral  round  the  conical  axis. 

He  found  that  the  rate  of  revolution  and  rotation  increases 
in  direct  proportion  as  the  base  and  the  length  of  the  blade  de- 
creases, and  the  length  traveled  over  in  a  unit  of  time  decreases 
also  in  the  same  proportion.  The  shifting  of  the  center  of  grav- 
ity (pressure  ?)  of  these  blades  is  most  interesting.  It  was  found 
that  the  center  of  gravity  of  narrow  planes  was  near  the  vertex 
and  on  the  edge  ot  the  plane,  but  recedes  toward  the  base  and 
axis  as  it  widens  ;  it  also  travels  from  the  axis  toward  the  edge 
and  vertex  as  the  rate  of  revolution  increases,  and  possibly 
that,  at  high  velocities  of  rotation,  the  center  of  gravity  will  be 
beyond  the  edge.  The  size  of  blade  that  revolves  and  rotates 
most  steadily  represents  the  eighteenth  to  the  twenty-fourth  part 
of  the  circumference.  He  also  proved  that  by  cutting  a  small 
plane  outot  the  base  it  had  the  same  effect  as  applying  a  weight 
at  that  point  before  cutting  it.  The  plane  will  then  revolve  and 
rotate  round  with  its  base  turned  toward  the  vertical  axis. 

He  also  liberated  several  narrow  strips  of  paper,  showing, 
while  revolving,  nodal  and  ventral  sections  similar  to  musical 
strings  in  vibration,  the  number  of  aliquot  parts  increasing  with 
the  length  of  the  ribbons  and  disappearing  as  the  width  in- 
creases. 

M  S^tUcal  then  enunciated  the  following  law  :  that  planes, 
of  whatever  form,  but  of  even  thickness  and  rigid  marg'n,  in 
order  to  translate  steadily  must  carry  their  maximum  load  on 
a  line  representing  the  first  third  pan  from  the  anterior  margins 
of  the  plane  ;  but  one  can,  with  impunity,  apply  graduated 
weights  from  that  line  right  on  to  the  edge,  and,  in  some  in- 
stances, a  good  distance  beyond  the  edge,  and  high  rate  ol 
speed  is  the  result.  The  rate  of  translation  increases  directly 
with  the  load  placed  on  the  different  points  of  the  graduations 
from  that  line  ot  the  center  ot  gravity. 

While  the  account  of  the  action  of  these  paper  planes  is 
not  very  clear,  it  is  sufficiently  so  to  permit  the  curious  in 
such  matters  to  repeat  the  experiments,  and  these  will  be 
found  more  instructive  than  any  description  of  the  results, 
however  accurately  expressed.  The  action  will  be  found 
to  be  greatly  modified  by  slightly  folding  the  back  edges 
as  already  described. 

In  1877  Mr.  Barnett.  of  Keokuk,  la.,  patented  in  the 
United  States  a  flying  machine  somewhat  similar  in  ar- 
rangement and  principle  with  that  of /'i'«i!?<a' and  Cauchot. 
It  consisted  in  an  aeroplane  something  like  a  boy's  trian- 
gular kite,  but  with  the  two  longitudinal  halves  set  at  a 
diedral  angle  from  the  central  spine  or  spar,  in  order  to 
obtain  lateral  stability.  Just  under  this  kite  a  boat-shaped 
car  was  to  be  affixed,  carrying  the  motor,  which  was  to 
rotate  two  propellers  mounted  upon  shafts  at  the  front  of 
the  apparatus,  and  turning  in  opposite  directions.  An 
adjustable  tail  was  to  carry  part  of  the  weight  and  to 
regulate  the  angle  of  incidence,  the  car  being  provided 
with  wheels  so  as  to  run  over  the  ground  until  the  speed 
was  great  enough  to  give  a  sustaining  reaction. 

This  design  is  not  without  merit,  but  it  leaves  unsolved 
the  two  principal  problems  concerning  aeroplanes— /.^., 
the  providing  a  light  motive  power,  which  shall  not  weigh 
more  in  proportion  than  that  of  the  birds  in  ordinary 
flight,  say  20  lbs  per  horse  power,  and  the  providing  for 
automatic  stability,  which,  as  already  explained,  should 
be  greater  for  an  inanimate  machine  than  for  a  live  bird. 
The  form  of  the  triangular  kite  is  not  stable,  as  many  a 
boy  has  found  out  to  his  sorrow  by  providing  an  insuffi- 
cient tail,  and  if  the  kite  form  is  to  be  used,  it  will  proba- 
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bly  be  best  to   experiment  with  shapes  that  fly  without  a 
tail,  some  of  which  will  be  noticed  hereafter. 

Mr.  Buriii'tt  is  underslood  to  have  tried  many  e.tperiments, 
extending  over  a  period  of  y>  years.  He  lirst  constructed  a 
plain  tlat  kite  some  12  ft.  long  and  10  ft.  wide,  under  which 
was  hung  a  frame  so  as  to  attach  and  adjust  the  mechanism 
for  turning  two  propellers  rotating  in  opposite  directions. 
This  machine  was  not  placed  on  wheels,  but  he  was  much 
pleased  with  the  clutch  that  the  propellers  took  on  the  air. 
Next  he  constructed  an  apparatus  to  carry  the  weight  of 
a  man.  This  consisted  ot  a  kite  or  aeroplane  of  canvas 
27  ft.  square,  from  which  hung  a  propelling  arrangement 
somewhat  similar  to  that  shown  by  Mr.  Maxim  in  the  Cen- 
tury Magazine  for  October,  1891,  as  the  manner  of  con- 
necting the  aeroplanes  and  attaching  the  screws  in  his  ex- 
perimental apparatus.  This  machine  was  placed  on 
wheels,  being  the  running  gear  of  a  light  spring  wagon, 
and  as  Mr.  Harnett  knew  ol  no  motor  suiricienlly  light  for 
actual  tiight,  he  determined  first  to  experiment  with  his 
own  muscular  power. 

The  propellers  were  two  bladed,  each  blade  being 
of  oil-ctoth  and  a  sector  of  a  circle,  or  like  a  piece  from 
the  ordinary  round  pie.  The  operator  was  beneath  and 
rotated  them  through  appropriate  gearing.  He  ran  the 
machine  along  smooth  country  roads,  but  as  soon  as  speed 
was  gained,  the  increasing  air  pressure,  acting  forward 
of  the  center  of  figure,  in  accordance  with  the  law  of 
Joessel,  already  given,  would  tip  up  the  front  of  the  aero- 
plane and  disturb  the  eciuilibrium.  This  led  the  inventor 
to  believe  that  the  propellers  were  too  far  below  the  aero- 
plane, and  he  altered  their  position,  but  without  any  better 
result  ;  the  machine  would  still  tip  backward,  presenting 
a  greater  angle  of  incidence,  and  increasing  the  resistance. 
Moreover,  it  would  not  keep  to  ihe  line  uf  the  road,  but, 
as  it  was  propelled,  would  run  oft  to  either  side  into  the 
•  grass,  weeds  or  uneven  ground,  swerving  in  a  way  which 
would  have  involved  great  danger  if  it  had  been  able  to 
rise  into  the  air. 

Picking  out  a  quiet  evening,  near  dusk,  the  inventor  de- 
termined to  give  It  anexira  good  test  over  smooth  ground, 
and  while  apprehensive  that  if  it  left  the  earth  it  might 
lurch  and  come  to  grief,  he  managed  by  "  main  strength 
and  awkwardness"  to  get  under  considerable  headway, 
when  the  front  end  tipped  up  so  much  as  to  break  and 
splinter  the  main  support,  and  the  inventor  came  very 
near  getting  hurt. 

This  terminated  the  experiments  with  that  machine. 
Subsequently  the  inventor  entered  it  for  exhibition  at  the 
State  lair  as  an  "  automatic  kite,"  and  he  says  quaintly 
that  he  entered,  at  the  same  lime,  some  samples  of  toma- 
toes, cabbage  and  grapes  of  his  own  growing  ;  received 
a  premium  on  the  tomatoes  and  cabbage,  and  favorable 
mention  on  the  grapes,  but  concluded  at  the  last  moment 
not  to  take  the  "  kite"  to  the  fair  ground,  as  it  did  not 
perform  as  he  desired. 

;  He  has  built  two  more  machines  of  such  dimensions  as 
to  support  a  man  within  the  last  six  or  seven  years,  and 
has  tested  their,  upon  a  smooth  pasture,  but  found  this, 
after  many  weeks  of  trial,  too  rough  and  uneven  for  his 
purpose.  The  tracks  of  animals,  a  bunch  of  grass,  or  a 
corncob  would  check  the  speed,  so  that  with  all  his 
strength  he  could  not  arrive  at  sufficient  velocity  to  leave 
the  ground.  This  is  not  surprising,  for  Professor  Lang- 
ley  has  since  shown  that  the  best  that  can  be  done  with  a 
plane  is  to  sustain  209  lbs.  by  the  exertion  of  one  horse 
power,  and  this  without  any  hull  resistance  whatever,  so 
that,  as  man  cannot  steadily  exert  much  more  than  one-lenth 
of  this  power,  a  total  weight  of  about  20  lbs.  is  the  maxi- 
mum that  he  can  hope  to  support  and  drive  through  the 
air  by  the  exertion  ot  his  own  unaided  strength, 
^f  Mr.  Barnett  has  of  course  experimented  with  a  consid- 
erable number  of  small  models.  He  first  tried  clock 
springs,  but  found  them  too  heavy  ;  and  all  would-be  in- 
ventors had  better  avoid  wasting  effort  with  them  ;  next 
he  tried  twisted  india-rubber,  and  while  he  found  great 
irregularity  in  its  action,  he  succeeded  in  obtaining  a 
number  of  fair  flights  among  many  failures.  He  experi- 
mented with  superposed  planes,  but  the  result  was  not 
satisfactory.  His  last  model,  produced  in  1892.  resembles 
his  original  design,  and,  driven  by  rubber  bands,  succeed- 


ed in  getting  a  preliminary  start  by  running  over  a  plat- 
form 12  ft.  long,  slightly  inclined,  and  flying  through  the 
air  "  above  the  hollyhocks  and  other  flowers"  until  it 
struck  the  side  of  a  house  30  ft.  away,  and  4  ft.  higher 
than  the  platform. 

India-rubber  is  a  good  reservoir  ot  power  to  experiment 
with.  The  llig'his  are  brief,  as  the  power  is  soon  spent, 
but  they  give  an  opportunity  of  testing  the  equilibrium, 
the  proportions,  and  the  adjustment  of  the  parts,  which 
may  suggest  themselves  to  an  experimenter ^as  possibly 
efficient. 

An  apparatus  patented  in  France  by  y^.Poml-s.  in  1878, 
is  represented  in  fig.  57.  It  consisted  in  two  supporting 
planes  in   front,  together  with  a  keel  plane,  and  a  large 
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vane  behind,  to  maintain  the  course.  Two  propelling 
screws  on  the  same  horizontal  sha-ft  were  to  impart  mo- 
tion, and  although  they  are  shown  as  actuated  by  hand  on 
the  figure,  the  same  inventor  had  already  patented,  in  1871, 
in  connection  with  M.  de  la  Panze,  a  gunpowder  motor,  in 
which  a  series  of  charges,  exploded  by  electricity,  were 
made  to  pass  through  a  tube  and  to  impinge  against  the 
buckets  of  a  revolving  wheel,  from  which  the  motion  was 
to  be  co.Timunicated  to  the  propellers.  Neither  this  motor 
nor  the  aeroplane  possess  merit,  and  indeed  the  latter  is 
about  as  badly  arranged  as  it  can  be,  for  as  the  air  press- 
ures which  are  to  sustain  the  weight  act  with  a  leverage 
increasing  toward  the  tips  of  the  wings,  or  sustaining 
planes,  the  latter  should  taper  in  plan  from  the  center  of 
the  apparatus  outward,  instead  of  tapering  inward  as 
shown  in  the  figure,  in  order  to  obtain  a  light  and  strong 
construction.  It  is  not  known  whether  M.  Pomi-s  experi- 
mented at  all,  but  if  he  did,  it  must  have  been  with  very 
small  models,  for  his  design  is  quite  unsuitable  tor  a  large 
one,  and  has  been  here  included  in  order  to  point  out  the 
deficiencies  of  such  a  design. 

In  1878  Mr.  Linfield  constructed  an  apparatus  to  test 
his  conception  of  an  aeroplane.  It  consisted  of  plane  sur- 
faces extended  on  a  framework  40  ft.  X-'S  ft.  at  its  great- 
est width,  and  measuring  about  300  sq.  ft.  in  surface,  the 
weight  of  the  apparatus  being  189  lbs.  It  was  mounted 
upon  wheels,  and  driven  over  a  macadamized  road  by  the 
action  ot  a  screw  propeller  placed  in  front  of  the  machine, 
rotated  at  about  75  revolutions  per  minute  by  the  aviator, 
working  a  treadle  and  levers  with  cross  handles.  Upon 
the  highway,  on  an  incline  of  about  one  in  a  hundred,  a 
speed  of  12  miles  an  hour  was  attained  without  any  indica- 
tion of  a  rise  from  the  ground.  Then  by  going  down  hill, 
a  speed  of  20  miles  per  hour  was  obtained,  but  still  with- 
out perceptible  effect,  which  is  not  be  wondered  at,  for  at 
this  speed,  with  an  angle  of  incidence  presumed  to  have 
been  6°,  the  "  lift"  would  be  300  X  2  x  0.206,  or,  say, 
123  lbs.,  while  the  weight  including  the  aviator  was  over 
300  lbs.  It  would  have  required  an  angle  of  17°,  at  a 
speed  of  20  miles  per  hour,  to  have  produced  sufficient 
"  lift,"  while  at  that  angle  the  "  drift"  alone  would  have  re- 
quired the  exertion  of  5  horse  power,  which  the  operator 
was  clearly  unable  to  furnish,  it  being  "  most  dreadful 
exertion"  to  work  the  treadles  at  the  flatter  angle  of  inci- 
dence above  presumed  to  have  been  experimented. 

Subsequently  Mr.  Linfield  built  another  machine  upon  a 
different  principle.  It  was  20  ft.  g  in.  in  length,  15  ft.  in 
width,  and  8  ft.  3  in.  high  ;  the  sustaining  surfaces  being 
in  two  frames,  each  5  ft.  square.  Each  frame  contained 
25  superposed  planes  of  strained  and  varnished  linen  18 
in.  wide  and  spaced  2  in.  apart,  thus  somewhat  resem- 
bling a  cupboard  without  front  or  back,  and  with  shelves 
very  close  together.  These  frames  were  slung  on  either 
side  of  a  cigar-shaped  car  at  its  maximum  section,  being 
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set  at  a  diedral  angle  to  each  other,  so  that  the  apparatus, 
could  it  have  been  seen  in  the  air,  would  have  resen'.bleci 
a  huge  cigar  with  a  pair  of  saddle  bags  attached  thereto. 
There  was  a  nine-bladed  screw  at  the  front,  and  a  guiding 
vane,  like  the  tail  of  a  dart,  behind  ;  the  entire  sustaining 
surfaces  in  the  two  frames  being  estimated  to  aggregate 
438  sq.  ft.,  and  the  whole  machine,  which  was  mounted 
on  four  wheels,  weighing  240  lbs.,  to  which  180  lbs.  must 
be  added  for  the  operator,  thus  providing  a  little  over  one 
square  foot.of  sustaining  surface  per  pound. 

Mr.  Linfield  was  to  stand  between  the  two  front  wheels 
and  actuate  two  treadles  to  rotate  the  screw,  which  was 
7  ft.  in  diameter  ;  but  when  the  time  arrived  for  testing 
the  machine  upon  an  ordinary  macadamized  road,  it  was 
stated  that  this  could  not  be  done  on  account  of  the  im- 
possibility of  blocking  the  road  during  the  trial.  This 
was  in  a  measure  fortunate,  for  it  led  Mr.  Linfield  then 
to  arrange  with  a  railway  to  mount  the  machine  on  a  flat 
car  and  to  tow  it  behind  a  locomotive.  When  a  speed  of 
40  miles  per  hour  was  attained  the  machine  rose  entirely 
free  from  the  car,  but  was  not  allowed  to  swerve  very  far, 
as  there  was  a  side  wind  blowing,  and  it  swung  very  close 
to  the  telegraph  poles  as  it  was.  The  tow  line  was  some 
15  ft.  long,  and  tne  pull  thereon  was  24  lbs.,  which  for  a 
240-lb.  machine  (without  the  aviator)  indicates  an  angle 
of  incidence  of  1  in  10,  or  6°.  At  this  angle,  and  at  a 
speed  of  40  miles  per  hour,  at  which  the  air  pressure 
would  be  8  lbs.  to  the  square  foot,  the  total  lift  for  a  sin- 
gle plane  ought  to  be  438  X  8  X  o  206  =  722  lbs.,  so  that, 
it  the  240  lbs.  of  machine  was  just  sustained,  it  indicates 
■(hat  the  very  narrow  spacing  (2  in.)  between  the  super- 
posed aeroplanes  greatly  interfered  with  their  efficiency. 

Mr.  Linfield  also  tested  the  efficiency  of  superposed 
screws,  tie  placed  nine  of  them  some  6  in.  apart  upon  a 
vertical  shaft.  These  were  all  with  two  narrow  blades  and 
3  ft.  in  diameter,  but  in  whatever  relative  position  they 
were  placed  radially,  he  could  get  no  greater  lift  from  the 
nine  screws  than  he  could  from  the  top  and  bottom  screws 
only,  4  ft.  apart,  the  seven  intermediate  screws  being 
removed. 

The  idea  of  testing  the  apparatus  by  towing  it  on  a  rail- 
way car  was  evidently  a  good  one,  but  this  disclosed  such 
inefficiency  of  lifting  power  and  of  stability  as  to  put  an 
end  to  the  experiments. 

We  next  come  to  a  series  of  very  careful  experiments, 
tried  by  an  able  mechanician,  which  almost  demonstrate 
that  artificial  flight  is  accessible  to  man,  with  motors  that 
have  been  developed  within  the  last  two  years.  These 
experiments  were  carried  on  by  M.  V.  Tatin,  who  was 
then  Professor  Marey' s  mechanical  assistant.  He  first 
began  with  beating  wings,  and  produced,  in  1876,  the  arti- 
ficial bird  which  nas  already  been  briefly  noticed  under 
the  head  of  "  Wings  and  Parachutes."  This  was  driven 
by  twisted  rubber  ;  not  only  did  M.  Tatin  find  that  the 
power  required  was  unduly  great,  but  he  also  found  that 
this  power  could  not  be  accurately  measured,  the  torsion 
oi  india-rubber  being  erratic  and  stretching  unequally. 
He  constructed  a  large  number  of  mechanical  birds  of  all 
sizes  and  various  weights  ;  he  tried  many  modifications 
and  entire  or  partial  reconstructions,  and  finally  conclud- 
ed, after  spending  a  good  deal  of  time  and  money,  to  take 
up  the  aeroplane  type,  to  be  driven  by  a  reservoir  of  com- 
pressed air.  With  this  his  efforts  were  successful  almost 
from  the  first,  and  he  produced  in  1879  'he  apparatus 
shown  in  ng.  58,  which  is  practically  the  first  that  has 
risen  into  the  air  by  a  preliminary  run  over  the  ground. 
This  machine  consisted  in  a  silk  aeroplane,  measuring 
7.53  sq.  ft.  in  surface,  being  6.23  ft.  across  and  1.31  it. 
wide,  mounted  in  two  halves  at  a  very  slight  diedral  angle, 
on  top  of  a  steel  tube  with  conical  ends  which  contained 
the  compressed  air.  This  reservoir  was  4^^  in.  in  diame- 
ter and  33,'/^  in.  long,  was  tested  to  a  pressure  of  20  atmos- 
pheres, and  worked  generally  at  7  atmospheres  ;  its  weight 
was  only  1.54  lbs.,  and  its  cubical  capacity  0.28  cub.  ft. 
From  this  (the  vital  feature  of  the  machine)  the  stored 
energy  was  utilized  by  a  small  engine,  with  oscillating  cyl- 
inder, placed  on  a  thin  board  on  top  of  the  tube,  and  con- 
nected by  shafts  and  gearing  to  tw»  propellers  with  four 
vanes  each,  located  at  the  front  of  the  aeroplane.  These 
propellers  were  1.31  ft.  in  diameter,  and  rotated  in  op- 


posite directions  some  25  turns  per  second,  their  velocity 
at  the  outer  end  being  about  100  ft.  per  second.  The 
vanes  were  of  thin  bent  horn  set  at  a  pitch  of  about  1.50 
ft.,  and  they  towed  the  apparatus  forward  instead  of  push- 
ing it. 

A   tail   of  silk  fabric    1.Q7   ft.  across  at  the  rear,  by  a 
length  of  1.97  ft.,  was  set  at  a  slight  upward  angle  and 


\  Fig.  58.— tatin— 1879.1; 

braced  by  wire  stays,  in  order  to  provide  for  the  longi- 
tudinal stability  upon  the  principle  advanced  by  PenauTl  j 
and  the  whole  apparatus  was  placed  on  a  light  running 
gear  consisting  first  of  four  wheels,  and  subsequently  of 
three  wheels.  The  total  weight  was  3.85  lbs.,  so  that  the 
sustaining  surface  of  the  aeroplane  (oniitting  the  tail)  was 
at  the  rate  of  1.95  sq.  ft.  to  the  pound. 

After  a  vast  deal  of  preliminary  testing  and  adjustment, 
the  apparatus  was  taken  to  the  French  military  establish- 
ment at  Chalais-Meudon,  where  it  was  experimented  with 
in  1879  upon  a  round  board  platform  46  ft.  in  diameter. 
Upon  this  the  machine  would  be  set  upon  its  wheels,  the 
front  and  rear  ends  being  fastened  to  \.fio  light  cords  car- 
ried to  a  ring  around  a  central  slake,  and  the  compressed 
air  would  be  turned  on  to  the  engine.  The  propellers 
would  put  the  apparatus  in  motion,  and  it  would  run  from 
65  to  165  ft.  over  the  boards,  until  it  attained  a  velocity 
of  18  miles  per  hour,  when  it  would  rise  into  the  air,  still 
confined  radially  by  the  two  cords,  and  make  a  flight  of 
about  50  ft.,  when,  the  power  being  exhausted,  it  would 
fall  to  the  ground,  almost  invariably  injuring  the  running 
gear  in  doing  so. 

The  flights  were  not  very  high,  but  on  one  occasion  the 
apparatus  passed  over  the  head  of  a  spectator.  The  angle 
of  incidence  was  7°  or  8°,  and  the  power  developed  by  the 
engine  was  at  the  rate  of  72  33  foot-pounds  per  second, 
gross  ;  but  as  its  efficiency  was  only  25  to  30  per  cent,  of  the 
gross  power,  the  effective  force  was  at  the  rate  of  18,08  10 
21.70  foot-pounds  per  second,  or,  say,  at  the  rate  of  5  foot- 
pounds persecond  (300  foot-pounds  per  minute)  per  pound 
of  apparatus. 

This  power  was  measured  with  great  care,  the  machine 
being  provided  with  a  tiny  gauge  and  tested  repeatedly 
with  a  dynamometer.  M.  Tatin  calls  attention  to  the  fact 
that  the  minuteness  of  the  engine  greatly  diminished  its 
efficiency,  and  that  with  large  machines  it  would  be  com- 
paratively easy  to  obtain  85  per  cent,  of  the'  gross  power 
developed.  He  draws  the  conclusion  that  his  apparatus 
demonstrates  that  no  lbs.  can  be  sustained  and  driven 
through  the  air  by  the  exertion  of  i  horse  power — a  most 
important  conclusion,  which  will  be  further  discussed  here- 
after. 

To  return,  however,  to  the  experiments  :  they  are  de- 
scribed as  follows  by  M.  Tatin* 

I  will  pass  without  description  a  series  of  preliminary  experi- 
ments which  led  me  to  modily  certain  details,  until  all  condi- 
tions were  favorable.  I  then  had  the  satisfaction  of  seeing  the 
apparatus  start  at  increasing  speed,  and  in  a  few  seconds  the 
carriage  barely  touches  the  ground  ;  then  it  leaves  it  entirely  at 
a  speed  of  about  18  miles  per  hour,  which  agrees  closely  with 
the  calculations.  It  describes  over  the  ground  a  curve  similar 
to  those  described  by  small  models  gliding  freely,  and  when  it 
comes  down  after  its  orbit,  the  shock  is  so  violent  as  to  injure 
the  running  gear.  This  accident  recurred  upon  each  expeii- 
ment  carried  out  under  the  same  conditions  ;  the  carriage  was 
soon  destroyed,  and  even  the  propellers  were  injured,  although 


*  Aironaute^  Septembci,  1880. 
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they  could    be    repaired.     I   then    tried    another  experiment, 

which  I  hail  alre.idy  iitempicd  several  times  without  suci  ess, 
in  consequence  of  inadequate  prepiralion.  The  apparatus,  the 
running  gear  being  removed,  was  suspended  by  two  grooved 
wheels  running  freely  over  an  iron  telegraph  wire  260  ft.  long, 
stretched  as  rigidly  as  practicable.  Wnen  the  speed  became 
sufficient,  the  apparatus  rose,  and  then  one  of  the  propellers 
struck  the  iron  wire  ;  the  front  grooved  wheel  overtook  the 
machine,  and  the  propeller  was  destroyed.  These  accidents 
caused  no  repining,  for  they  demonstrated  that  in  all  cases  the 
apparatus  had  completely  overcome  the  force  of  gravity. 

In  order  to  continue  the  e.xpuriments  I  built  a  new  carriage 
and  new  propellers,  hoping  to  make  them  strong  enough  to 
stand  the  shocks  during  a  new  set  of  e.xperiments,  from  which 
to  deduce  accurately  the  work  done.  The  new  running  gear 
had  but  three  wheels,  these  being  larger  and  lighter  than  the 
old.  The  propellers,  on  the  other  hand,  were  made  heavier, 
but  modified  so  as  to  rotate  more  easily.  Their  vanes  were 
made  of  a  thin  sheet  of  horn  bent  hot  to  the  proper  curvature. 
The  inner  two-tifths  from  the  hub  consisted  of  steel  wire,  this 
portion  of  a  propeller  requiring  much  force  for  rotation,  and  giv- 
ing out  but  small  effect  toward  propulsion  ;  but  the  diameter  and 
the  pitch  were  the  same  as  formerly. 

I  was,  unfortunately,  unable  to  make  all  the  experiments  I 
desired  with  this  repaired  apparatus.  I  intended  to  study  the 
results  with  various  angles  of  incidence  in  the  planes  and  vari- 
ous pitch  of  the  propellers  ;  then  to  study  the  important  ques- 
tion as  to  the  best  proportion  between  the  sustaining  surlace 
and  the  diameter  of  the  propellers  ;  and  lastly  the  speed  of 
translation  which  will  best  utilize  the  force  expended. 

I  was  nevertheless  enabled  to  deduce  the  following  figures 
from  my  experiments.  These  figures  are  not  absolutely  exact, 
but  sufficiently  so  to  serve  as  a  guide  to  others  who  may  wish 
to  engage  in  similar  work.  Calling  ^  the  sustaining  surface 
in  square  meters  (without  the  tail),  and  F  the  speed  of  transla- 
tion in  meters  per  second,  then  we  may  say  : 

Lift  =  0.  kg.  .045  A   v. 

And  the  motor  will  need  to  develop  effective  work  at  the  rate 
of  1.50  kilogrammeters  per  kilogramme  of  the  weight  (4-935 
foot-pounds  per  second  per  pound),  which  corresponds  to  one 
horse  power  for  each  no  lbs.  weight  of  the  apparatus. 

These  experiments  seem  to  demonstrate  that  there  is  no  impos- 
sibility in  the  construction  of  large  apparatus  for  aviation,  and 
that  perhaps  even  now  such  machines  could  be  practically  used 
in  aerial  navigation. 

Such  Dtactical  experiments  being  necessarily  very  costly,  I 
must,  to  my  great  regret,  forego  their  undertaking,  and  1  shall 
be  satisfied  if  my  own  laLors  shall  induce  others  to  take  up  such 
an  enterprise. 

The  effective  work  done  by  this  aeroplane  having  been 
accurately  measured,  it  affords  a  good  opportunity  of  test- 
ing the  method  of  estimating  resistances  which  has  been 
proposed  by  the  writer  in  estimating  the  work  done  by  a 
pigeon. 

The  weight  of  M.  Tatin' s  apparatus  was  3.85  lbs.  Its 
aeroplane  surface  was  7.53  sq.  ft.,  the  angle  of  incidence 
was  8°,  and  the  speed  was  18  miles  per  hour,  at  which  the 
air  pressure  would  be  1.62  lbs.  per  sq.  ft.  Hence  we 
have,  by  the  table  of  "  lift  and  drift"  : 

Lift,  8°  =  7.53  X   '.62  X  0-27  =  3.29  lbs., 

which  indicates  that  a  small  part  of  the  weight  was  sus- 
tained by  the  tail. 

The  hull  resistances  are  stated  by  M.  Tafin  to  have 
been  almost  equal  to  that  of  the  plane.  These  hull  resist- 
ances would  consist  of  that  of  the  tube,  of  0.12  sq.  ft.  mid- 
section, which,  having  conical  ends  and  parallel  sides,  will 
have  a  coefficient  of  about  one-third  of  that  of  its  mid- 
section. The  resistance  of  the  wheels  and  running  gear 
will  be  slightly  greater,  but  must  be  guessed  at,  as  the 
wheels  would  continue  to  revolve  through  inertia  and  thus 
increase  the  resistance. 

The  front  edgeot  the  aeroplane,  which  was  of  split  reed 
and  about  one-eighth  of  an  inch  thick,  was  6.23  ft.  long  ; 
but  as  the  back  edge  of  the  aeroplane  and  the  side  borders 
of  the  tail  would  also  produce  some  air  resistance,  we 
may  call  the  edge  resistance  as  equal  to  6  ft.  in  length, 
by  a  thickness  of  o.oi  ft.,  without  any  coefficient  for  round- 
ness.    We  then  have  the  following  estimate  of  resistances  : 


Rmistance  of  Tatin  Aeroplane. 

Drift  8"  —  7.53  X  '-62  X  0.0381  =  0.4648  lbs. 

Tube  —  0.12  X  1.62  ^-  3  =  0.0648    ■'  j 

Wheels  and  gear  —  estimated  =0.1000   ";; 

Edges  ot  wings     —  6  x  001  X  1.62  =  0.0972    "     ^ 


Total  resistance  =  0.7268   ",;" 

and  as  the  speed  was  18  miles  per  hour,  or  26.40  ft.  per 
second,  we  have  for  the  effective  power  required  : 

Power  =  0.7268  X  26.4  =  19.19  foot-pounds  per  second, 

which  agrees  very  closely  with  the  18.08  to  21.70  foot- 
pounds per  second  said  to  have  been  effectively  developed, 
and  is  at  the  rate  of  5  foot-pounds  per  pound  of  appa- 
ratus, or  ot  110  lbs.  of  weight  per  horse  power. 

This  last  is  the  important  point.  Now  that  Mr.  Maxitn 
has  produced  a  steam-engine  which,  with  its  boilers, 
pumps,  generators,  condensers,  and  the  weight  of  water 
in  the  complete  circulation,  weighs  less  than  10  lbs.  to 
the  horse  pqwer,  aviation  seems  to  be  practically  possible, 
if  only  the  stability  can  be  secured,  and  an  adequate 
method  of  alighting  be  devised. 

(to  be  continued.) 


THE    FIRST    LIGHTSHIP  WITH    ELECTRIC 
LIGHTS. 


In  the  Railroad  and  Engineering  Journal  for  Au-. 
gust,  1891,  pages  361-64,  there  was  given  an  illustrated 
description  of  Lightship  No.  51,  designed  for  the  United 
States  Lighthouse  Board,  the  first  vessel  of  her  class  to  be 
supplied  with  electric  lights.  The  ship  has  since  been 
built  by  F.  W.  Wheeler  &  Company,  at  Bay  City,  Mich., 
and  will  soon  take  her  place  off  Cornfield  Point  in  Long 
Island  Sound.  To  complete  the  account  of  the  vessel  we 
give  below  an  account  of  the  lighting  plant,  for  which  we 
are  indebted  to  the  courtesy  of  the  Electrical  Engineer. 


LIGHTSHIP   NO.    51,   WITH    ELECTRIC   LANTERNS. 

Lightship  No.  51  has  been  fitted  with  a  complete  elec- 
tric plant  under  the  direction  and  at  the  suggestion  of 
Commander  Coffin,  and  in  accordance  with  the  specifica- 
tions of  Major  D.  P.  Heap,  U.  S.  Engineers,  Engineer  of 
the  Third  Lighthouse  District. 

Commander  Coffin  and  Major  Heap  have  long  been  firm 
in  the  belief  that  the  incandescent  electric  light  was  per- 
fectly adaptable  to  lightships,  certain  authorities  to  the 
contrary  notwithstanding,  though  the  white  rays  of  the  arc 
light  are  said  to  be  more  readily  absorbed  by  fog  than 
those  of  the  oil  lanterns  in  general  use,  the  latter  having  a 
yellowish  tinge  that  shows  in  a  fog  by  contrast. 

The  insandescent  light  has,  therefore,  been  employed 
on  N».  51,  and  the  utmost  care  has  been  taken  to  foresee 
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and  provide  for  all  possible  accidents  to  any  part  of  the 
plant.  The  entire  equipment  is  in  duplicate.  The  dynamo- 
room,  consisting  of  a  deck-house  at  the  foot  of  llie  after 
mast,  contains  two  Thomson-Houston  dynamos  wound  for 
no  volts  and  having, a  capacity  01  100  lights  each.  These 
are  driven  by  two  Ideal  engines  of  8  H  P.  each,  running 
at  400  revolutions  per  minute.  The  dynamos  are  fitted 
with  Evans  friction  cones,  and  the  arrangement  is  such 
that  each  engine  can  run  either  generator  or  both  if  de- 
sired, the  change  being  made  very  rapidly  by  means  of 
double-acting  ratchets  and  sliding  bed-plates.  The  actual 
floor-space  occupied  by  the  dynamos  and  engines  does  not 
exceed  g  X  8  ft.  Each  dynamo  is  amply  capable  of  light- 
ing the  entire  vessel  by  itself,  but  two  are  used  for  the 
sake  of  safety.  If  desired,  either  generator  can  lurnish 
current  to  the  masthead  lights  and  the  other  one  to  the 
lamps  below  decks,  and,  in  fact,  the  whole  system  is  en- 
tirely interchangeable.  Duplicate  armatures  and  rheostats 
are  kept  ready  tor  emergencies  in  addition  to  such  acces- 
sories as  brushes,  switches,  fuse  blocks,  etc. 

The  mast-head  lights  consist  of  eight  loo-candle-power 
lamps,  four  on  each  mast  in  multiple.  Each  lamp  is 
placed  in  a  separate  lantern  with  the  triple  loop  of  its  fila- 
ment in  the  focus  of  the  lens,  and  the  four  lanterns  are 
symmetrically  placed  about  the  mast-head.  Lead-covered 
Habirshaw  cables  of  seven  strands  imbedded  in  the  masts 


■      DYNAMO    PLANT   OF   LIGHTSHIP   NO.    51. 

carry  the  current  to  these  lights.  If,  in  spite  of  all  the 
precautions  that  have  been  taken,  the  electric  plant,  or  a 
part  of  it,  should  become  disabled,  the  lamps  may  be 
quickly  removed  from  the  lanterns,  the  sockets  instantly 
moved  out  of  the  way,  and  oil  lamps  substituted  while  re- 
pairs are  being  made.  The  lanterns,  it  should  be  added, 
are  swung  on  trunnions  to  keep  the  beam  ot  light  hori- 
zontal. In  order  to  distinguish  one  from  another,  light 
vessels,  as  well  as  lighthouses,  are  provided  with  revolving 
lenses,  making  flashes  of  a  certain  duration  ;  thus  a  ten- 
second  flash  with  a  five-second  interval  may  show  the 
pilot  who  has  lost  his  bearings  that  he  is  not  far  from  ttie 
right  course,  while  a  20-second  flash  and  a  is-secOnd  in- 
terval show  him  that  he  is  near  a  dangerous  reef.  The 
combinations  are  infinite  in  number,  and  each  has  its 
especial  significance.  In  this  instance,  however,  instead 
of  the"  heavy  revolving  lens  operated  by  a  separate  engine 
and  requiring  careful  attention,  a  very  simple  interrupter 
is  used,  regulating  the  length  of  the  flash  to  a  nicety,  and 
entirely  automatic  in  its  action.  This  little  device  con- 
sists of  a  ratchet-shaped  cam  revolved  by  means  of  worm 
gear  at  a  speed  of  one  complete  turn  a  minute,  and  divid- 
ed into  the  proper  number  of  steps  to  produce  the  particu- 
lar number  of  flashes  required.  The  gearing  is  run  by  a 
light  helical  wire  belt  from  the  engine  shaft.  The  cam  is 
made  of  hard  wood  with  every  alternate  step  covered  with 
copper,  and  upon  its  face  bear  two  brushes  side  by  side, 
but  insulated  from  one  another,  and  included  in  the  mast- 
head circuit.  As  the  cam  revolves,  therefore,  the  circuit 
is  alternacely  closed  and  opened  at  sharp  intervals.  The 
whole  apparatus  is  only  about  10  in.  in  height  and  stands 
on  a  little  bracket  above  the  dynamos.  The  Hashing  device 
also  throws  in  a  resistance  equal  to  the  resistance  of  the 
mast-head  lights.  When  the  latter  are  extinguished,  this 
prevents  the  other  lights  in  the  ship  from  flickering. 


The  wiring  of  the  entire  vessel  is  most  carefully  and 
thoroughly  done.  About  twenty  lights  are  used  for  the 
necessary  illumination  between  decks.  In  all  cases,  the 
wire  is  capable  of  carrying  twice  the  current  required  with- 
out heating,  and  no  effort  has  been  spared  to  make  this 
installation  perfect  in  every  respect.  The  success  of  the 
experiment  is  a  subject  for  sincere  congratulation  to  all 
who  go  down  to  the  sea  in  ships,  and  to  the  electrical  en- 
gineer, who  sees  in  this  experiment  another  glimpse  of  the 
vast  possibilities  of  his  profession. 


THE  UNITED  STATES  NAVY. 


The  new  cruiser  Olympia  was  successfully  launched  at 
the  Union  Iron  Works,  San  Francisco,  November  5,  and 
the  Cincinnati  at  the  New  York  Navy  Yard,  November  10. 
Boih  of  these  ships  have  been  described  and  illustrated  in 
recent  numbers  of  the  Journal. 

THE   NAVAL   RESERVE. 

Information  has  reached  the  Navy  Department  that  pre- 
liminary steps  toward  the  organization  of  a  naval  militia 
have  been  taken  recently  in  the  States  of  Pennsylvania  and 
Vermont.  There  are  already  eight  Slates  with  properly 
equipped  and  creditable  naval  reserve  forces  organized  in 
conformity  with  the  national  law  and  receiving  aid  from 
the  Federal  Government.  They  are  Massachusetts,  Rhode 
Island,  New  York,  Maryland,  North  Carolina,  South  Caro- 
lina, Texas  and  California.  The  growth  of  this  branch  of 
the  national  defense  has  been  extremely  gratifying  to  the 
Navy  Department,  and  in  view  of  the  increased  demands 
upon  the  National  Government  for  assistance.  Secretary 
Tracy  will  this  year  ask  Congress  to  increase  from  $25,000 
to  I50.000  the  amount  appropriated  for  the  equipment  of 
the  State  naval  reserves. 

RECENT   ARMOR  TESTS. 

At  the  recent  tests  of  I4in.  Bethlehem  steel  plates  at  the 
Indian  Head  proving  ground,  shots  were  fired  by  the  lo-in. 
gun,  as  provided  by  the  contract,  and  all  the  heavy  pro- 
jectiles rebounded,  being  unable  to  perforate  the  plate. 
The  projectiles  were  all  driven  back,  but  while  the  Holtzer 
shells  suffered  from  the  impact,  the  Carpenter  shells,  made 
in  this  country,  came  out  in  good  shape  and  carried  off 
the  laurels  from  their  foreign  competitors.  This  test  of 
l4.-in.  armor,  like  the  preceding  one,  shows  better  results 
than  could  have  been  hoped  for  a  few  years  ago.  Great 
interest  will  attach  to  the  approaching  trial  of  the  17-in. 
turret  armor  of  the  battle  ships.  Against  this  a  12-in. 
gun  will  be  used,  three  shots  being  fired,  with  a  striking 
velocity  of  1,332  ft.  per  second. 

THE   ENGINES   OF  THE    "  BROOKLYN." 

The  Bureau  of  Steam  Engineering  has  completed  the 
designs  for  the  machinery  of  the  new  armored  cruiser 
Brooklyn,  the  sister  ship  of  the  New  York.  Although 
somewhat  similar  to  the  machinery  of  the  New  York,  the 
designs  for  the  Brooklyn  are  in  many  respects  an  improve- 
ment over  the  former  vessel. 

The  designs  call  for  four  sets  of  propelling  engines, 
placed  in  four  water-tight  compartments,  separated  by 
bulkheads.  There  will  be  two  sets  of  engines  on  each 
shaft.  The  crank  shafts  of  the  two  sets  of  engines  for 
each  propeller  are  so  arranged  that  by  means  of  an  easily 
operated  coupling  the  forward  set  may  be  quickly  and 
easily  connected  with  or  disconnected  from  the  after  one 
at  will.  For  ordinary  cruising  the  after  set  attached  to 
each  shaft  will  be  used.  The  engines  will  be  of  the  verti- 
cal, inverted,  direct-acting,  triple-expansion  type,  each  with 
a  high-pressure  cylinder  32  in.  ;  an  intermediate-pressure 
cylinder  47  in.,  and  a  low-pressure  cylinder  72  in.  in 
diameter,  the  stroke  of  all  pistons  being  42  in. 

It  is  estimated  that  the  collective  indicated  horse-power 
of  propelling,  air-pump  and  circulating-pump  engines 
should  be  about  16  000  when  the  main  engines  are  mak- 
ing about  129  revolutions  per  minute.  The  high-pressure 
cylinder  of  each  engine  will  be  forward  and  the  low-press- 
ure cylinder  aft.  The  crank-shafts  will  be  made  in  three 
sections.  All  shafting  will  be  hollow.  There  will  be  one 
condenser  for  each  propelling  engine.     Each  main  con- 
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denser  will  have  a  cooling  surface  of  about  5,681  sq.  ft., 
measured  on  the  outside  of  the  tubes,  the  water  passing 
through  the  tubes.  I'or  each  set  of  propeUing  engines 
there  will  be  two  intlependent  double-acting  horizontal  air 
pumps,  eacli  worked  by  a  single  horizontal  steam  cylinder. 

Tlie  main  circulating  pumps  will  be  of  the  centrifugal 
type,  one  for  each  condenser,  worked  independently. 
Kach  after  engine-room  will  have  an  auxiliary  condenser 
of  sulTicient  capacity  lor  one  hall  the  auxdiary  machinery, 
each  condenser  being  connected  with  all  the  auxiliary  ma- 
chinery. Each  ol  these  condensers  will  have  a  combined 
air  and  circulating  pump. 

There  will  be  hve  double-ended  main  and  two  single- 
ended  boilers  (to  be  used  as  main  or  auxiliary  boilers)  of 
the  horizontal  return  fire  tube  type,  all  to  be  made  of  steel. 
All  the  boilers  will  be  16  ft.  3  m.  outside  diameter.  Four 
of  the  double-ended  boilers  will  be  about  18  It.  long,  and 
one  wdl  be  19  ft.  ii|<  in.  long.  The  two  single  ended 
boilers  will  be  9  ft.  4",i  in.  in  length,  all  constructed  for  a 
working  pressure  of  160  lbs.  to  the  square  inch.  The 
boilers  wdl  be  placed  m  three  water-tight  compartments, 
each  compartment  containing  two  alhwarlship  hre-rooms. 
Two  doul)le-ended  boilers  will  be  placed  in  the  forward 
and  two  in  the  after  compartment.  In  the  middle  com- 
partinent  the  larger  double-ended  boiler  will  be  placed  on 
the  port  side  and  two  single-ended  boilers  will  be  placed 
back  to  back  on  the  starboard  side.  Each  of  the  double- 
ended  boilers  will  have  eight  corrugated  furnace  flues, 
3  ft.  4  in.  internal  diameter. 

The  total  heating  surface  for  all  the  boilers  will  be  about 
33  j53  sq.  ft.,  measured  on  the  outer  surface  of  the  tubes, 
and  the  grate  surface  1,016  sq.  fi.  There  wdl  be  three 
smoke  pipes,  each  100  ft.  high  above  grate  of  lower  fur- 
nace. The  forced  draft  system  will  consist  of  two  blowers 
for  each  fire-room,  the  blowers  discharging  into  an  air- 
tight fire-room. 


IRRIGATION  IN  INDIA. 


(Translated  from   Mt'moire  by  Chief   Engineer  Ilarois,  in   Les  A  finales  des 
Fonts  et  Chauss^es.) 


(Continued  from  page  515.) 


IV. — SOME  NOTABLE  DAMS. 

Below  are  given,  as  examples  and  in  explanation  of  the 
general  remarks  before  made,  condensed  descriptions  of 
some  of  the  more  remarkable  dams  which  have  been  built 
in  India. 

I.  Tlte  Myapore  Dam. — This  dam,  which  is  shown  in 
fig.  I,*  on  the  accompanying  sheet,  is  on  a  branch  of  the 
Ganges,  at  the  head  of  the  Upper  Ganges  Canal.  It  is 
516  ft.  in  length.  At  the  center  there  are  15  openings, 
each  10  ft.  in  width,  separated  by  piers  3  ft.  6  in.  thick, 
raised  7  ft.  10  in.  above  the  face,  which  corresponds  with 
the  level  of  ordinary  low  water.  The  piers  have  grooves 
for  sliding  gates,  but  the  openings  can  also  be  closed  by 
gates  turning  around  a  horizontal  axis  placed  below. 
After  the  dam  was  built  the  number  of  openings  was  in- 
creased to  facilitate  the  regulation  of  the  water.  On  both 
sides  of  this  section  with  openings  the  dam  is  formed  by  a 
crest  or  overfall  of  masonry,  which  rises  by  steps  from  the 
center  of  the  river  to  the  banks,  where  it  reaches  the 
height  of  10  ft.  above  the  central  overflow.  In  low  water 
the  crest  of  these  wing-dams,  the  width  of  which  varies 
from  7  ft.  to  10  ft.,  is  joined  to  the  central  piers  by  a  foot- 
bridge of  planks. 

The  face  has  a  total  width  of  34;!  ft.  ;  it  is  composed  of 
solid  masonry  5  ft.  thick  between  the  piers  and  3  ft.  thick 
below  the  piers.  At  the  ends,  above  and  below,  are  wings 
6  ft.  high  above  the  face.  The  bed  of  the  river  is  formed 
of  coarse  gravel  and  stones.  This  work  is  one  of  the 
earliest  of  the  modern  dams,  dating  back  nearly  40  years. 

Among  other  dams  built  on  river-beds  of  a  similar  kind 
and  in  the  same  part  of  the  country  are  the  Ravi  Dam,  at 
the  head  of  the  Bari-Doab  Canal,  and  the  dam  across  the 
Jumna  at  the  head  of  the  Eastern  and  Western  Jumna 


♦  The  figures  in  the  text  have  been  reduced  to  feet  and  inches,  but  in  tlu 
engravings  they  are  given  in  meters. 


Canals.  These  two  dams  are  of  almost  the  same  type  ; 
they  are  fixed  dams,  the  first  5  ft.  and  the  second  6  It.  in 
height,  with  openings  near  the  end.  On  the  Jumna  the 
face  of  these  openings,  to  increase  the  force  of  the  flow,  is 
3  ft.  above  the  opening  into  the  canal.    • 

2.  Till'  \arora  Dam. — This  dani,  which  is  shown  in 
figs.  2  and  3,  is  comparatively  a  recent  work,  having  been 
built  in  1875  So.  It  includes  a  fixed  section  3,700  ft.  long, 
and  a  section  426  ft.  long,  with  movable  gates.  The  dam 
is  at  the  head  of  the  Lower  Ganges  Canal. 

The  section  with  gates  is  at  one  end  near  the  head  ol 
the  canal.  It  is  composed  of  42  arches  having  a  span  of  7 
ft.,  carried  on  piers  40  in.  thick,  20  It.  9  in.  high  and  30 
ft.  long. 

The  face  is  3  ft.  below  low-waler  mark.  The  openings 
are  closed  by  iron  gates  sliding  in  grooves  made  in  tlie 
piers,  and  worked  by  windlasses  placed  on  a  masonry 
bridge  39  ft.  above  the  floor  or  face.  Fig.  3  is  a  section 
through  one  of  the  openings.  The  foundation  consists  of 
a  mass  of  masonry  resting  on  brick  wells  sunk  in  the 
river  bed. 

The  chief  part  of  the  work  is  the  fixed  dam,  which  is  of 
brick,  topped  with  cut  stone.  It  is  10  ft.  high,  7  ft.  wide 
on  top  and  8  It.  at  the  base  ;  the  lower  face  is  vertical  and 
is  protected  by  riprap,  as  shown  in  fig.  2.  The  dam  rests 
on  a  foundation  or  bed  of  cut  stone  masonry.  This  ex 
tends  for  40  ft.  above  the  dam  and  rests  on  a  row  of  brick 
wells  from  20  to  25  ft.  deep.  To  present  a  more  complete 
barrier  to  leakage  through  the  sandy  bed  of  the  river  the 
intervals  between  the  wells  are  filled  by  rows  of  piles,  the 
spaces  between  the  rows  being  filled  with  concrete,  form- 
ing a  complete  screen.  Transverse  rows  of  wells  assist 
in  supporting  the  dam.  Above  the  foundation  riprap  is 
extended  for  100  ft.  ;  this  is  cut  by  two  parallel  masonry 
walls  about  S  X5  ft-,  'he  object  ot  which  is  to  hold  the 
stones  in  place  against  the  force  of  the  current. 

3.  The  Okla  Dam.  —This  dam,  a  section  of  which  is 
shown  in  fig.  4,  is  on  the  Jumna,  eight  miles  from  Delhi, 
at  the  head  ol  the  Agra  Canal  ;  it  was  finished  in  1874. 

This  is  a  fixed  dam,  with  openings  close  to  the  right 
bank  of  the  river,  and  is  2.440  ft.  long.  It  has  no  founda- 
tion, resting  directly  on  the  river  bed,  which  here  consists 
of  a  fine  sand  which  packs  down  very  hard.  Before  build- 
ing the  dam  the  bed  was  leveled  off.  It  is  a  comparatively 
simple  structure,  consisting  of  two  parallel  walls  of  ma- 
sonry 9  ft.  high  and  4  ft.  wide  placed  26  ft.  apart.  The 
space  between  these  walls  is  filled  in  with  stone,  and  an 
immense  mass  of  loose  stone  is  piled  around  them, -extend- 
ing some  180  ft.  above  the  dam  and  40  ft.  below  it.  A 
wall  of  masonry  4  X  5  ft-  extends  across  the  river  about 
40  ft.  above  the  upper  wall  of  the  dam,  its  object  being 
to  prevent  too  great  a  movement  of  the  stones. 

At  this  point  the  level  of  high  water  is  on  an  average  11 
ft.  above  that  of  low  water,  and  the  current  attains  a  speed 
of  7  to  8  ft.  per  second.  Notwithstanding  the  rapidity  of 
the  current  and  the  fact  that  at  seasons  of  flood  the  dam 
holds  back  about  four-sevenths  of  the  entire  cross-section 
of  the  river,  it  has  stood  remarkably  well. 

4.  The  Dchri  Dam.—'X\\\s  dam  was  built  about  1875  on 
the  Soane,  a  tributary  ef  the  Ganges.  It  is  of  the  same 
type  as  the  Okla  dam,  and  is  remarkable  for  its  great 
length,  12,460  ft.  The  Soane,  the  valley  of  which  has  an 
area  of  nearly  2,350  square  miles,  has  at  the  point  where 
the  dam  is  built  a  fall  of  about  2.64  ft.  to  the  mile,  with  a 
maximum  velocity  of  current  in  flood  seasons  of  iijft. 
per  second  ;  the  difference  of  level  between  high  and  low 
water  being  16  ft.  The  river-bed  is  of  coarse  sand  and 
pebbles. 

The  dam  is  composed  of  three  parallel  walls  of  unequal 
heights  33  ft.  apart.  The  foundations  consist  of  masonry 
wells  of  quadrangular  form  sunk  10  ft.  below  the  level  of 
the  river-bed.  The  crest  of  the  dam  is  9  ft.  above  low 
water.  The  spaces  between  these  walls  are  filled  in  with 
loose  stone  and  riprap  is  carried  for  some  45  ft.  above  the 
upper  wall  and  30  ft.  below  the  highest  one.  A  floor  or 
bed  of  masonry  extends  about  18  ft.  back  of  the  highest 
wall.  The  surface  of  the  dam  has  a  slope  of  i  to  2  above 
the  crest  and  of  i  in  10  below  it. 

There  are  three  openings  in  the  dam,  one  near  each 
bank  and  one  in  the  center.     A  canal  starts  from  the  river 
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on  each  side.  These 
openings  are  each 
about  500  ft.  in  length 
and  are  divided  into 
spans  of  20  ft.  They 
are  closed  by  gates 
similar  to  those  of  a 
Chanoine  dam. 
Above  these  gates  are 
fenders  pivoted  on 
horizontal  axes,  and 
so  arranged  that  they 
are  kept  up  by  the 
force  of  the  current. 
These  form  a  screen 
behind  which  the 
gates  are  worked. 

These  flood  open- 
ings are  floored  with 
masonry  resting  on 
rows  of  brick  wells 
sunk  in  the  river- 
bed. The  spaces  be- 
tween the  wells  were 
dredged  out  and  then 
filled  in  with  con- 
crete. 

The  Roopur  Dam, 
on  the  Sutlej,  at  the 
head  of  the  Sirhind 
Canal  in  the  Punjab, 
is  a  work  of  a  very 
similar  type. 

5.  T/ie  Co  I er  0  0  n 
Dam. — This  is  an  old 
dam,  dating  from 
1834,  and  is  on  a 
branch  of  the  Cauvery 
River,  near  the  head 
of  its  delta,  fts  ob- 
ject is  to  throw  back 
into  the  main  stream 
of  the  Cauvery  the 
water  which  would 
otherwise  pass  into 
the  Coleroon  branch. 
It  is  of  much  use  in 
the  system  of  works 
for  the  irrigation  of 
the  delta. 

The  dam  consists 
of  a  masonry  wall,  of 
the  section  shown  in 
fig.  6,  rising  7  ft. 
above  the  river-bed  at 
the  highest  point,  and 
sunk  about  3  ft.  be- 
low it.  The  founda- 
tion consists  of  a 
double  row  of  brick 
wells  only  5-|  ft.  in 
depth.  The  masonry 
extends  back  from  the 
main  wall  22  ft.  in  the 
form  of  an  apron,  and 
beyond  this  there  are 
9  ft.  of  riprap.  The 
river-bed  is  of  fine  sand. 

While  this  dam  cuts  off  the  current  of  the  Coleroon  en- 
tirely in  low  water,  it  has  little  effect  in  floods  rising  10  ft. 
above  low-water  level. 

6.  Tht:  Beswarah  Dam. — This  dam  is  on  the  Kistna, 
about  60  miles  from  its  mouth  and  near  the  head  of  the 
delta,  at  a  point  where  the  river  is  shut  in  two  ranges  of 
hills  about  4,000  ft.  apart.  The  depth  of  the  river  varies 
from  5  to  6  ft.  in  the  dry  season  and  to  30  and  sometimes 
40  ft.  during  the  monsoons. 

The  dam  consists  of  a  mass  of  loose  stone  rising  to  a 
height  of  23  ft.  above  the  lowest  point  of  the  bed  and  14 
ft.  above  low-water  level.    The  dam  is  in  all  3,750  ft.  long 
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and  200  ft.  in  width.  At  the  upper  end  the  mass  of  riprap 
is  held  in  place  bv  a  brick  wall  of  the  section  shown  in 
fig-  7-  This  wall  is  12  ft.  high  and  has  a  crown  of  cut 
stone  6  ft.  wide.  It  rests  on  a  foundation  consisting  of  a 
double  row  of  brick  wells  sunk  7  or  8  ft.  into  the  alluvium 
which  forms  the  bed  of  the  river.  A  light  wall  extending 
across  90  ft.  below  (he  main  wall  serves  to  hold  the  stone 
in  place  against  the  action  of  the  current.  The  stones  on 
the  surface  of  the  dam  are  very  large,  many  of  them 
weighing  2  tons  each. 

At  each  end  of  the  dam  there  is  an  opening,  the  object 
of  which  is  to  scour  out  the  bed  at  the  heads  of  the  two 
canals  which  start,  one  on  each  bank.     Each  opening  con- 
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sists  of  IS  arches  of  6  ft.  span,  and  these  are  closed  by  slid- 
ing gates.     The  entire  masonry  is  covered  at  high  water. 

7.  The  Goiiavt-ry  Dams. — Tl>e  first  of  these  is  a  compara- 
tively simple  work,  consisting  of  a  masonry  wall  of  the 
section  shown  in  fig.  9,  founded  directly  on  the  rocky  bed 
of  the  river.  This  wall  is  of  rough  stone  and  is  protected 
below  by  riprap.  It  is  5,250  It.  in  length  and  has  an  aver- 
age height  of  1 5  ft.  At  its  greatest  height  — 25  ft. — this 
wall  is  23  ft.  thick  at  the  base  and  17  ft.  at  the  top  ;  the 
thickness  decreases  to  13  and  10  ft.  where  the  wall  is  15  ft. 
high.     The  extreme  rise  ol  the  river  in  floods  is  about  40  ft. 

The  most  important  work  on  the  Godavery  is  at  the 
head  of  the  delta,  about  30  miles  from  the  sea.  Here  the 
Godavery,  which  has  a  valley  covering  about  100,000 
square  miles,  and  which  rises  about  30  ft.  in  floods,  has  a 
total  wiilth  of  3,i  miles,  divided  by  islands  into  four  chan- 
nels. The  dam  is  extended  in  a  straight  line  across  the 
entire  width  of  the  river  by  works  of  various  kinds— earth 
dikes  and  riprap  dams  pierced  at  intervals  by  openings 
with  movable  gates,  and  finally  by  a  masonry  dam.  The 
total  length  of  the  masonry  is  about  2.4  miles.  The  river- 
bed is  of  sand  extending  to  a  great  depth. 

The  fixed  masonry  dam  consists  of  a  revetment  of  ma- 
sonry covering  a  bank  of  sand  carefully  rammed  down. 
The  crest  is  12  ft.  above  the  river-bed.  This  revetment 
consists  of  a  vertical  wall  12  ft.  high,  then  a  horizontal  face 
18  ft.  wide,  and  finally  a  slope,  slightly  concaved  and  25 
ft.  in  width.  The  foot  of  this  slope  is  protected  by  riprap. 
At  each  end  of  the  masonry  is  a  row  of  brick  wells  form- 
ing a  foundation.     This  work  is  shown  in  section  in  fig.  8. 

On  the  crest  of  the  dam  are  placed  movable  gates  or 
dash-boards,  which  can  increase  the  height  of  the  dam  2j 
ft.  when  it  is  desired  to  hold  back  the  water. 

At  the  season  of  the  highest  flood  this  dam  holds  back 
about  two-sevenths  of  the  cross-section  of  the  river. 

8.  The  Mahanuddy  Daiiis.—A\.  the  head  of  the  Ma- 
hanuddy  delta  there  are  three  distinct  works.  The  first 
is  the  Naraji  Dam  built  across  the  Katjori  arm  of  the  river, 
and  intended  to  divert  its  waters  to  the  two  principal 
branches.  This  is  a  vertical  wall  rising  10  ft.  above  low- 
water  level  and  extending  across  the  river  in  an  oblique 
direction,  ft  is  founded  on  an  old  bed  of  riprap  which  at 
some  unknown  period  had  been  thrown  into  the  sandy  bed 
of  the  river.  It  is  protected  below  from  the  current  by 
stone  carefully  selected  and  piled  up.  This  dam  is  3.600 
ft.  long.  The  river  rises  here  at  times  to  a  height  of  30 
ft.,  and  its  delivery  in  flood  is  estimated  at  700,000  cub.  ft. 
per  second.  The  location  of  this  dam  in  a  line  oblique  to 
the  current  is  recognized  as  a  source  ol  weakness,  as  it 
causes  dangerous  eddies  which  are  liable  to  scour  the 
foundations.  The  only  opening  is  near  the  right  bank, 
and  permits  a  suflncient  amount  of  water  to  pass  to  sup- 
ply the  city  of  Cuttack. 

The  second  dam  is  1,970  ft.  long,  crossing  the  Beropa 
arm  of  the  river.  It  is  similar  to  the  third — described 
below — and  has  two  series  of  openings  closed  by  Chanoine 
gates.  It  is  9  It.  in  height.  At  each  end  is  the  head  of  a 
canal.  The  river-bed  is  of  sand,  except  for  a  short  dis- 
tance, where  it  is  rock. 

The  third  dam,  known  as  the  Cuttack  Dam,  is  6,350  ft. 
long,  and  rises  to  a  height  of  12  ft.  above  low  water.  It 
is  of  a  type  similar  to  the  Dehri  Dam,  consisting  of  paral- 
lel walls  30  ft.  apart,  the  space  between  filled  in  with  stone. 
Above  the  upper  and  below  the  lower  wall  are  masses  of 
riprap.  The  walls  are  founded  on  rows  of  cylindrical 
brick  wells.  For  part  of  the  length  of  the  dam  there  are. 
three  parallel  walls  ;  the  rest  of  the  distance  there  are  two 
only,  as  shown  by  the  section  in  fig.  11.  At  the  dam  the 
river-bed  is  of  sand,  and  the  average  rise  in  floods  is  22 
ft.  above  low  water. 

Near  each  end  is  a  row  of  openings,  and  at  the  center  is 
an  opening  of  500  ft.  divided  into  10  spans  of  50  ft.  each. 
These  are  closed  by  Chanoine  gates  provided  with  fenders  ; 
a  section  through  one  of  the  openings  is  shown  in  fig.  10. 

The  three  Orissa  canals  start  from  this  dam,  and  from 
them  the  entire  delta  is  irrigated.  The  three  dams  of  the 
Mahanuddy  have  been  the  most  expensive  works  of  the 
kind  in  India,  and  their  maintenance  expenses  yearly  are 
about  I  per  cent,  of  the  first  cost. 

(to  be  conti.nued.) 


THE  NEW  BREECH  LOADING  MORTARS. 


Some  reference  has  been  made  from  time  to  time  to  the 
new  rifled  mortars  which  hold  an  important  part  in  the 
plans  for  the  new  system  of  coast  defense.  Contracts  were 
made  lor  73  ot  these  guns,  to  be  12  in.  caliber,  cast-iron 
body,  steel-hooped  and  weighing  i4i  tons  each.  At  the 
present  time  yj  of  these  have  been  delivered,  and  work  on 
the  others  is  in  progress.  The  contract  was  let  to  the 
Builders'  Iron  Foundry,  Providence,  R.  I.,  and  to  a  hand- 
some pamphlet  issued  by  that  company  we  are  indebted 
for  the  facts  given  in  this  article. 

The  mortars  in  appearance  very  closely  resemble  the 
steel  breech-loading  rifles  made  by  the  United  States  Navy 

Fig.  I. 
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Department,  with  the  exception  of  their  length,  which  in 
the  rifles  is  about  30  times  the  diameter  of  the  bore,  and 
in  the  mortars  only  10  times. 

The  cast-iron  bodies  have  a  12-in.  bore,  are  129  in.  long 
and  31J  in.  diameter,  and  the  diameter  over  the  steel 
hoops,  which  are  shrunk  on  the  bodies  in  two  rows,  as 
shown  in  the  accompanying  sketch,  is  42^  in. 

The  specifications  in  the  contract  call  for  the  castings 
for  the  bodies  to  be  made  from  charcoal  pig,  and  to  be 
cast  vertically,  breech  downward  ;  to  be  cooled  by  the  cir- 
culation of  water  through  the  core,  according  to  the  Rod- 
man process.  Test  specimens  cut  from  both  muzzle  and 
breech  ends  of  the  mortar  to  have  an  elastic  limit  of  about 
17,000  lbs.  and  a  tensile  strength  between  30,000  and 
37,000  lbs.  per  square  inch,  or  nearly  double  the  strength  of 
ordinary  cast  iron  ;  one-fifth  of  the  entire  casting  to  be  cut 
off  for  a  shrink  or  sinking-head. 

The  metal  is  also  tested  for  specific  gravity  and  hard- 
ness. The  latter  is  a  comparative  test,  and  is  made  by 
forcing  a  standard  steel  pyramid  into  the  metal  and  noting 
the  depth  to  which  it  sinks  under  a  given  pressure. 

The  metal  is  melted  in  what  is  known  as  an  air  furnace, 
and  the  casting  and  cooling  operations  are  conducted 
with  the  greatest  care. 

When  ready  the  casting  is  placed  in  a  gun  lathe,  which 
is  of  heavy  build  with  a  long  boring-bar  attachment  in- 
stead of  a  tail-stock.  The  gun  is  held  and  driven  by  a 
large  chuck  on  the  face-plate,  and  the  other  end  of  the 
castin'g  runs  in  a  semicircular  bearing  or  steady  rest. 
The  boring-bar  has  no  rotary  movement,  but  is  fed  toward 
the  face-plate  and  carries  a  reamer-like  cutter-head  which 
enlarges  the  hole  by  several  cuts  to  11. 8  in.  Meanwhile, 
ordinary  turning  tools  are  turning  down  the  chase  or  for- 
ward taper  and  parting  off  the  test  disks  and  shrink  head. 
The  parting  tools  are  run  in  nearly  to  the  bore,  the  gun 
body  is  removed  from  the  lathe  and  the  disks  broken  from 
the  casting  by  wedge  and  sledge.  The  hole  is  next  en- 
larged to  within  o.  I  in.  of  the  final  diameter. 

The  steel  hoops  preparatory  to  shrinking  are  faced  at 
the  ends  and  bored  to  31.5  in.  diameter,  0.003  being  the 
allowed  variation  from  exact  size. 

The  outside  of  the  body  is  now  accurately  turned  to  a 
varying  diameter  slightly  larger  than  the  inside  of  the 
hoops  to  be  shrunk  thereon.  This  difference  is  called  the 
"  shrinkage,"  and  it  varies  along  the  entire  length  to  be 
hooped,  the  purpose  being  to  place  each  of  the  hoops 
under  nearly  equal  tension.  As  might  be  supposed,  the 
diameter  of  the  bore  is  slightly  decreased  when  the  hoops 
are  shrunk  on. 

The  hoops  are  heated  in  a  gas  furnace,  are  slipped  over 
the  body  and  up  to  their  proper  place,  a  pressure  of  100 
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tons  being  used  to  make  a  fight  joint  between  each  hoop 
and  the  one  next  to  it.  They  are  gradually  cooled  by  a 
stream  of  water,  which  is  brought  to  bear  first  on  the  lor- 
ward  end  of  the  hoop  and  then  moved  slowly  backward. 
There  are  two  tiers  of  hoops,  as  shown  in  the  section. 


then  swung  round  out  of  the  way.  The  shot  is  raised  by 
a  crane  and  shoved  in,  and  the  powder  follows  in  a  bag. 
The  tray  is  then  swung  back  to  Us  first  position  and  the 
breech-block  is  run  in  by  turning  the  translating  roller- 
crank  handle,  and   locked  by  the  revolving  gear  handle. 


RAILROAD   STATION   AT   CAPE   TOWN,    SOUTH  AFRICA. 


The  next  step  is  the  fine  boring,  which  must  be  within 
12  000  and  12.003  >"•  diameter,  and  straight  enough  to 
allow  a  test  cylinder  11.997  in.  in  diameter  and  42  in. 
long  to  slip  easily  through  the  bore. 

The  next  operation  is  the  rifling,  which  requires  the 
greatest  care  and  exactness.  In  this  rifiing  68  grooves 
are  cut,  0.379  in.  wide  and  007  in.  deep,  and  these  grooves 


Fig.  2. 

have  an  "  increased  pitch"  varying  from  one  turn  in  25 
caliber  to  one  in  40  :  the  object  being  to  avoid  a  too  sud- 
den initial  rotation  of  the  shot  when  fired.  The  next 
operation  is  the  threading  for  the  breech-block  which  is 
done  with  a  special  machine. 

The  breech  mechanism  is  shown  in  the  second  sketch, 
and  is  of  the  pattern  adopted  by  the  Ordnance  Bureau. 
It  will  be  readily  understood  from  the  drawing.  To  load, 
the  breech-block  is  unlocked  by  turning  the  crank  C  to 
the  right  ;  the  roller-crank  is  then  turned,  pulling  out  the 
breech-block  and  connecting  parts  upon  tiie  tray,  which  is 


This  uncovers  the  vent,  where  a  primer  is  inserted,  and 
the  mortar  is  ready  to  aim  and  fire. 

In  these  mortars  about  So  lbs.  of  powder  will  produce 
an  initial  pressure  of  some  28,000  lbs.  per  square  inch,  and 
give  a  muzzle  velocity  of  1,200  ft.  per  second  to  a  shell  of 
830  lbs.  This  will  insure  a  range  of  about  six  miles  at  45° 
elevation.  The  shell  or  hollow  steel  shot  contains  about 
30  lbs,  of  fine  powder.  Its  front  end  is  turned  to  an  ogi- 
val  curve,  a  form  which  offers  the  least  resistance  to  the 
air,  and  its  back  end  contains  a  soft  metal  collar  which, 
when  forced  into  the  rifling  grooves,  gives  it  the  required 
rotary  motion.  The  primer  is  placed  in  the  back  end  of 
the  shell  ;  it  does  not  move  from  its  place  when  the  shot 
is  fired,  but  is  projected  forward  against  a  fulminating  cap 
when  the  shell  strikes  any  object. 

These  mortars  are  to  be  mounted  on  carriages  very 
similar  10  cannon  carriages,  except  that  the  recoil  takes 
place  50'  from  the  horizontal  plane  instead  of  in  that 
plane. 

In  the  plans  for  coast  defense  it  is  proposed  to  place 
these  mortars  at  the  points  selected  in  groups  of  16,  pro- 
tected from  the  fire  of  an  enemy's  ships  by  high  earth  em- 
bankments ;  there  will  be  appliances  for  firing  the  group 
simultaneously  by  electricity. 


SOUTH  AFRICAN  RAILROADS. 


The  gradual  growth  of  the  English  colonies  in  South 
Africa  has  not  attracted  much  attention  in  this  country, 
and  few  people  appreciate  the  fact  that  a  very  considerable 
railroad  system  has  been  built  up  in  that  country.  While 
the  gold  and  diamond  mines  have  done  something  toward 
populating  South  Africa,  the  larger  part  of  its  growth  has 
had  the  more  solid  basis  of  agricultural  settlement  and  de- 
velopment. 
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The  railroads  of  South  Africa  have  been  built  and  are 
operated  by  the  local  governments,  and  their  rates  are  en- 
tirely under  Slate  lontrol.  The  uniform  gauge  is  3' ft.  (> 
in.,  and  the  material  and  rolling  stock  have  been  supplied 
from  Hnglanil.  It  would  seem  that  there  niiglit  be  an  op- 
portunity here  for  the  introduction  of  American  methods 
and  appliances,  which  are  l)est  adapted  to  a  new  country. 

The  sketch  map  given  herewith  shows  in  outline  the 
existing  railroad  system.  The  other  illustration  is  from 
a  photograph  of  the  railroad  station  in 
Cape  Town,  a  solid  and  handsome  build 
ing. 

The  railroad  system  of  South  Aftica 
includes  five  principal  lines,  each  having 
a  terminus  at  some  coast  port.  These 
lines  may  be  brietly  described  as  follows  : 

1.  From  Cape  Town  amain  line  is  now 
completed  north  by  east  to  Vryburg,  in 
Bechuana  Land,  a  distance  of  775  miles. 
An  extension  of  200  miles  to  Medeking  is 
in  progress,  and  the  road  is  intended  to 
reach  finally  the  Tati  gold-fields  in  Ma- 
tabeleland.  This  line  carries  the  trallic 
of  the  northern  part  of  Cape  Colony,  the 
western  sections  of  tlie  Orange  Free  State 
and  the  Transvaal  anti  the  eastern  part 
of  Bechuana  Land.  It  has  already  at- 
tracted much  business  from  the  far  in- 
terior. 

From  Cape  Town  also  there  are  several 
short  local  lines,  while  on  the  west  coas- 
there  is  a  short  line  to  Springbokfont 
tein. 

2.  From  Port  Elizabeth  a  line  runs  first 
north  and  then  north  by  east  to  Bloem- 
fontein,  the  capital  of  the  Orange  Free 
State,  and  thence  lo  Johannesberg  in  the 
Transvaal,  662  miles  from  Port  Elizabeth  ; 
an  extension  of  100  miles  to  Pretoria  is 
nearly  finished.  A  branch  from  Middel- 
berg  connects  this  line  with  the  Cape 
Town-V^ryburg  line  at  De  Aar.  This 
line  has  a  traffic  very  similar  to  the  first 
one,  including  not  only  agricultural  prod- 
ucts and  cattle,  but  the  business  of  the 
great  mining  districts. 

A  purely  agricultural  line  runs  from  Port  Elizabeth 
northwest  200  miles  to  Graaf  Reinet,  the  center  of  the 
most  prosperous  district  in  the  colony.  There  are  also 
some  short  branch  lines. 

3.  From  East  London  a  line  about  290  miles  long  runs 
northward  to  Aliwal.  This  line  also  has  a  traffic  entirely 
agricultural. 

4.  From  I^urban,  on  the  east  coast,  a  line  is  completed 
northward  about  180  miles  to  Newcastle,  where  there  is 
coal  of  good  quality,  already  worked  to  a  considerable  ex- 
tent. This  is  said  to  be  the  most  profitable  of  all  the 
lines.  A  branch  runs  from  this  line  westward  80  miles 
into  the  Orange  Free  State. 

There  are  also  two  short  lines  from  Durban,  each  about 
25  miles  long,  serving  the  sugar  and  coffee  districts  along 
the  coast. 

Extensions  from  Newcastle  to  Wakkerstroom  and  Pre- 
toria in  the  Transvaal  are  in  progress. 

5.  From  Delagoa  Bay  a  line  is  completed  west  about 
140  miles  to  the  Barberton  and  Fontspanberg  gold  dis- 
tricts and  is  under  construction  180  miles  further  to  Pre- 
toria. This  line  has  been  an  expensive  one  to  build,  run- 
ning for  nearly  all  its  length  through  a  rough  and  moun- 
tainous country.  It  will,  however,  be  very  much  the 
shortest  outlet  to  the  sea  for  the  Transvaal,  which 
many  consider  the  richest  part  of  South  Africa.  It  is 
not  proposed  to  stop  at  I'retoria,  the  intention  being 
to  build  at  least  300  miles  beyond  that  place  into  the  in- 
terior. 

6.  Still  further  north — not  shown  on  the  map — work  has 
been  begun  on  a  line  from  the  Pungwe  River  inland  300 
miles  to  Fort  Salisbury.  This  is  not  in  the  limits  of  any 
of  the  South  African  States,  but  is  controlled  by  the  Brit- 
ish East  African  Company.     When  finished  it  is  expected 


to  carry  the  trafiic  of  Matabeleland  and  Mashonaland,  re- 
gions which  are  but  little  settled  as  yet. 

It  will  be  seen  that  the  South  African  system  is  as  yet 
only  an  outline,  and  that  there  is  much  to  be  done  in  fill- 
ing it  in,  building  branches  and  secondary  lines  as  the 
country  fills  up  The  rivers  are  not  factors  in  the  trans- 
portation problem  in  that  country  ;  in  the  rainy  season 
they  are  rapid  torrents,  but  in  the  dry  season  they  have  no 
water.     Even   the  largest   rivers,  such  as  the  Orange  and 
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the  Vaal,  are  not  navigable.     In  fact,  the  lack  of  water  is 
the  greatest  drawback  to  the  prosperity  of  the  country. 

For  much  of  the  information  given  above  we  are  indebt- 
ed to  Dr.  Aurel  Schultz,  of  South  Africa,  and  to  Messrs. 
Haase  &  Vaughan,  the  representatives  of  the  Mercantile 
Corporation  of  the  United  States  and  South  Africa,  an 
organization  lately  formed  to  promote  trade  between  the 
countries,  which  has  a  large  field  to  work  in. 


Some  Compound  Locomotive  Patents. 


LINDNER  S   STARTING-VALVE. 

Figs.  8-17  show  an  improved  form  of  starting-valve,  for 
which  patent  No.  481,181  has  been  issued  to  Robert  Lindner, 
of  Chemnitz,  Germany.  This  is  a  modification  of  the  valve 
which  has  been  in  use  lor  some  time  on  the  Saxon  State  Rail- 
roads, of  which  Mr.  Lindner  is  Chief  Engineer,  and  on  other 
roads  in  Europe.     His  description  is  as  follows  ; 

"  In  a  starting-gear  patented  to  me  in  various  countries 
I  used  to  combine  the  starting-cock  or  valve  y  with  the  re- 
ceiver C  C  by  a  pipe/''.  In  the  present  invention,  however, 
the  plug  of  this  valve  f '  is  connected  to  the  starling-lever  by  a 
lever  ,^' and  a  rod  A'.  By  the  full  throw  of  the  reversing-lever 
from  one  extreme  position  to  the  other  it  is  moved  through  an 
angle  of  go  ,  so  that  when  the  lever  is  in  its  forward  position 
the  port  «  is  in  communication  with  the  steam  pipe/',  leading 
10  the  regulator-valve,  and  the  port  m  in  communication  with 
the  pipe  /^,  leading  to  the  low-pressure  slide-valve.  When 
the  lever  is  in  its  backward  position,  the  communication  is  the 
same,  the  port  m  having  the  same  position  as  >i  in  the  first 
case,  and  wVf  versa.  In  any  intermediate  position  of  the 
reversing-lever  the  valve  K  is  closed.  The  steam  is  admitted 
from  the  pipe  /*  to  the  low-pressure  cylinder  B  through  the 
port  2'. 
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.  "  In  order  to  regulate  the  entrance 
of  steam  from  the  pipe  /*  into  the 
steam-chest  of  the  low-pressure  cyl- 
inder />',  attach  a  slide  //  to  the 
valve-buckle  A',  as  shown  in  fii;.  i6. 
This  slide  //  is  integral  with  or  firmly 
secured  to  the  low-pressure  slide- 
valve  A',  the  valve-rod  J,  or  valve- 
buckle  f .  The  latter,  as  shown, 
slides  on  the  bottom  of  the  slide- 
valve'case  and  the  slide  //  at  or  about 
at  middle  height  of  the  same.  Uy 
making  the  lap  ;<  of  the  slide  // 
equal  to  the  outside  lap  k  of  the 
valve  N,  one  of  the  ports  R'  or  S 
is  opened  or  closed  at  the  same  time 
the  port  Z'  opens  or  closes.  When 
the  slide  //  is  in  its  middle  positions, 
which  '.is  always  the  case  when  not 
starting  by  means  of  the  low-pressure 
cylinder,  the  port  /.'  is  covered,  and 
thus  steam  is  admitted  to  the  low- 
pressure  slide-valve  chest  only  when 
it  can  proceed  to  the  low-pressure 
cylinder  by  one  of  the  ports  A"  or  S' . 
The  entrance  of  steam  from  the  low- 
pressure  valve-ckest  into  the  receiver 
C  is  thus  prevented,  except  when  said 
steam  has  also  admission  to  the  low- 
pressure  cylinder.  The  amount  of 
steam  passing  the  cock  or  valve  V 
will  be  regulated  by  the  slide-valve 
e  (illustrated  in  detail  by  figs.  13 
and  14),  and  also  attached  to  the  en- 
gine. The  slide  of  this  valve  has  a 
lug  G  cast  on,  which  covers  or  un- 
covers the  port  leading  into  the  pipe 
/'.  The  motion  of  the  slide  is  regu- 
lated by  the  handle  illustrated  by  fig. 
14,  which  can  be  moved  from  one 
position  to  the  other  (indicated  by  the 
numbers  i  and  5).  At  i  the  ports  are 
all  closed,  and  no  steam  can  enter  the 
same.  While  moving  from  2  to  5, 
the  main  ports  a  and  b,  leading  into 
the  high-pressure  pipe  e,  are  opened. 
At  the  beginning  and  ending  of  this 
opening  the  port  leading  into  the 
pipe  f  will  be  closed.  The  open- 
ing thereof  only  takes  place  while 
the  handle  is  moved  between  3  and 
4,  and  while  passing  from  4  to  5  the 
port/'  will  be  full  open.  The  steam 
admitted  to  the  high-pressure  cylin- 
der A  by  the  steam-pipe  e  exhausts 
into  the  low-pressure  cylinder  B 
through  the  pipe  C  C.  which  at  the 
same  time  serves  as  a  receiver,  and 
the  steam  of  the  low-pressure  cylin- 
der B  exhausts  into  the  air  or  into  a 
condenser.  The  high-pressure  slide- 
valve  D  is  provided  with  ports  /  q  on  the  exhaust  side  (see 
figs.  10  and  11)  in  order  to  relieve  the  high-pressure  pision 
from  unequal  strain,  as  the  steam  has  admission  to  both  sides 
of  the  same.  These  ports  /  and  q  place  the  exhaust-port  0  in 
communication  with  the  two  steam-ports  r  and  j  as  soon  as 
the  valve  Z)  shuts  off.  The  bar  ;  is  either  equal  to  or  greater 
than  the  breadth  of  the  ports  r  and  s,  so  that  steam  cannot  pass 
from  the  valve  chest  into  the  exhaust-port 0,  but  allows  of  steam 
passing  from  the  exhaust-port  into  the  back  and  front  side  of 
the  cylinder." 
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Recent  Patents. 


POLLOCK  S   WATER-TUBE    BOILER. 

In  figs.  I,  2,  and  3  is  shown  a  new  form  of  water-tube  boiler, 
for  which  patent  No.  482,459  was  recently  issued  to  James  Pol- 
lock, of  Wilkes-Barre,  Pa.  Fig.  i  is  a  side  elevation,  partly  in 
section  ;  fig.  2  is  a  plan,  and  fig.  3  is  a  cross-section  on  the  line 
X  X  in  fig.  I.     The  patentee  describes  his  invention  as  follows  : 

"  The  principal  parts  of  the  boiler  are  a  horizontal  steam- 
drum  I  at  the  top  and  a  horizontal  water-drum  2  at  the  bottom, 
a  vertical  pipe  3,  connecting  the  forward  ends  of  the  drums,  a 
vertical  chamber  4,  communioatinf  with  the  rtar  ends  of  the 


drums,  and  two  series  of  zigzag  pipes  5  6,. arranged  between 
the  drums  within  the  furnace.  The  zigzag  sections  or  pipes  5 
of  one  series  are  .fitted  to  one  side  of  the  steam-drum  and  to 
one  side  of  the  water-drum,  and  the  sections  6  of  the  other 
series  are  fitted  to  the  opposite  sides  of  the  drums  and  cross 
and  recross  the  sections  5  a  number  of  times,  thus  forming  a 
maze  of  pipes  through  which  the  hot  gases  from  the  furnace 
are  compelled  to  travel.  The  upper  and  lower  members  7  of 
the  zigzag  sections  are  reversely  threaded  at  their  ends  and 
screw  into  the  drums  and  the  return-bends  8.  Any  section  of 
the  zigzag  pipes  may  be  quickly  removed  by  simply  unscrewing 
the  portions  7  at  its  top  and  bottom,  and,  if  necessary,  a  new 
coil  of  pipe  may  be  substituted,  the  coils  being  all  exactly  alike 
and  interchangeable. 

■'  The  front  ends  of  the  drums  are  closed  by  plates  9,  bolted 
to  Hanges  on  the  drums,  and  these  plates  are  tapped  to  receive 
short  pipes  10,  to  which  the  vertical  pipe  3  is  attached.  The 
pipe  3  is  tapped  above  and  below  the  water-line  W  L.  to  re- 
ceive the  ends  of  a  glass  gauge  11  for  indicating  the  level  of 
the  water  in  the  boiler. 

"  As  above  stated,  a  great  objection  to  water-tube  boilers  is 
that  a  large  amount  of  moisture  in  the  form  of  water  is  carried 
off  with  the  steam.  This  is  partly  due  to  the  fact  that  a  por- 
tion of  the  steam  is  formed  considerably  below  the  water-line, 
and  in  passing  through  the  narrow  tubes  to  the  steam-drum  it 
necessarily  agitates  the  water  violently  and  tends  to  carry  off  a 
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considerable  amount  of  il.  Furthermore,  it  has  been  consid- 
ered necessary  heretofore  to  keep  the  tubes  full  of  water  to 
prevent  them  from  burning  out.  I  have  found  that  portions  of 
the  tubes  may  be  safely  and  profitably  located  above  the  water- 
line  and  that  the  water  carried  up  by  the  steam  will  be  vapor- 
ized in  the  heated  tubes  and  at  the  same  time  keep  the  temper- 
ature of  the  tubes  down  to  prevent  injury  to  them.  Thus  the 
steam  is  rendered  dry  and  partially  superheated. 

"  As  an  extra  precaution  against  wet  steam  I  take  the  steam 
from  a  port  12  in  the  upper  part  of  the  enlarged 
casing  or  chamber  4,  where  the  water  is  less  agi- 
tated than  in  the  tubes,  and  I  locate  a  baffle-plate 
13  opposite  said  port.  The  casing  or  chamber  4  is 
preferably  cylindrical,  except  at  the  bottom,  where  it 
terminates  in  a  conical  section  14  and  a  blow-of?  pipe 
15.  The  steam-drum  i  is  riveted  to  the  upper  part 
of  the  casing  and  the  drum  2  is  riveted  to  the  lower 
portion.  The  casing  4  acts  as  a  setting-chamber,  as 
the  water-currents  in  it  are  very  sluggish  and  the 
bulk  of  the  dirt  and  impurities  in  the  water  settle 
into  the  conical  bottom  and  may  be  readily  drawn  off 
through  the  blow-off  pipe  i;.  Should  any  dirt  ac- 
cumulate in  the  drums,  it  can  be  readily  removed  by 
taking  off  the  plates  g  and  inserting  a  suitable  flue- 
cleaner.  For  this  purpose  the  drums  are  extended 
through  the  front  wall  16  of  the  furnace. 

"  The  feed-water  may  be  introduced  into  the 
boiler  at  any  point  ;  but  I  prefer  to  connect  the 
feed-pipe  17  to  the  casing  4  near  its  lower  end  and 
to  provide  its  inner  end  %vith  a  perforated  or  spray 
pipe  18.  In  this  way  the  coolest  water  in  the  boiler 
is  always  nearest  the  flue  19,  where  the  gases  pass 
out  of  the  furnace,  and  in  this  way  the  escaping 
gases  are  reduced  to  the  lowest  possible  tempera- 
ture and  the  greatest  economy  obtained  " 

holman's  rail-brace  and  tie-plate. 

The  accompanying  illustration  shows  a  combined  rail-brace 
and  tie-plate,  for  which  patent  No.  485,384  was  recently  issued 
to  Danial  F.  Holman,  of  Chicago. 

In  the  drawings  fig.  i  is  a  vertical  longitudinal  section  of  a 
combined  tie-plate  and  rail-brace  and  a  cress  section  of  a  rail 
secured  thereto.  Fig.  2  is  a  top  plan  view  of  the  tie-plate  and 
rail-brace.  Fig.  3  is  an  end  elevation  of  the  same.  Fig.  4  is  a 
cross-section  on  the  line  4  4  of  fig.  2.  and  fig.  5  is  a  perspective 
view  of  a  portion  of  a  tie  and  a  rail-section  secured  thereto  by 
a  tie-plate  and  rail-brate  Lonstructed  in  accordance  with  this  in- 
vention.^ 


These  drawings  show  the  device  so  plainly  that  but  little  de- 
scription is  needed.  The  under  face  of  the  plate  is  concaved, 
as  shown  at  5  in  figs.  I  and  4.  the  result  being  that  the  tie-plate 
will  adapt  itself  to  the  inequalities  in  the  surface  of  the  tie,  and 
will  rest  firmly  thereon.  The  edges  of  the  tie-plate  will  also  be 
embedded  to  a  certain  extent  in  the  tie,  which  provides  an 
additional  resistance  to  the  spreading  and  adds  to  the  strength 
of  the  track. 

Some  of  the  advantages  claimed  are  stated  by  the  inventor 
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as  follows  :  "  This  invention  can  also  be  applied  to  an  old 
track  as  well  as  new  tracks,  and  to  facilitate  such  the  end  of 
the  tie-plate  removed  from  the  arm  10  is  sharpened  or  beveled, 
as  at  14,  so  that  the  said  tie  plate  can  be  easily  driven  beneath 
a  rail  that  is  already  laid.  It  will  be  further  obvious  that  to  re- 
move a  rail  secured  by  my  invention  it  is  only  necessary  to  re- 
move one  spike  in  each  plate — namely,  the  inner  spike  7,  or  the 
one  passing  through  hole  3. 

"  The  combined  tie-plate  and  rail-brace  herein  described  can 
be  made  to  fit  any  size  rail,  and  in  a  track  constructed  with  this 
invention  the  rails  are  strengthened,  the  ties  will  last  longer, 
the  spikes  will  act  with  greater  efficiency,  and  the  solidity),and 
stability  of  the  track  is  materially  increased." 
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Foreign  Naval  Notes. 


SoMK  interesting  trials  of  torpedoes  were  recently  made  in 
the  River  PKite.  In  these  the  .ittacking  boats  were  judged  to 
be  uniformly  successful,  and  the  conclusion  reached  by  the  wit- 
nesses was  that  a  night  attack  by  a  lorpedo  squadron  would  be 
an  extremely  dangerous  aflair  for  a  large  ship,  the  chances 
being  altogether  on  the  side  of  her  active  enemies. 

ARMOR   TESTS   IN   ENGLAND. 

Some  interesting  armor-plate  tests  were  carried  out  Novem- 
ber I  on  board  the  target  vessel  NeliU,  at  Portsmouth,  Eng- 


bursting  into  a  thousand  highly  heated  fragments.  The  feature 
of  the  trial,  however,  was  that  the  plate  withstood  its  punish- 
ment so  well  that  not  a  single  crack  was  produced. 

Further  trials  with  thinner  plates  are  to  be  carried  out  at 
Portsmouth,  the  results  of  which  we  look  forward  to  with  con- 
siderable interest. — Induslry,  LonJon. 


A  New  Tandem  Compound  Engine. 


The  accompanying  illustration,  which  by  the  courtesy  of  the 
builders  we  publish  in  advance  of  the  appearance  of  their  new 
catalogue,  shows  one  type  of  an  improved  tandem  compound 


NEW   TANDEM  COMPOUND   ENGINE,  .BY  THE.  BALLjA  WOOD  COMPANY. 


land.  Messrs.  Vickers  &  Company,  Sheffield,  were  some  time 
ago  commissioned  by  the  Government  to  manufacture  a  nickel- 
steel  plate  and  to  treat  it  in  accordance  with  the  Harvey  proc- 
ess, by  which  great  hardness  is  communicated  to  the  surface, 
together  with  a  proportionate  amount  of  toughness,  so  that  the 
increased  brittleness  which  commonly  attends  the  hardening  of 
steel  is  obviated.  This  plate  has  been  completed,  and  was  the 
one  tested. 

The  trial,  which  was  conducted  by  Captain  Hugo  Pearson, 
of  the  Exctllent,  was  witnessed  by  Mr.  W.  H.  White,  C.  B., 
Director  of  Naval  Construction.  Admiral  Colomb,  General 
Geary.  R..-\.,  Captains  Jenkins  and  McKechnie,  of  the  Ord- 
nance Committee,  Colonel  W.  W.  Barlow,  late  of  Woolwich 
.■\rsenai,  and  other  officials.  The  Harvey  Steel  Company,  of 
New  York,  was  represented  by  Mr.  Edwin  M.  Fox  and  Mr. 
Joseph  H.  Dickinson,  and  the  manufacturers  by  Messrs.  Al- 
bert and  Thomas  Vickers. 

The  plate  measured  6  ft.  X  8  ft.,  with  a  thickness  of  loi  in. 
The  test,  for  purposes  of  comparison,  was  of  the  ordinary  char- 
acter consistent  with  Admiralty  conditions.  This  consisted  of 
discharging  five  rounds  at  the  target  from  the  6  in.  breech- 
loader. The  charge  was  4S  lbs.  of  E.X.E.  powder,  the  weight 
of  projectile  100  lbs.,  and  the  muzzle  velocity  I,g75  ft.  per  sec- 
ond. The  rounds  were  fired  in  the  following  order  :  (i)  Holtzer 
steel  shell  at  bottom  right-hand  corner  ;  (2)  Holtzer  at  uppei 
left-hand  corner  ;  (3)  Palliser  shell  at  upper  right-hand  corner  : 
(4)  Palliser  at  upper  left-hand  corner  ;  (;)  Holtzer  in  the  center. 

The  results  of  the  firing  were  most  successful.  The  Palliser 
projectiles,  although  they  splashed  upon  the  plale  on  impact, 
made  indents  of  about  li  in.  in  depth.  The  Hollzers,  on  the 
Other  hand,  appeared  to  weld  their  points  into  the  target  before 


engine  built  by  the  Ball  &  Wood  Company.  This  engine  has 
some  novel  and  excellent  features,  a  distinctive  one  being  a 
new  low-pressure  valve  recently  invented  by  Mr.  Ball.  It  has 
the  advantage  of  quickly  relieving  the  cylinder  of  water  in  case 
of  flooding,  and  is,  in  its  ease  of  action  and  small  percentage 
of  clearance,  a  decided  advance  on  the  valves  heretofore  used 
on  this  type  of  engine.  Another  good  point  is  the  manner  in 
which  the  high-pressure  cylinder  is  supported  and  allowance 
made  for  expansion  and  contraction. 

The  governor  used  on  this  engine  is  of  the  well-known  type 
made  by  this  company  and  approved  by  continued  use.  To 
show  the  confidence  placed  in  it  we  quote  a  clause  of  the  guar- 
antee under  which  every  engine  is  sold  :  "  That  ihe  engine 
shall  not  run  one  revolution  slower  when  fully  loaded  than 
when  running  empty  ;  and  that  no  reduction  of  boiler  pressure 
shall  reduce  the  speed  of  the  engine  one  revolution  until  the 
latest  point  of  cut-oflf  is  reached,  Ihe  same  result  being  obtained 
when  driving  from  either  the  governor  wheel  or  balance  wheel, 
or  both." 

The  engraving  shows  very  well  the  general  design  and  ar- 
rangement of  the  engine  It  is  an  exceedingly  neat  machine  in 
its  finish  and  general  appointments.  It  is  well  known  that  our 
best  types  of  engines  will  compare  favorably  with  those  of  Eng- 
lish or  French  manufacture,  and  that  in  this  department,  as 
with  locomotives,  our  builders  have  no  reason  to  fear  compari- 
son or  competition  from  abroad. 

The  Ball  &  Wood  Company,  whose  office  is  at  No.  15  Cort- 
landt  Street,  New  York,  have  lately  built  new  shops  at  Eliza- 
bethport  N.  J.,  which  are  very  fully  supplied  with  tools  of  the 
most  approved  patterns,  electric  cranes  and  all  the  facilities  for 
turning  out  a  high  class  of  work. 
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Manufactures. 


The  Poole  Water-Tube  Boiler. 


Thk  illustration  given  herewith  shows  an  excellent  form  of 
sectional  or  water-tube  boiler  made  by  the  Robert  Poole  &  Son 
Company,  of  Baltimore.  The  advantages  claimed  for  this  class 
of  boilers  are  so  well  known  that  it  is  hardly  necessary  to  re- 
state them  here. 

The  boiler  shown  is  composed  of  lap-welded  wrought-iron 
tubes,  placed  in  an  inclined  position,  and  connected  by  vertical 


the  steam  and  water  drum,  prevents  what  is  known  as  priming 
or  foaming,  the  steam  passing  away  from  the  boiler  dry  even 
when  the  boiler  is  forced  to  its  utmost  capacity. 

"  2.  It  causes  a  thorough  commingling  of  the  water  through- 
out the  boiler,  and  a  consequent  equable  temperature,  thus  pre- 
venting those  very  serious  strains  from  unequal  expansion 
which  occur  in  all  boilers  of  ordinary  construction,  and  which 
are  a  frequent  cause  of  explosions. 

"  3.  Tlie  rapid  circulation  prevents,  to  a  great  degree,  the 
formation  of  deposits  or  incrustations  upon  the  heating  sur- 
faces, sweeping  them  away  and  depositing  them  in  the  mud 
drum,  at  the  rear  and  lowest  point  of  the  boiler,  whence  they 
are  blown  out." 


I  HE    PUOl.b    VVAltR-TUKL    BUILER. 


passages  at  each  end,  with  a  horizontal'steam  and  water  drum. 
The  tubes  are  staggered,  or  so  placed  that  one  row  comes  over 
the  spaces  of  the  previous  row.  The  vertical  passages,  or  end 
connections,  are  made  of  two  plates  of  the  best  flange  iron,  or 
steel,  placed  far  enough  apart  to  give  full  area  for  the  circu- 
lation between  the  inclined  tubes  and  horizontal  drum  The 
plates  are  flanged  at  sides  and  bottom,  and  very  strongly 
stay-bolted  together.  The  tubes  are  expanded  into  the  inner 
plate,  and  suitable  hand  holes  in  the  outer  plate  admit  the 
tubes  and  allow  for  cleaning.  The  connection  to  the  drum 
is  made  in  the  strongest  manner.  The  fire  is  made  under 
the  higher  end  of  the  tubes,  and  the  products  of  combustion 
pass  up  between  the  tubes  into  a  combustion  chamber  under 
the  steam  and  water-drum  ;  from  thence  they  pass  down  across 
the  tubes,  then  once  more  up  through  the  spaces  between  the 
tubes,  and  off  to  the  chimney. 

The  water,  being  inside  the  tubes,  as  it  is  heated  tends  to 
rise  toward  the  higher  end.  and  as  it  is  converted  into  steam — 
the  mingled  column  of  steam  and  water  being  of  less  specific 
gravity  than  the  solid  water  at  the  back  end  of  the  boiler — rises 
through  the  front  end  connection  into  the  drum  above  the 
tubes,  where  the  steam  separates  from  the  water,  and  the  lat- 
ter flows  back  to  the  rear  and  down  again  through  the  tubes  in 
a  continuous  circulation.  As  the  end  connections  are  large 
(the  full  area  of  the  tubes  being  maintained),  this  circulation 
is  very  rapid,  and  produces,  the  makers  claim,  three  very  im- 
portant advantages : 

"  I.  It  sweeps  away  each  particle  of  steam  as  fast  as  formed, 
and  supplies  its  place  with  a  particle  of  water,  thereby  absorb- 
ing the  heat  of  the  fire  to  the  best  advantage  ;  and,  thoroughly 
separating  from  the  water  in  the  large  disengaging  surface  in 


A  hand-hole'at'Jthe  end  of  each~tube  permilsjaccess  thereto 
for  cleaning  should  they  become  scaled  by  the  use  of  very  bad 
water,  and  man-holes  in  the  steam  and  mud  drums  admit  access 
to  them  for  the  same  purpose.  Should  it  be  necessary,  for  any 
cause,  a  tube  may  be  readily  removed  and  another  substituted. 
The  front  end  of  the  boiler  is  suspended  from  a  girder,  support- 
ed by  columns,  entirely  independent  of  the  brickwork,  and  all 
the  mountings,  including  gauges,  safety  valve,  etc.,  are  of  the 
best  and  most  approved  patterns. 

It  will  be  seen  that  the  boiler  has  all  the  advantages  of  its 
class.  It  is  especially  serviceable  where  high  pressures  have  to 
be  carried  on  account  of  its  safety  from  explosion,  ease  of  re- 
pairs and  the  quickness  with  which  the  pressure  can  be 
brought  up. 

A  number  of  boilers  of  this  type  are  in  use,  and  they  have 
given  good  results  in  all  cases. 


Subdivision  of  Power. 


The  subdivision  of  power  in  large  manufacturing  establish- 
ments (by  which  is  meant  the  substitution  of  several  small  en- 
gines in  place  of  one  large  engine,  and  the  distribution  of  power 
in  the  form  of  steam  rather  than  by  shafts  and  belts)  has  been 
a  matter  of  active  discussion  of  late.  Originally  looked  upon 
as  an  experiment  which  might  show  against  the  fuel  account,  it 
was  some  time  in  gaining  the  confidence  of  manufacturers,  as 
well  as  of  engineers.  The  most  persistent  advocates  of  sub- 
divided power,  as  engineers,  have  probably  been  Messrs.  West- 
inghouse,  Church,  Kerr  &  Company,  and  many  important 
plants  have  been  designed  by  them  on  this  basis.  The  results 
are  beginning  to  speak  for  themselves,  and  are  of  interest. 
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When  the  great  Spreckels  sugar  refinery  was  built  some  four 
years  ago,  and  it  was  announced  that  Chief  Engineer  Walson 
and  his  associates  had  finally  settled  upon  the  radical  departure 
of  subdivided  power  ihrougliout,  many  conservative  engineers 
doubted  the  wisdom  of  an  experiment  upon  so  large  a  scale, 
and  involving  a  position  from  which  there  was  no  line  of  re- 


construction is  the  truss-rods  which  are  used  for  binding  the 
draft  timbers  more  rigidly  to  the  center  sills.  Two  flat  bars 
extend  across  the  two  draft  sills  and  beneath  ihem,  and  passing 
through  each  end  of  each  bar  and  over  a  cast-iron  pocket  pro- 
vided in  the  center  sills  for  their  reception  are  the  two  truss- 
rods,  one  being  on  the  outside  of  each  draft  sill.     Directly  un- 


THE  BUTLER  DRAWBAR  ATTACHMENT. 


treat  nearer  than  a  complete  reconstruction  of  the  plant.  It 
may  be  imagined  ihat  the  decision  was  not  arrived  at  except 
after  the  most  deliberate  investigation,  but  having  been  made, 
the  problem  was  attacked  boldly.  Not  only  was  the  subdivi- 
sion of  power  so  completely  carried  out  as  to  involve  over  60 
en>;ines  distributed  on  every  floor  of  the  enormous  building. 
and  practically  doing  awav  wiih  shafting  and  belts  altogether. 
but  high--peed  engines  were  selected,  and  most  of  them  set 
without  foundations.  Non  compound  engines  were  employed, 
from  the  fact  that  the  various  processes  utilized  all  the  exhaust 
steam  which  could  be  made. 

This  refinery  has  since  passed  into  the  ownership  of  the 
American  Sugar  ReSning  Company,  and  further  enlargements 
are  now  in  progress.  The  experience  of  three  years  of  opera- 
tion, literally  night  and  day.  was  brought  to  bear  upon  the 
question  of  future  extension  of  power,  and  the  decision  may  be 
taken  as  significant  of  the  general  result  obtained.  An  order 
has  just  been  placed  for  five  more  Westinghouse  standard  en- 
gines, four  of  100  H.P.  and  one  of  75  H.P.,  making  63  engines 
now  operating  in  this  refinery. 

An  interesting  feature  developed  in  this  establishment  has 
been  in  the  matter  of  repairs  and  stoppages.  The  Master 
Mechanic  keeps  on  hand  a  set  of  duplicate  parts  for  each  size 
of  engine,  and  covering  such  parts  of  the  engine  as  are  most 
subjected  to  accident  or  wear.  When  a  part  is  worn  out,  or  an 
accident  occurs,  he  gives  the  spare  part  to  the  engineer  in 
charge  of  that  particular  department  and  it  is  at  once  put  in 
place  ;  the  old  part  being  returned  to  the  shop  and  overhauled 
at  leisure.  In  this  manner  there  is  no  measurable  delay  in  the 
refining  processes,  which  is  the  paramount  consideration,  and 
the  maintenance  account  is  reduced  to  practically  nothing. 

A  similar  subdivided  plant,  involving  42  engines,  was  in- 
stalled at  the  print  works  of  the  Dunnell  Manufacturing  Com- 
pany, Pawtucket.  R.  I.,  and  its  Chief  Engineer  reports  that  the 
total  repair  bill  for  the  first  year  of  continuous  operation  was 
less  than  I3. 

* 

The  Butler  Drawbar  Attachment. 


derneath  the  draft  sill  and  lying  against  the  iron  bars  referred 
10  are  additional  bars  gained  into  and  firmly  bolted  against  the 
draft  sil  s.  The  corners  of  the  bars  com  ng  in  contact  prevent 
them  from  moving  from  their  proper  positions.  A  regular 
standard  attachment  of  the  Butler  Drawbar  Attachment  Com- 
pany is  used.  This  attachment  consists  of  the  two  castings 
which  form  the  spring  pocket  and  the  springs  and  thimbles 
contained  therein. 

This  drawing  shows  the  ordinary  draft  rod  and  nut  on  the 
drawbar.  In  another  form  a  yoke  extends  around  the  attach- 
ment and  spring  and  is  riveted  to  the  drawbar,  making  a  very 
strong  and  simple  connection. 

These  are  only  two  of  the  ways  in  which  the  Butler  attach- 
ments can  be  applied.  They  can  be  used  to  advantage  with 
almost  any  of  the  ordinary  forms  of  drawbar. 


The  Columbian  Metallic  Packing. 

This  packing,  which  is  shown  in  the  accompanying  illustra- 
tion, is  self  adjusting,  and  has  some  features  for  which  many 
advantages  are  claimed.     A  reference  to  the  cuts  will  show  that 


^a 


The  drawings  given  herewith  are  from  the  catalogue  of  the 
Butler  Drawbar  Attachment  Company,  and  show  one  form  in 
which  these  attachments  are  used.     The  special  feature  of  this 


THE  H.LUMBIAN  PISTON  PACKING. 

it  consists  of  a  cut  packing  ring  4  of  soft  metal,  placed  between 
wear-plates  3  and  5  of  hard  metal.  These  are  in  the  case  i, 
and  are  closed  steam-tight  by  the  sealing-plate  6. 

The  case  and  sealing  plate  fit  loosely  into  the  stuffing-box, 
and  by  screwing  up  the  gland  the  case  is  forced  against  the 
bottom  of  the  stuffing-box.  forming  a  steam-tight  joint  to  pre- 
vent escape  of  steam  between  stuffing-box  and  case. 

If  the  bottom  of  the  stuffing-box  is  too  rough  to  form  a  per- 


578 


THE    RAILROAD    AND 


[December,  t8g2. 


feet  joint,  a  washer  or  ring  of  any  kind  of  soft  metal  may  be 
placed  against  it,  and  a  tight  joint  can  be  made  without  diffi- 
culty. 

The  bottom  of  the  case  is  dished  to  form  a  steam  chamber, 
and  port-holes  2  leading  from  this  chamber  admit  steam  into 
the  case  ;  the  steam  pressure  acting  against  the  back  of  the  cut 
packing  ring  4  closes  it  on  the  rod  9. 

Where  there  is  no  steam  in  the  end  of  the  cylinder  forming 
the  stuffing-box.  these  ports  may  be  closed  by  small  plugs. 

Among  the  advantages  claimed  for  this  packing  are  that  it 
can  be  used  in  any  ordinary  stuffing-box  without  alteration  ; 
no  fibrous  packing  is  required  ;  it  will  adjust  itself  automati- 
cally ;  it  works  uniformly  and  reduces  friction  ;  it  is  adapted 
for  use  with  almost  any  kind  of  engine  ;  it  is  simple  and  easily 
fitted  ;  and  it  works  with  great  uniformity. 


A  New  Saw-Mill. 


The  illustration  given   on   this   page  shows  a  sawmill  of  a 
new    design,    built   by   the   Chandler   &   Taylor    Company,    in 


of  the  upper  saws  are  made  to  cut  out  under  the  bark  and  carry 

the  sawdust  out  of  instead  of  into  the  kerf.  These  special  de- 
vices, with  the  general  details,  arrangement  and  parts  of  the 
whole  outfit,  make  a  complete  and  substantial  mill.  Four  sizes 
of  these  mills  are  built,  all  made  after  the  general  design  shown 
in  the  cut  and  covering  a  range  of  capacity  from  the  smallest 
to  the  largest. 


Car  Head-Litiings. 


No  greater  advance  has  been  made  in  any  department  of  pas- 
senger car  construction  during  recent  years  than  in  the  manu- 
facture of  head-linings.  Many  readers  can  remember  the  paint- 
ed head-linings,  generally  of  gaudy  and  tasteless  patterns,  which 
were  common  a  few  years  ago,  and  which  are  still  occasionally 
seen  in  old  cars.  From  these  to  the  paneled  head-linings  of 
to-day  there  has  been  a  great  advance  ;  but  even  these  left 
something  to  be  desired. 

This  has  apparently  been  supplied  by  a  new  invention,  the 
special  feature  of  which  is  the  application  of  raised  or  embossed 


NEW   SAW-MILL   BY   THE   CHANDLER  &   TAYLOR  ^COMPANY. 


Indianapolis,  Ind.,  a  concern  which  has  had  much  experience 
with  machinery  of  this  kind,  and  has  placed  mills  in  many  parts 
of  the  country. 

The  leading  features  given  to  this  their  latest  design  are  a 
large  mandrel  with  self-adjusting  self-oiling  boxes  and  an  ex- 
tension shaft  vfith  clutch  coupling  and  lever  and  independent 
boxes  which  relieve  the  mandrel  of  the  pull  of  the  main  belt, 
gi"ing  increased  space  for  off-bearing  and  furnishing  a  means 
fur  driving  edgers,  cut-offs,  log  hauls,  etc.,  without  the  inter- 
vention of  a  line  shaft. 

The  Heacock  patent  belt-feed  is  provided  with  all  mills  of 
this  design,  which,  aside  from  independent  steam-feed,  is  the 
simplest  and  most  powerful  feed  devised.  With  this  arrange- 
ment the  feed  can  instantly  be  changed  by  means  of  a  single 
lever,  shown  in  the  cut  at  the  sawyer's  position,  to  give  from 
no  feed  to  4^  ft.  in  the  medium  mill  and  from  nothing  to 
7+  ft.  feed  on  the  heavy  mill.  The  patent  right  for  this  valu- 
able feature  is  owned  by  this  company,  and  from  practical  tests 
made  it  has  been  demonstrated  that  the  addition  of  this  feed  to 
mills  already  in  use  has  increased  their  daily  capacity  from 
1,000  to  2,000  ft. 

A  choice  is  given  of  carriage  propulsion  by  rack  and  pinion, 
or  by  wire  cable  ;  the  latter  is  usually  preferred  where  long 
timbers  are  to  be  sawed.  The  carriage  is  supported  by  large 
track-wheels  with  axles  extending  from  side  to  side  of  carriage, 
and  these  wheels  in  turn  rest  upon  a  track  made  of  ordinary 
steel  rails.  The  arrangement  for  sustaining  the  top  saw  man- 
drel is  also  to  be  noted.  This  mandrel  is  provided  with  an  ad- 
justable self-oiling  device,  and  with  devices  whereby  the  teeth 


decorations  of  tasteful  pattern  to  the  wood  panels.  While  not 
intended  as  an  imitation  of  wood-carving,  these  decorations 
present  very  much  the  same  effect.  The  process  is  owned  and 
controlled  by  the  manufacturers,  and  the  panels  produced  are 
not  only  handsome  but  strong  and  apparently  very  durable,  the 
decorations  or  embossing  put  on  by  the  company's  process  be- 
coming attached  to — or,  it  might  be  said,  incorporated  with — 
the  panel  in  such  a  way  that  when  cut  or  sawed  through  they 
seem  to  be  part  of  the  wood  itself. 

In  this  way  very  handsome  panels  for  head-linings  are  pro- 
duced at  a  cost  not  exceeding  that  of  the  linings  now  in  use. 
Of  course  the  effects  can  be  varied  according  to  taste  by  the  use 
of  panels  of  various  kinds  of  wood  in  combination  with  different 
decorations. 

These  head-linings  are  manufactured  by  the  Bowers  Manu- 
facturing Company,  of  Newark,  N.  J.  On  a  recent  visit  to  the 
company's  shops,  in  Harrison,  a  number  of  panels  were  seen  in 
process  of  manufacture,  including  panels  of  quartered  oak. 
maple  and  other  woods,  and  some  very  beautiful  work  in  white 
and  gold,  the  latter  being  intended  for  some  cars  under  construc- 
tion for  a  new  electric  line.  Car-builders  who  want  to  turn  out 
handsome  cars  will  find  these  new  decorations  well  worth  in- 
spection. 

♦ • 

The  Thacher  Pneumatic  Dump  Car. 


An  interesting  exhibition  of  the  capacity  of  this  car  for  quick 
work  was  given  recently  on   the   Eiie  road  at  Garfield,  N.  J. 
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The  cars  used  bad  been  in  active  ser- 
vice, and  their  operation  was  so  quick 
that  it  was  hardly  possible  to  time  it. 

The  machinery  of  the  car  is  simple, 
the  operation  of  dumping  being  per- 
formed by  a  piston  worlcing  in  a  cyl- 
inder underneath  the  car,  to  which  com- 
pressed air  is  admitted.  If  the  car  is  to 
dump  on  one  side  only,  it  is  level  when 
the  piston  is  at  the  bottom  of  the  cylin- 
der ;  but  if  it  is  made  to  dump  on  either 
side,  it  is  level  when  the  pi»ton  is  at  the 
center  of  the  cylinder.  The  air  is  taken 
from  the  reservoir  on  the  locomotive  ; 
or  an  additional  reservoir  can  be  car- 
ried if  it  is  considered  necessary.  Two 
train-pipes  lead  from  the  reservoir,  and 
the  air  can  be  admitted  to  either  end  of 
the  cylinder  as  required.  The  accom- 
panying drawing  shows  a  section  of  the 
car  with  the  body  raised  to  dump. 

The  latching  and  releasing  device  by 
which  the  car  body  is  held  level  while 
running,  or  released  when  it  is  to  be 
dumped,  is  controlled  by  a  small  cylin- 
der which  in  the  later  patterns  is  cast  in 
one  with  the  large  cylinder.  It  has  no 
separate  pipe,  but  the  air  passes  through 
it  to  reach  the  dumping  cylinder  ;  an 
arrangement  which  makes  it  certain  that 
unlatching  will  take  place  before  the 
power  is  applied  to  lift  the  car  body. 
The  latching  device  is  a  simple  one,  and 
will  spring  back  and  hold  the  car  body 
level  as  soon  as  the  latter  is  thrown  back 
into  place. 

Of  course  the  simplest  form  is  that 
in  which  the  car  dumps  on  one  side 
only  ;  but  there  Is  very  little  additional 
complication  where  it  is  made  to  dump 
on  both  sides.  It  can  also  be  readily 
applied  to  coal  cars  dumping  in  the  cen- 
ter. There  is  no  doubt  that  it  saves  time  and  labor,  and  some 
experiences  already  had  seem  to  show  that  it  will  stand  the 
rough  usage  to  which  dump  cars  are  often  exposed. 

These  cars  are  made  by  the  Thacher  Car  &  Construction 
Company,  of  New  York.  A  number  have  been  in  use  on  a 
narrow-gauge  line  in  Colorado  for  some  time  ;  and  the  Cana- 
dian Pacific  Company  has  50  of  large  size  in  use,  and  at  present 
employed  in  filling  a  high  trestle  near  Vancouver,  where  they 
are  said  to  work  very  much  to  the  satisfaction  of  those  in  charge. 


THE  THACHER  PNEUMATIC  DUMPING-CAR. 


Lake  Ship-building. 


The  Detroit  Dry  Dock  Company  has  just  closed  a  contract 
with  Detroit  parties  for  a  "  straightback"  steel  steamer  362  ft. 
long,  42  ft.  beam  and  24  ft.  deep,  to  be  an  almost  exact  dupli- 
cate or  sister  ship  to  the  steamer  Selwyn  Eddy,  now  nearing 
completion  at  Wyandotte.  The  only  difference  between  the 
Eddy  and  the  new  contract  is  that  there  will  be  no  gangways. 
The  boilers  will  be  on  the  main  deck  instead  of  in  the  hold  and 
sheer  to  bulwarks  on  the  side. 

Lake  ship-builders  now  have  contracts  to  build  during  the 
coming  winter,  for  delivery  at  about  the  opening  of  navigation, 
49  vessels,  valued  at  .$6,909,500.  These  totals,  together  with 
the  valuable  detail  regarding  the  new  tonnage  which  is  con- 
tained in  the  accompanying  table,  were  secured  through  cor- 
respondence with  every  ship  builder  on  the  chain  of  lakes,  and 
the  comparison  with  fall  contracts  in  previous  years  is  made  in 
accordance  with  a  similar  inquiry  in  the  past.  The  record  in 
both  the  number  of  vessels  and  aggregate  value  for  this  year  is 
very  much  ahead  of  the  two  previous  years,  but  it  will  be  found 
by  a  glance  at  the  comparative  table  that  in  both  number  and 
carrying  capacity  the  showing  in  large  freight-carrying  steam- 
ers is  somewhat  smaller  than  in  any  year  for  si.\  years  past. 
This  is  due  largely  to  the  fact  that  three  of  the  most  important 
steel  yards  are  crowded  with  work  on  the  large  passenger  ves- 
sels. Twenty-eight  freight  steamers  and  consorts,  of  68,470 
gross  tons  capacity,  will,  however,  be  added  to  the  fleet  of  this 
class  of  vessels  in  the  spring. 

The  following  table  shows  the  number  and  value  of  contracts 
on  November  i  of  this  year  as  compared  with  contracts  on  the 
same  date  in  previous  years  : 


Winter  of 


1886-87... 
1887-88..- 
188S-89... 
1889-90  .. 
1890-91... 
1891-92. .. 
1892-93... 

Total 


Number 
of  Boats. 


31 
60 
59 
S6 
38 
45 
49 


338 


Capacity 
gross  tons. 


65,750 
108,525 
100,950 
124,750 

77.950 
76,000 
68,470 


632,395 


Valuation. 


$4  074.000 
8,325,000 
7,124,000 
7.866,000 
5,137.0">o 
4,896,000 
6,909,500 


$44.53 '.500 


The  totals  represent  simply  the  winter  work  of  the  ship-yards 
and  not  their  entire  work  for  the  several  years. — Cleveland 
Marine  Revie-ui. 


Baltimore  Notes. 


The  Baltimore  &  Ohio  Railroad  Company  has  just  finished 
at  Benwood,  W.  Va.,  one  of  the  most  complete  round  houses 
in  the  country.  It  is  about  300  ft.  in  diameter,  and  has  stalls 
for  24  engines.  The  ash-pit  is  200  ft.  long,  which  is  three 
times  the  usual  length,  and  will  admit  of  the  cleaning  of  three 
engines  at  a  time.  An  immense  coal  dump  lor  furnishing  the 
engines  with  coal  has  also  been  built,  and  several  large  water 
tanks  have  been  constructed.  The  bridge  which  connects  Bel- 
laire,  O  ,  and  Benwood  is  being  strengthened  on  the  west  side, 
so  as  to  admit  of  the  crossing  of  the  heaviest  engines  in  the 
service.  It  is  also  intended  to  lay  11  miles  of  tracks  and  to 
build  new  repair  shops  in  the  yard  at  Benwood. 

The  laying  of  track  for  the  new  alignment  of  the  Baltimore  & 
Ohio  near  Cumberland  has  been  begun,  and  it  is  expected 
that  the  new  short  line  will  be  ready  for  service  in  about  a 
month.  As  soon  as  this  is  completed,  the  work  of  grading  for 
the  new  yard  will  be  begun. 

In  addition  to  placing  orders  for  a  number  of  new  engines, 
the  Baltimore  &  Ohio  Railroad  Company  has  arranged  with  the 
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Baldwin  and  the  Pittsburgh  Locomotive  Works  for  repairing  a 
large  number  of  their  locomotives. 

There  are  20  extra  large  box  cars  being  built  at  the  South 
Baltimore  Car  Works  for  the  use  of  the  Roihschild's  Sons  Com- 
pany, of  Cmcinnaii,  over  the  Ballimore  &  Ohio.  The  above 
firm  manufactures  bar  fixtures,  and  the  cars  are  38  ft.  long 
inside. 

^It  is  expected  that  the  Ohio  i  Mississippi  will  shortly  make 
an  increase  in  their  freight  equipment  by  about  1,000  cars. 

ij  The  too  logging  cars  building  at  the  South  Baltimore  Car 
Works  for  the  West  Virginia  &  Pittsburgh  Railroad  are  equipped 
with  Fox  pressed  steel  trucks  and  with  30-in.  wheels,  in  order 
that  they  may  be  as  low  on  their  trucks  as  possible. 

The  South  Baltimore  Car  Works  have  added  a  passenger  car 
shop  to  their  plant  for  the  purpose  of  carrying  on  repair  work, 
and  have  arranged  with  the  Baltimore  &  Ohio  for  repairing  200 
passenger  cars. 


General  Notes. 


The  Harrisburg  Foundry  &  Machine  Company,  Harrisburg, 
Pa.,  is  very  busy,  and  has  its  shops  so  full  of  work  that  it  is 
extending  their  capacity  generally.  An  e.xiension  of  the  boiler 
shop  is  in  progress,  and  a  new  automatic  riveting  machine  is  to 
be  put  in. 

The  Ranken  &  Fritsch  Foundry  and  Machine  Company's 
shops,  in  St.  Louis,  are  running  day  and  night  to  keep  up  with 
orders.  Several  large  orders  have  lately  been  received  from 
the  gas  belt  in  Indiana,  chief  among  which  was  that  for  a  large 
rolling  mill  outfit  and  paper  mill.  They  are  furnishing  five 
large  Corliss  engines,  which  include  a  cross  compound  con- 
densing engine,  26  X  44  X  4S,  a  20  X  42  condensing  engine 
and  a  16  X  3b  condensing  engine. — Age  0/  Sleel. 

The  shops  of  the  Frick  Company,  in  Waynesboro,  Pa.,  are 
now  employing  about  700  men,  and  are  lull  ol  work.  Recent 
orders  for  ice  machines  include  one  20-ton  machine  for  the 
Crtsfield  Ice  Company,  Crisfield,  Md.  ;  50ton  machines  for  the 
Springfield  Ice  Company,  Springfield,  O.,  the  Pottstown  Ice  & 
Cold  Storage  Company,  Pottstown,  Pa.,  and  the  Thomas  Con 
ville  Brewing  Company,  New  York  ;  one  150-ton  plant  for  the 
Hauck  Brewing  Company,  Cincinnati  ;  one  300-ton  plant  for 
the  United  Beet  Company,  New  York.  In  the  engine  depart 
ment  orders  include  one  150-H.P.  Lclipse  Corliss  engine  for 
the  Eastman  Kodak-Company,  Rochester,  N.  Y.,  and  one 
200-H.P.  engine  for  the  United  Beef  Company,  New  York. 

The  Dickson  Manufacturing  Company,  in  Scranton,  Pa.,  is 
building  a  large  quadruple-expansion  engine  for  the  Edison 
Illuminating  Company  of  New  York.  The  engine  is  of  the 
vertical  inverted  type,  with  the  cylinders  arranged  in  pairs  tdn- 
dem,  and  acting  on  two  cranks  placed  at  an  angle  ot  90°.  The 
dynamo  will  be  built  up  around  the  main  shaft,  taking  the  place 
of  a  fly-wheel.  The  cylinders  are  26  in.,  37  in.,  52  in.  and  72 
in.  in  diameter  and  36  in.  stroke.  With  a  boiler  pressure  of 
210  lbs.  and  at  100  revolutions  per  minute  the  engine  is  rated 
at  2,500  H.P.  This  is  the  first  large  engine  of  this  type  built 
in  this  country. 

The  Cooke  Locomotive  Works,  Paterson,  N.  J.,  recently  de- 
livered to  the  Newport  News  &  Mississippi  Valley  Company 
eight  passenger  engines  with  18  X  24-in  cylinders  ana  63-in. 
drivers.  They  are  to  run  the  through  trains  between  Louisville 
and  Memphis. 

The  Safety  Car  Heating  and  Lighting  Company  is  making 
preparations  for  an  extensive  exhibit  at  the  World's  Columbian 
Exposition  to  be  held  in  Chicago  next  year.  This  will  not  only 
show  their  system  of  lighting  as  applied  to  ordinary  coaches, 
but  also  to  sleeping  and  drawing  room  cars,  as  well  as  ihe  gas- 
lighted  buoys,  which  have  been  generally  adopted  by  this  Gov- 
ernment as  the  means  of  lighting  the  various  channels  and  har- 
bors along  our  coast. 

U  The  firm  of  Shailer  &  Schniglau,  of  Chicago,  has  secured  the 
contract  for  building  the  Canal  Street  lifting  bridge,  which 
will  be  operated  by  four  powerful  chain  belts. 

The  Pittsburgh  Bridge  Company,  Pittsburgh,  Pa.,  has  se- 
cured the  contract  for  erecting  the  Halsted  Street  lifting  bridge 
in  Chicago,  which  will  be  operated  the  same  as  the  Canal  Street 
bridge. 

The  Link-Belt  Machinery  Company,  Chicago,  is  putting  in  a 
complete  system  of  rapid  freight-handling  machinery  in  the  new 
warehouses  of  the  Flint  &  P6re  Marquette  Railroad,  at  Milwau- 
kee.    The  plant  comprises  three  elevators  and  six  conveyers. 


The  merchandise  is  delivered  directly  from  the  wagons  to  the 
link-belt  elevators  and  automatically  deposited  cither  in  the 
warehouse  or  in  the  hold  of  vessels.  It  is  believed  this  will 
De  ihe  most  completely  equipped  warehouse  of  the  kind  in  the 
country  when  done. 

The  Pabst  Electric  Light,  Heat  &  Power  Company,  Milwau- 
kee, is  erecting  a  power  house  and  will  make  it  a  model  plant 
in  every  respect.  The  company  has  just  accepted  a  proposition 
from  the  LinK-Belt  Machinery  Company,  Chicago,  for  a  complete 
system  of  elevators  and  conveyers  for  supplying  coal  to  the  boil- 
ers and  removing  the  ashes.  The  economy  and  convenience  of 
liibor-saving  machinery  of  this  character  in  boiler  houses  is  being 
very  generally  appreciated. 

The  Wisconsin  Central  Railroad  has  just  commenced  work 
on  the  foundations  lor  a  freight  house,  to  be  located  on  their 
property  in  Chicago,  below  Harrison  Street,  and  on  the  east  side 
of  the  river.  The  structure  will  be  500  ft.  long,  have  a  water 
frontage  its  entire  length,  and  will  b'e  9;  ft.  wide  and  three  stories 
in  height.  A  liberal  use  of  labor-saving  machinery  is  intended 
to  facilitate  the  handling  of  all  kinds  of  freight. 

A  press  dispatch  says  that  the  Schoen  Pressed  Steel  Brake 
Beam  Company,  of  Pittsburgh  ;  the  Universal  Brake  Beam 
Company,  of  St.  Louis  ;  the  Michigan  Railway  Supply  Com- 
pany, ol  Detroit,  ana  the  Northwestern  Railway  Supply  Com- 
pany, of  Chicago,  have  formed  a  combination  to  be  known  as 
the  American  Brake  Beam  Company.  H.  W.  Oliver,  of  Pitts- 
burgh, is  the  temporary  President.  The  main  office  will  be  in 
Chicago.     The  incorporated  capital  is  $2,500,000. 

A  LARGE  order  for  hydraulic  projectile  drawing  presses  has 
been  awarded  to  Messrs.  Watson  &  SiiUman,  01  New  York,  by 
the  United  Stales  Projectile  Company  ol  Brooklyn.  Orders  for 
hydraulic  presses,  pumps  and  accumulators  have  been  so 
abundant  during  the  past  year  that  it  has  been  found  neces- 
sary to  operate  their  plant  both  day  and  night,  notwithstanding 
increased  facilities  in  the  several  depailments. 

The  New  York  Locomotive  Works,  in  Rome,  N.  Y.,  were 
sold  October  27  by  the  Referee,  and  were  bought  by  a  commit- 
tee representing  the  holders  ol  first-mongaf;e  bonds  lor  $197,074, 
subject  to  the  mortgage  of  $150,000.  The  purchasers  mill  organ- 
ize a  new  company  ana  will  put  the  works  in  operation  again  ; 
but  it  is  said  that  they  will  not  continue  the  construction  of 
locomotives. 

Recent  orders  at  the  Baldwin  Locomotive  Works,  Philadel- 
phia, include  45  consolidation  fieight  engines  lor  the  Pennsyl- 
vania Railroad,  and  50  locomotives  for  the  Philadelphia  & 
Reading. 

The  Chester  Sleel  Casting  Company  is  about  to  erect  an  en- 
largement to  Its  loundry  50  X  50  ft.,  a  furnace  house  40  X  4° 
It.  and  a  gas  house  50  X  80  ft. 

The  Corlist  Steam-Engine  Company,  Providence,  R.  I.,  is 
building  a  500H.P.,  cioss-corn  pound  condensing  tnj;ine  lor  the 
.American  Screw  Company.  The  engine  has  a  stroke  ol  4  ft., 
and  its  cylinders  are  20  and  36  in.  in  diameter. 

The  Bufialo  Car  Wheel  Foundry  Company  has  been  organ- 
ized and  will  bund  works  in  Buffalo,  N.  Y.,  with  a  capacity  of 
500  car  wheels  a  day. 

The  Thurmond  Car  Coupling  Company  has  leased  all  its  ap- 
pliances, including  the  coupler  and  McKeen  tender  hook  and 
carry  iron,  to  Isaac  G.  Johnson  &  Company,  of  Spuyien  Duy  vil, 
N.  Y.,  manufacturers  of  sieel  and  malleable  iron.  T.  L. 
McKeen  has  leased  his  continuous  platform  and  buffer  to  the 
same  firm,  and  will  have  charge  of  the  manufacture  of  the  ap- 
pliances. The  office  at  80  Broadway,  New  York,  will  be  con- 
linued,   with    Mr.   Hascall   in   charge,  representing  Johnson  & 

Company. 

« 

PERSONALS. 


William  Kent  has  removed  his  office  as  Consulting  En- 
gineer and  Metallurgist  to  No.  35  Warren  Street,  New  York 
City. 

G.  Bacon  Price  has  opened  an  office  as  Mechanical  Engineer 
at  No.  30S  Walnut  Street,  Philadelphia.  Mr.  Price  was  for  a 
number  of  years  Chief  Examiner  at  the  Baldwin  Locomotive 
Works. 

A.  Fteley,  Chief  Engineer  of  the  New  York  Aqueduct  Com- 
mission, recently  delivered  an  interesting  and  valuable  lecture 
on  the  Construction  of  Dams  before  the  students  of  the  Rensse- 
laer Polytechnic  Institute  in  Troy. 
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J.  W.  Shanks  has  been  appointed  General  Roadmaster  of 
ihe  Central  Vermont  Railroad,  succeeding  A.  C.  Bean,  de- 
ceased. 

L.  C.  Kritch  has  been  appointed  Chie<  Engineer  of  the 
Ohio  &  Mississippi  Railroad,  succeeding  C.  C.  Chandler, 
who  has  resigned. 

A.  Leokred,  Mining  Engineer,  of  Quebec,  reports  much  in- 
terest in  mining  matters.  He  is  constantly  employed  in  ex- 
amining and  reporting  on  mining  properties. 

CoLLlNGWOoD  ScHREiBER,  (or  Some  years  past  Chief  Engineer 
of  the  Canadian  Department  of  Railways  and  Canals,  has  been 
appointed  Deputy  Minister  of  the  Department.  He  will  still 
remain  Chief  Engineer. 

H.  B.  Hodges  has  been  appointed  Engineer  of  Tests  of  the 
Baltimore  cS;  Ohio  Railroad,  to  succeed  L.  S.  Randolph,  re- 
signed. Mr.  Hodges  was  formerly  Superintendent  of  Tests  of 
the  Union  Pacific  Railway.  . 

C.  E.  Fuller,  Jr.,  has  been  appointed  Superintendent  of 
Motive  Power  of  the  Central  Vermont  Railroad,  with  office  at 
St.  Albans,  Vt.  He  has  been  for  some  time  on  the  New  York, 
Lake  Erie  &  Western  road. 

F.  R.  F.  Brown  has  been  appointed  Mechanical  Superin- 
tendent of  the  Intercolonial  Railway.  He  has  serired  on  the 
Grand  Trunk  and  the  Canadian  Pacific,  and  has  recently  been 
Superintendent  of  the  Dominion  Bridge  Company. 

W.  J.  Robertson,  for  some  time  past  Superintendent  of  Mo- 
tive Power  of  the  Central  Vermont,  has  been  appointed  Master 
Car- Builder,  and  will  have  entire  charge  of  the  Car  Depart- 
ment, which  has  been  separated  from  that  ol  Motive  Power. 


OBITUARIES, 


Colonel  Robert  C.  Morris,  who  died  in  Nashville,  Tenn., 
November  S,  was  born  in  Tennessee  in  1817.  He  served  as 
Assistant'and  Resident  Engineer  on  the  East  Tennessee,  Vir- 
ginia &  Georgia  for  some  time,  and  since  1869  had  been  Chief 
Engineer  of  the  Nashville,  Chattanooga  &  St.  Louis  Railroad. 
Nearly  all  the  branches  and  extensions  of  that  road  were  locat- 
ed and  built  under  his  direction. 


Zenas  King,  the  well-known  bridge-builder,  died  in  Cleve- 
land, O.,  October  25,  aged  74  years.  Born  in  Kmgston,  Vt,, 
and  engaged  on  the  farm  until  he  reached  man's  estate,  his 
start  in  business  was  as  a  contractor  for  the  erection  of  build- 
ings. His  mechanical  skill,  developed  in  this  work,  came  to 
his  help  later,  when  as  a  traveler  for  the  Mosley  Bridge  Com- 
pany he  began  studying  to  improve  upon  wooden  bridges.  In 
1861  he  obtained  a  patent  for  the  King  iron  bridge,  and  erected 
works  in  Cleveland  to  manufacture  bridges  and  boilers.  His 
partner,  Mr.  Freese,  took  the  boiler  department  on  the  dissolu- 
tion of  the  firm  some  lime  later.  Mr.  King  resolutely  pushed 
his  business,  and  succeeded  by  hard  work  in  introducing  them 
on  highways  all  over  the  country.  In  1S71  he  organized  the 
King  Bridge  Company,  of  which  he  was,  at  the  time  of  his 
death,  the  President  and  Manager.  In  recent  years  Mr.  King 
was  very  largely  interested  in  the  buildmg  of  long  bridges. 
The  finest  of  that  character  is  the  one  between  Covington,  Ky., 
and  Cincinnati.  Last  winter  he  engaged  in  an  enterprise  to 
build  another  bridge  between  Cincinnati  and  Newport.  About 
a  year  ago  a  company,  in  which  he  was  largely  interested,  was 
chartered  in  New  York  State  for  the  purpose  of  building  an- 
other bridge  from  New  York  City  across  the  East  River. 


PROCEEDINGS   OF   SOCIETIES. 


American  Railway  Association. — The  semi-annual  meeting 
of  the  American  Railway  Association  was  held  at  No.  24  Park 
Place,  New  York  City,  on  Wednesday.  October  12,  i8g2  ;  the 
President,  Mr.  H.  S.  Haines,  in  the  chair. 

Fifty-eight  representatives,  representing  42  roads,  were  pres- 
ent. 

The  date  selected  for  the  general  fall  change  of  time-tables 
was  November  13. 

The  Executive  Committee  reported  having  received  applica- 
tions for  membership  from  the  Boston  &  Maine,  Chattanooga 
Southern  and  the  Concord  &  Montreal  Railroad  companies, 
which  have  been  duly  approved  ;  making  the  total  membership 
iSo  companies,  operating  128,062  miles  of  road. 

The  following-named  gentlemen  were  appointed  on  the 
Nominating  Committee  :  C.  H.  Piatt,  F.  S.  Gannon,  C.  Neil- 
son. 

The    President's   address   was    then    delivered.     It   treated 


chiefly  of  the  block  system  of  operating  and  of  needed  improve- 
ments in  the  rules  for  operating. 

Some  new  Rules,  to  Prevent  the  Misuse  and  Diversion  of 
Freight  Cars  were  adopted,  to  lake  effect  January  I,  1892  : 

The  Committee  on  Train  Rules  proposed  some  changes  in 
the  Standard  Code,  which  were  adopted  by  the  Association. 

The  Committee  on  Safety  Appliances  reported  that  the  sub- 
ject of  Interlocking  and  Block  Signals  had  been  referred  10  a 
joint  sub-co«miltee,  consisting  of  members  selected  from  the 
Committee  on  Safety  Appliances  and  the  Committee  on  Train 
Rules. 

The  following  companies  were  elected  members  of  the  Com- 
mittee on  Car  Service,  their  terms  to  expire  in  October,  1895  : 
Pennsylvania  Railroad  ;  Chicago,  Rock  Island  &  Pacific  Rail- 
road ;  Lake  Shore  &  Michigan  Southern  Railroad. 

The  following  companies  were  elected  members  of  Ihe  Com- 
mittee on  Safety  Appliances,  their  term  to  expire  in  October, 
1895  :  Pennsylvania  Railroad  ;  Delaware  &  Hudson  Railroad  ; 
Old  Colony  Railroad. 

A  resolution  was  ofTered  that  the  next  (April)  meeting  of  the 
Association  be  held  in  the  city  of  Chicago,  which  was  adopt- 
ed, after  which  the  meeting  adjourned. 


Roadraasters'  Association  of  America. — The  annual  con- 
vention met  in  Chattanooga,  Tenn.,  November  15,  with  a  large 
attendance.  On  the  following  day  the  members  proceeded  by 
special  train  to  Atlanta,  Ga.,  where  the  rest  of  the  sessions 
were  held. 

The  meeting  was  carried  out  according  to  the  programme  al- 
ready published,  and  was  a  successful  one.  A  fuller  report 
will  be  given  later. 

American  Association  of  Superintendents  of  Bridges  & 
Buildings. — The  annual  convention  was  held  in  Cincinnati, 
October  18  and  19.  A  large  number  of  new  members  were  ad- 
mitted. 

The  following  officers  were  elected  :  President,  H.  M.  Hall, 
Olney,  111.  ;  Vice-Presidents,  J.  E.  Wallace,  G.  W.  Hinman, 
N.  W.  Thompson,  C.  E.  Fuller  ;  Secretary,  S.  T.  Patterson, 
Concord,  N.  H.  ;  Treasurer,  G.  M.  Reed,  Cleveland,  O.  ; 
E.xecutive  Committee,  G.  W.  Andrews,  J.  Staten,  J.  M.  Cald- 
well. 

Reports  were  presented  by  committees  on  Paints  for  Iron 
Structures  ;  Surface  Cattle  Guards  ;  Frame  and  Pile  Trestles 
and  Rerailing  Frogs  ;  Interlocking  Signals  ;  Iron  and  Vitrified 
Pipe  Culverts  ;  Water  Tanks  ;  Framing  Wooden  Trusses  and 
Protecting  them  from  Fire  and  Decay,  and  Depot  Platforms. 

The  Report  on  Painting  recommended  pure  linseed-oil  and 
lead  as  the  best  paint  for  iron  exposed  to  the  weather.  The 
Cattle  Guard  Committee  presented  two  reports,  one  favoring 
the  pit  guard,  the  other  the  suiface  guard.  The  report  on  Pipe 
Culverts  favored  iron  pipe,  and  claimed  that  vitrified  pipe  gave 
trouble  by  breaking  at  the  ends  from  the  action  of  frost.  Viiri- 
fied  pipe  was  recommended  for  use  on  sidings  and  in  place  of 
wooden  sluice  boxes  at  road  crossings.  The  report  on  Wooden 
Bridges  gave  the  average  life  of  unprotected  wood  trusses  at 
7|s  years,  the  parts  which  fail  first  being  the  lower  chord, 
clamps  and  packers.  Roofing  wooden  bridges  was  not  favored, 
on  account  of  danger  from  fire  ;  but  it  was  recommended  that 
the  lower  chords  be  covered  with  galvanized  iron  run  under  the 
angle-blocks  and  gib  plates. 

The  next  meeting  will  be  held  in  Philadelphia  in  October, 
1893.  Among  the  subjects  on  which  committees  will  report 
are  the  following  :  Discipline,  Turn-tables,  Water  Columns, 
Coaling  Stations,  Creeping  of  Rails,  Bridge  Guard  Rails,  Plat- 
forms, Bridges  for  Spans  above  130  ft. 

American  Society  of  Mechanical  Engineers. — The  winter 
meeting  was  to  be  held  in  New  York,  beginning  November  29. 
The  programme  arranged  is  as  follows  : 

Tuesday.  November  29  — Evening,  opening  meeting  and  de- 
livery of  the  President's  address. 

Wednesday,  November  30. — Morning,  meeting  for  business, 
reading  of  papers  and  topical  discussions.  Afternoon,  visits  to 
points  of  interest  about  the  city.  Evening,  reception  and  con- 
versazione. 

Thursday,  December  i.— Morning,  session  for  reading  of 
papers  and  discussion.  Afternoon,  visits  to  points  of  interest. 
Evening,  session  for  reading  of  papers. 

Friday,  December  2.  —Morning,  session  for  reading  of  papers 
and  for  concluding  business. 

American  Society  of  Civil  Engineers.— At  the  regular 
meeting,  November  2.  the  committee  appointed  to  prepare  a 
memoir  of  James  B.  Francis,  resigned,  and  at  its  own  request 
was  succeeded  by  his  intimate  friends,  the  Past  Presidents 
George  S.  Greene,  William  E.  Worthen  and  Julius  W.  Adams. 
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The  Secretary  read  a  paper  on  Electric  Rock  Blasting— the 
American  Method,  by  W.  L.  Saunders.  This  was  followed  by 
an  interesting  discussion. 

The  tellers  announced  the  following  elections  : 
Mfmbers  :  Professor  William  \V.  Carson,  Knoxville,  Tenn.  ; 
Horace  Harding,  Tuscaloos*,  Ala.  ;  Benjamin  S.  Wathen,  Dal- 
las, Tex.  ;  Professor  J.  H.  Kinealy,  St.  Louis. 


At  the  regular  meeting,  November  i5,  a  paper  on  Repairs 
and  iVIaintenance  of  Roads  was  read  by  James  Owen,  and  was 
discussed  at  some  length  by  members  present.  The  Secretary 
urged  all  to  use  every  opportunity  to  help  in  securing  better 
road  laws.  

Canadian  Society  of  Civil  Engineers. — At  the  regular 
meeting  in  Montreal,  October  28,  the  first  order  was  the  dis- 
cussion of  Mr.  Gilpin's  paper  on  the  Use  of  Safe  Explosives  in 
Coal  Mines. 

The  discussion  was  followed  by  the  reading  of  a  paper  by 
Mr.  H.  R.  Lorde  on  Transition  Curves.  This  was  followed 
by  a  brief  discussion. 


At  the  regular  meeting  in  Montreal,  November  11,  the  first 
order  was  the  discussion  of  Mr.  H.  R.  Lordly's  paper  on  Transi- 
tion Curves,  read  at  the  preceding  meeting. 

Mr.  D  H.  Keeley  then  read  a  paper  on  the  Simplification  of 
the  Quadruplex.  Discussion  was  postponed  to  the  next  meet- 
ing. 

American  Society  of  Irrigation  Engineers. — This  society, 
organized  some  time  ago  at  Salt  Lake  City,  has  elected  the  fol- 
lowing-named ofBcers  :  President,  Arthur  D.  Foote,  Boise, 
Idaho  ;  Vice-President,  G.  G.  Anderson,  Denver,  Col.  ;  Secre- 
tary and  Treasurer,  C.  L.  Stevenson,  Salt  Lake  City,  Utah. 
The  Board  of  Directors  is  Professor  L.  G.  Carpenter,  Fort  Col- 
lins, Col.  ;  Harry  I.  Willey,  San  Francisco  ;  J.  S.  Greene,  Den- 
ver.    The  headquarters  remiin  at  Salt  Lake  City. 


Franklin  Institute. — At  the  regular  meeting,  in  Philadel- 
phia, October  ig,  Mr.  F.  Lynwood  Garrison  was  elected  a 
member  of  the  Committee  on  Science  and  the  Arts  in  place  of 
Dr.  George  A.  Koenig,  resigned. 

Mr.  F.  E.  Ives  read  a  paper  descriptive  of  the  principles  of 
construction  and  operation  of  the  Heliochromoscope,  a  new 
optical  instrument  of  his  invention  for  the  reproduction  of  natu- 
ral colors  in  photography. 

Mr.  S.  Y.  Buckman  described  an  automatic  Tin  plate  Ma- 
chine of  his  invention,  and  in  connection  therewith  gave  a 
sketch  of  the  present  state  of  the  art  of  making  tin  plates. 

Mr.  W.  E.  Lockwood  described  the  Boyer  Railroad  Speed 
Recorder  and  an  Improved  Smoke  and  Spark-consuming  De- 
vice in  Locomotive  Practice. 


New  York  Railroad  Club.»-At  the  regular  meeting,  Octo- 
ber 20,  there  were  no  papers  announced,  but  several  topics  had 
been  selected  by  the  Executive  Committee  for  discussion.  The 
talk  of  the  evening  was  opened  by  Mr.  W.  G.  Berg,  Engineer 
Lehigh  Valley  Railroad,  on  the  subject  of  the  Best  Plan  for 
Railroad  Shops,  Rectangular  or  Radial.  Mr.  Berg  spoke  at 
considerable  length,  and  was  followed  by  Mr.  Forney,  who  de- 
scribed in  some  detail  with  blackboard  sketches  a  plan  of  shops 
that  he  had  recently  recommended,  in  which  the  several  build- 
ings were  grouped  around  and  .commanded  by  a  central  turn- 
table. 

Another  topic  discussed  was  Locomotive  Driving-Wheel 
Boxes,  with  special  reference  to  the  best  way  of  lining  them  up 
to  reduce  lateral  play. 


At  the  annual  meeting,  November  17,  the  following  officers 
were  eltcted  :  President,  R.  C.  Blackall  ;  First  Vice-President, 
George  W.  West;  Second  Vice  President,  A.  E.  Mitchell; 
Third  Vice-President,  W.  H.  Lewis  ;  Secretary,  J.  A.  Hill  ; 
Treasurer,  C.  A.  Smith  ;  Executive  Committee,  Thomas  .Mil- 
ieu, W.  C.  Ennis,  H.  H.  Vreeland.  W.  W.  Snow  and  W.  G. 
Wattson  ;  Finance  Committee,  Thomas  Prosser,  E.  H.  Andress 
and  F.  M.  Patrick. 


Boston  Society  of  Civil  Engineers  — At  the  regular  meet- 
ing in  Boston,  November  16,  Mr.  E.  K.  Turner  read  a  paper 
on  English  Railroads,  and  a  general  discussion  followed. 

New  England  Railroad  Club.— At  the  regular  meeting  in 
Boston,  November  9,  the  subject  of  the  System  and  Appliances 
Necessary  for  Higher  Speed  of  Trains  was  opened  by  Mr.  C.  A. 
McAlpine,  who  spoke  at  considerable  length.  An  inierestine 
discussion  followed,  in  which  Messrs.  Chamberlain,  MarOen, 
Coughlin,  Lauder  and  others  took  part. 


Engineers'  Club  of  Philadelphia. — At  the  regular  meeting, 
October  15,  Mr.  John  C.  Trautwine,  Jr.,  presented  notes  on 
the  Distribution  of  Pressure  in  Masonry  Joints,  illustrated  with 
sketches  on  the  blackboard. 

Mr.  Wilfred  Lewis  gave  an  account  of  his  Investigation  of 
the  Strength  of  Gear  Teeth,  beginning  with  a  reference  to  the 
elementary  character  of  the  problem  and  the  great  diversity  of 
rules  adopted  by  many  recognized  authorities,  and  showing  that 
although  the  form  of  a  tooth  had  long  been  known  to  be  an 
important  factor  in  the  determination  of  its  strength,  none  of 
the  rules  in  common  use  took  account  of  the  strength  as  affect- 
ed by  the  number  of  teeth  in  the  wheel  or  pinion. 


Virginia  Association  of  Engineers. — At  the  fall  meeting, 
held  at  Roanoke,  Va. ,  October  22,  a  report  on  country  roads 
was  made  by  Oscar  Saabye  and  Clarence  Coleman.  The  report 
cited  the  difficulties  in  the  way  of  building  good  roads  in  Vir- 
ginia, and  submitted  plans  of  cross  sections  for  earth,  gravel 
and  macadam  roads. 

The  report  advocated  the  repeal  of  the  personal  labor  law 
and  the  enacting  of  a  wide  tire  law  with  a  refunding  provision. 

The  Association  will  meet  monthly  hereafter. 


Engineering  Association  of  the  South. — The  regular  Octo- 
ber meeting  of  this  Association  was  held  in  Nashville,  Tenn., 
October  13. 

Mr.  Ernest  William  Walpole,  City  Engineer  of  Talladega, 
Ala.,  was  elected  a  member. 

The  programme  of  the  evening  included  two  papers  ;  the 
first  on  the  Mining  Interests  of  Nova  Scotia,  by  Mr.  Frank 
Cawley,  of  Montreal,  Canada. 

Mr.  Thomas  Sharp,  of  Nashville,  then  presented  a  paper  on 
the   Spathic   Ores   and    Iron  of  Lawrence   County,  Tennessee. 


Engineers'  Society  of  Western  Pennsylvania. — At  the 
regular  monthly  meeting,  October  18,  Mr.  W.  G.  Wilkins  was 
appointed  to  obtain  papers  from  the  members  to  be  r?ad  at  the 
Congress  of  Engineers,  Columbian  Exposition,  on  the  list  fur- 
nished by  the  American  Institute  of  Civil  Engineers. 

The  following  applicants  were  elected  to  membership  :  Mau- 
rice Coster,  W.  A.  Corcoran,  George  F.  Greenwood.  W.  A. 
Herron,  W.  H.  Hays,  Walter  H.  Jackson,  Horace  W.  Lash, 
William  G.  Musse,  Reuben  Miller,  Jr.,  H.  H.  McClinlic, 
CBarles  H.  Snyder. 

Mr.  George  H.  Hutchinson  then  read  a  paper  on  Mill  Build- 
ing Construction,  presenting  a  brief  statement  of  the  more  im- 
portant conditions  which  should  govern  the  design  and  con- 
struction of  modern  mill  buildings. 


Civil  Engineers'  Club  of  Cleveland.— The  regular  meet- 
ing of  the  Club  was  held  November  8.  John  G.  Oliver  and 
George  C.  Bardons  were  elected  active  members,  and  Charles 
Orr  an  associate  member.  The  paper  of  the  evening  was  read 
by  Dr.  E.  W.  Marley,  Professor  of  Chemistry  of  Adelbert  Col- 
lege, on  the  subject  of  Weighing  Gases,  in  which  some  im- 
portant and  interesting  experiments  for  the  determination  of 
atomic  weights  were  described. 


Michigan  Engineering  Society. — The  Board  of  Directors 
met  in  annual  session  at  Grand  Rapids,  Mich.,  October  12.  and 
after  canvassing  the  letter  ballots  for  the  election  of  officers, 
announced  the  election  of  the  following-named  persons  ;  Presi- 
dent. E.  W.  Muenscher,  Manistee  ;  Vice-President,  George 
Pierson,  Kalamazoo  ;  Secretary  and  Treasurer,  Frank  Hodg- 
man.  Climax  ;  Directors,  Dorr  Skeels,  Grand  Rapids  ;  Will- 
iam Appleton,  Lansing  ;  Professor  E.  A.  Davis,  Ann  Arbor. 
The  annual  -meeting  of  the  Society  will  be  held  in  Lansing  the 
third  week  in  January,  and  one  session  will  be  devoted  to  the 
consideration  of  the  road  improvement  problem.  The  Society 
has  150  active  members. 


Engineers'  Club  of  St.  Louis. — At  the  regular  meeting  of 
October  19.  the  by-laws  were  amended. 

Mr.  W.  H.  Bryan  then  read  the  paper  of  the  evening  on 
Steam  Engine  Efficiency  :  Its  Possibilities  and  Limitations. 
Mr.  Bryan  called  attention  to  the  popular  idea  of  steam-engine 
efficiency,  alluding  briefly  to  failures  which  had  occurred  in  at- 
tempting to  secure  expected  results  from  high  efficiency  ma- 
chinery. He  dwelt  upon  the  ideal  engine  as  distinguished  from 
the  real  engine  met  with  in  everyday  service,  and  showed  that 
the  perfect  engine  itself  is  of  low  efficiency  on  account  of  the 
narrow  limits  of  temperature  within  which  it  is  possible  to  work. 

Discussion  followed  by  Messrs.  Olshausen,  Seddon,  Laird, 
Johnson,  Perkins  and  Schlosser. 
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A  New  Steamer  for  Long  Island  Sound. — Work  has  bten 
begun  at  the  Delaware  River  Iron  Ship  building  &  Engine 
Works,  Chester,  Pa.,  on  a  new  boat  for  the  Old  Colony  Steam- 
boat Company,  which  is  to  e.\ceed  the  well  known  Puritan, 
Pilgrim  and  Plymouth  of  the  company's  Fall  River  line,  in  size 
and  general  excellence  of  her  appointments.  The  new  boat 
will  be  440  ft.  long  over  all  ;  424  It.  on  water-line  ;  20  ft.  6  in. 
depth  of  hull  ;  beam  over  hull,  52  It.  ;  beam  over  guards,  92  It. 
She  will  he  constructed  entirely  of  steel,  and  will  be  absolutely 
(Ire-proof.  She  will  have  a  double  hull  on  the  bracket  system, 
divided  into  5S  water-tight  compartments.  The  motive  power 
will  be  supplied  by  double  inclined  compound  engines  of  8,000 
H.P.,  working  side-wheels  with  feathering  buckets,  and  the 
boat  will  be  fitted  with  to  Scotch  boilers  and  two  smoke-stacks. 
The  speed  expected  to  be  obtained  is  22  knots  per  hour.  Ac- 
commodation is  planned  tor  about  1,500  passengers  in  between 
400  and  500  state-rooms  ;  while  the  freight-carrying  capacity 
will  be  1. 000  tons  or  more.  The  general  design  and  arrange- 
ments are  almost  similar  to  those  of  the  Puritan,  with  the  ex- 
ception of  the  saloon,  which  will  be  placed  on  the  main  deck 
att,  instead  of  below.  The  cost  is  calculated  to  reach  the  neigh- 
borhood of  ^1,250.000. 

A  Remarkable  Gun. — A  cannon  which  is  preserved  in  the 
War  Museum  in  Vienna  can  boast  of  an  adventurous  career. 
It  was  cast  in  the  year  156S  by  the  then  renowned  gunmaker, 
Herr  Hans  Christoph  LOtiler,  whose  foundries  were  situated  at 
Hutting,  near  Innsbruck,  and  it  is  of  the  class  of  ordnance 
known  as  the  three-quarter  carronade.  In  addition  to  the  name 
of  the  Emperor  Maximilian  II.,  it  bore,  and  still  bears,  the  fol- 
lowing inscription  :  "  Ich  bin  ein  Hahn — ein  redlich  Mann  — 
der  krahen  kann — dass  Thurm  und  Maver — zu  Boden  gan,"  a 
specimen  of  medi.Tival  German  doggerel  which  is  intended  to 
signify  that  the  weapon  is  a  cock  which,  by  its  crowing,  can 
cause  towers  and  walls  to  fall.  At  Raab  this  bronze  chanti- 
cleer, as  Arabic  engraving  clearly  indicates,  came  into  posses- 
sion of  th«  Turks,  and  it  was  conveyed  to  Serajcwo,  whence  it 
was  dispatched  to  the  border  fortifications  at  Kanisa.  On  April 
I,  1692,  it  was  recaptured  by  the  Austrians  when  General 
Batthyanyi  stormed  the  Hungarian  fortress.  In  the  year  1738, 
at  Belgrade,  the  gun  (ound  itself  once  more  in  the  hands  of  the 
Moslems.  Then  all  trace  of  it  was  lost  until  in  1878  the  Haps- 
burg  troops  discovered  the  old  and  now  much  battered  cannon 
among  the  artillery  of  the  Herzegovinians  at^Mostar. 

A  Handy  Center-plate  Oiler.— The  sketch  given  herewith 
shows  an  oil  can  used  on  one  of  our  leading  railroad  lines  for 
oiling  the  truck  center-plates  of  freight  cars.  The  ran  is  made 
of  galvanized  iron  and  is  3  in.  in  diameter  and  10  in.  long  ;  the 
spout  is  I  in.  in  diameter  at  the  end  next  the  can,  and  tapers 
down  in  a  length  of  4  ft.  to  \  in.  As  will  be  seen  by  the  sketch, 
which  shows  the  can  in  section,  it  has  a  barrel  i  in.  in  diame- 
ter in  which  works  a  plunger  made  of  leather  and  secured  to  a 
i-in.  rod  with  threaded  end  by  two  nuts  and  washers,  one  on 
each  side.  In  addition  to  holding  the  leather  piston  in  place 
these  serve  to  keep  it  tight  in  the  barrel,  all  that  is  necessary 
being  to  screw  up  the  outer  nut  occasionally.     The  can  is  pro- 


An  Old  Railroad.- -By  the  courtesy  of  a  gentleman  in  Bir- 
mingham who  has  a  large  collection  of  railway  curiosities,  we 
are  enabled  10  give  a  representation  of  a  medal  referring  to  ihe 
Gloucester  &  Cheltenham  Railway.  The  Act  of  Parliament 
under  which  that  line  was  constructed  was  obtained  in  1809, 
and  was  entitled  "  An  Act  for  Making  and  Maintaining  a  Rail- 
way or  Tramroad  from  the  River  Severn  at  the  Quay  in  the  City 
of  Gloucester  to  or  near  a  certain  Gate  in  or  near  the  Town  of 
Cheltenham  .  .  .  called  the  Knapp  Toll  Gate,  with  a  collateral 
branch  to  the  Top  of  Leckhampton  Hill."  The  preamble  fels 
forth  that  the  traffic  between  Cheltenham  and  Gluucester  isveiy 
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vided  with  a  filling  hole,  covered  by  an  ordinary  zinc  screw-cap, 
and  has  a  handle  on  one, side. 

The  oil  is  admitted  to  the  barrel  by  a  J-in.  hole  at  A  ;  this  is 
kept  closed  by  the  plunger  when  the  can  is  not  in  use,  prevent- 
ing oil  from  leaking  into  the  barrel  and  wasting  through  the 
spout.  The  second  \  in.  hole  at  B  is  provided  in  order  to  dis- 
pose of  any  oil  that  might  leak  into  the  barrel  behind  the 
plunger  ;  it  also  serves  to  aid  the  flow  through  the  hole  A  when 
the  plunger  is  drawn  back. 

The  method  of  using  this  oiler  will  readily  be  understood. 
The  advantage  of  keeping  the  center-plates  oiled  in  reducing 
friction  on  curves  is  well  understood  ;  but  on  too  many  roads 
it  is  not  done  at  all,  and  on  others  only  irregularly  and  with 
but  little  care. 
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great,  and  the  road  is  much  injured  by  the  heavy  carts  and 
wagons  passing  over  it.  The  construction  of  a  railway  or  tram- 
road  for  conveying  stone  from  the  quarries  at  Leckhampton  to 
the  port  of  Gloucester,  and  for  the  conveyance  of  general  mer- 
chandise between  the  two  towns,  would,  it  is  stated,  be  very 
advantageous  ;  and  a  number  of  persons  are  incorporated  under 
the  title  of  the  "  Gloucester  &  Cheltenham  Railway  Company," 
with  power  to  raise  a  capital  not  exceeding  ;f  3^,000,  and  to 
construct  and  maintain  such  railway.  The  Act  is  ol  consider- 
able length,  and  contains  minute  provisions  as  to  the  manner 
in  which  the  undertaking  is  to  be  carried  out.  Steam-engines 
are  naturally  not  mentioned,  the  hauling  is  to  be  by  "  men,  or 
horses,  or  otherwise."  We  learn  incidentally  that  the  rails 
were  to  be  of  the  "  plale"  kind,  furnished  with  a  flange  on  the 
outer  side  to  form  a  guide  for  the  wheels.  In  1S15  a  further 
Act  was  obtained,  authorizing  the  ruising  of  additional  capital 
to  the  extent  of  ^^15,000.  The  date  of  opening  does  not  seem 
to  have  been  recorded,  but  it  appears  to  have  been  finished  in 
1819,  as  it  is  indicated  in  "  a  Geological  Map  of  Gloucester- 
shire," published  in  that  year  by  the  well  known  William 
Smith,  "  Ihe  father  of  English  geology,"  as  he  has  been  well 
called.  The  line  starts  from  Leckhampton,  and  joins  the  high 
road  between  Cheltenham  and  Gloucester,  just  outside  the 
former  town,  whence  it  runs  parallel  to  the  road  for  some  dis- 
tance. About  a  mile  from  Gloucester  it  takes^a  curve,  and 
enters  the  city  at  the  opposite  side.  We  are  unable  10  give  any 
information  as  to  the  object  of  ttie  medal,  or  the  uaie  when  it 
was  struck.  The  locomotive  is' obviously  of  the  Agenoria  and 
Stourbridge  Lion  type,  the  former  of  which  may  be  seen  at  South 
Kensington.  They  were  built  at  Stourbiidge,  by  Messrs.  Fos- 
ter &    Rastrick,  in   1828  and   1S29  respectivtly,  but  the  medal 

must  certainly   be  subsequent  to  the 

accession  of  William  IV,,  in  1830. 
It  has  been  suggested  that  it  was  a 
first-class  pass,  perhaps  issued  to  the 
directors,  but  if  so,  it  would  hardly 
have  been  struck  in  copper,  as  this 
is,  and  would  not  have  been  so  large 
and  heavy.  A  writer  in  the  Local 
Notes  and  Queries  column  of  the 
Birmingham  H^eeily  Post  of  Septem- 
ber 22,  1888,  says  that  the  tramway 
was  in  use  some  years  after  the  present 
railway  between  Gloucester  and 
Cheltenham  was  opened,  and  that  in 
his  boyhood  he  had  many  a  ride  upon  Ihe  trucks  which  brought 
the  stone  from  the  quarries  at  Leckhampton.  We  believe  that 
a  portion  of  the  tramway  at  the  Leckhampton  end  is  still  in 
use. —  The  London  Engineer.  , 

A;Physical  Evil  of  Electric  Welding.— A  section  of  the 
men  employed  at  the  Kolomna  Ironworks,  in  Russia,  has  late- 
ly had  some  unpleasant  experiences  with  electric  welding, 
which,  with  the  aid  of  500  accumulators,  is  there  practised  ac- 
cording to  the  Benardos  process.  While  engaged  on  the  try- 
ing work  the  artificers'  eyes  were,  of  course,  protected  by  tinted 
glasses,  but  the  skin  being  exposed,  the  following  symptoms 
were  manifested  :  Burning  sensation  on  the  skin  and  in  the 
eyes  ;  in  from  three  to  four  hours,  discharges  from  the  nose 
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and  the  eyes  ;  thiee  to  four  hours  later  a  dry  cough  ;  four  to 
five  hours  later,  swelling  of  the  skin  and  development  of  other 
symptoms  ;  eight  to  ten  hours,  from  the  commencement  of  the 
disorder,  continuous  irritation  of  the  eyes,  Ia>ting  from  four  to 
six  hours  ;  and  finally,  coloring  of  the  skin.  Then  the  various 
effects  ceased,  and  the  skin  began  to  peel.  On  the  third  day 
the  cuticle  had  completely  decorticated,  and  by  the  sixth  all  the 
painful  symptoms  disappeared.  But  for  weeks  afterward  the 
skin  remained  coloied.  These  effects,  it  would  seem,  are  ex- 
actly the  same  as  those  which  are  induced  under  si  orching  by 
the  sun.  The  best  protection  which  can  be  afforded  the  work- 
men against  the  evils  mentioned,  M.  Maklakoff.  the  Manager 
of  the  works,  believes,  consists  in  a  cov-ring  ot  yellow  waxed- 
cloth  or  red  and  green  veils.  The  electric  w- Iders,  however, 
onject  with  characteristic  Russian  dignity  to  the  assumption  of 
the  reminine  facial  appi-nda^es,  alleging  that  altnough  ihcy  may 
improve  the  general  appearance  of  the  lair  sex,  they  will  rather 
exciie  ridicule  when  ttiey  are  worn  by  stalwart  workers. — Iron, 

The  Locomotive  Whistle.— Mr.  Clement  E  Stretton,  C.E., 
writer  to  tiie  English  Mechanic  as  follows  ;  "  The  invention  of 
the  fir-it  steam  trumpet  or  wfiisile  for  loco'tioiive  engine s  has 
lately  rereived  much  attention.  The  following  facts  and  illus- 
tration may  ther.-fore  prove  of  inte-est  to  yiur  readers  ; 

"  During  the  first  fe.r  weeks  of  the  year  1833  th--  Leicester  (S^ 
Swaiiningion  Railway  Coinpiny's  engine,  the  Samson,  ran  iiiio 
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a  horse  and  cart  crossing  the  line  at  the  '  Stag  and  Castle,' 
Tnornton.  the  cart  being  loaded  with  buuer  and  eggs  lor  the 
Leicester  maiket. 

"  The  engine-driver  had  only  the  u'.ual  horn,  and  cou  d  not 
attract  attention.  Mr.  Ashlen  Bagster,  ttie  Manager  of  me  rail- 
way, went  the  same  Saturday  afitrnoon  to  Alton  Grange,  Snib- 
stone,  to  report  the  circumstance  to  Mr.  George  Stcpnenson, 
who  was  one  o(  the  directors  and  the  largest  shareholder. 
After  various  ideas  had  been  considered,  Mr.  Bagster  remarked  ; 
'  Is  it  not  possible  to  have  a  whistle  fitted  on  the  engine  which 
steam  can  ulow  ?'  George  Stephenson  replied  :  '  A  very  good 
thought  ;  go  and  have  one  made.'  And  such  an  appliance  was 
at  once  constructed  b>  a  local  musical-instrument  maker.  It 
Was  put  on  in  ten  days  and  tried  in  the  presence  of  the  board  of 
direct  .rs,  who  congratulated  both  Bagster  and  Stephenson,  and 
ordered  more  trumpets  to  be  made  lor  the  other  engines  which 
the  company  possei-sed. 

"  The  compiny  had  to  pay  for  the  horse  and  cart,  50  lbs.  of 
butter  and  i  000  eggs  ;  after  which  stti.t  instiuctions  were  is- 
sued that  '  under  no  circumstances  should  any  of  the  compmy's 
locomotive  engines  run  unless  fitted  with  the  steam  trumpet.' 

"  The  annexed  diagram  is  taken  from  the  official  drawing 
signed  by  Mr.  H.  Caory,  the  company's  Engine  Superintendent, 
May,  1833." 

Electric  Locomotives  in  London.— In  a  recent  paper  Mr. 
A.  S  einens  has  given  some  particulars  in  relation  to  the  elt  c- 
tric  locomotives  built  by  his  firm  lor  the  City  &  South  London 
underground  road  in  London.  These  locomoiives  are  mount- 
ed on  four  wheels  and  have  a  motor  on  each  axle.  The  weight 
of  the  ocomotive  is  15^^  tons,  and  the  usual  weight  ol  train  is 
28  tons. 

Careful  experiments  showed  that  at  speeds  varying  from  12 
to  30  miles  an  hour  the  power  required  varied  from  53  to  120 
H.P.  Theeccnomic  return  was  found  to  equal  92  to  9+  per 
cent,  of  the  power  furnished.  The  current  does  not  usually  ex- 
ceel  50  amperes,  except  in  starting  trains,  wuen  it  sometimes 
rises  to  140  amperes. 

A  New  Gradient  Indicator. — The  firm  of  Brown  Brothers, 
of  Bristol,  England,  have  recently  brought  out  a  self-adjusting 


gradient  indicator  for  surveying,  mining,  and  sanitary  work, 
an  illustration  of  which  is  given  herewith.  This  instrument 
combines,  in  a  convenient  form,  a  set  of  spirit  tubes,  two  of 
these  being  curved  in  such  a  manner  that  on  application  to  any 
given  surface  the  air  bubble  will  become  stationary  opposite 
the  point  indicating  the  gradient  of  the  surface  to  which  it  is 
applied.     The  long  tube  is  used  for  all  indications  from  i  in  2 
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to  I  in  200  from  horizontal  positions,  and  has  a  point-showing 
level,  the  short  tube  being  used  for  all  vertical  work,  indicating 
by  the  position  of  the  bubble  gradients  trom  15°  to  plumb  ; 
thus,  supposing  the  fall  of  surface  to  be  i  in  30,  the  bubole  will 
float  midway  to  the  point  mark-id  30  on  the  plate  enclosing  the 
long  tuoe  ;  or  il  a  batter  ot,  say,  45°  is  being  tested,  it  will  be 
found  that  the  buoble  is  floati  g  midway  to  a  point  marked  45° 
on  the  indicating  plate  enclosing  the  shortened  tube  upon  the 
application  of  the  instrument  to  the  surface.  It  will  thus  be 
seen  that  tne  instrument  indicates  at  a  glance  and  without  set- 
ting the  inclination  of  a  surface  to  which  it  is  applied,  and  there 
are  no  parts  to  adjust  or  become  worn, — Industries. 

Bulkhead  Stiffening. —The  question  of  the  effiriency  of 
watcr-iignt  bulkheads  under  the  strains  brought  to  bear  upon 
them  througn  the  compartments  being  flooded,  in  the  event  of 
damage  to  the  hull  of  the  vessel  by  collision,  sunken  rocks,  or 
othei  causes,  has  called  forth  a  great  deal  of  careful  thought. 
And  in  view  ol  the  many  and  diverse  opinions,  the  experi- 
mental test  lately  carried  out  on  behalf  01  Lloyd's  under  the 
supervision  and  direction  ol  their  surveyors,  by*  Messrs. 
A  &J.  Inglis,  of  the  well-known  shipbuilding  firm  of  Point- 
house,  Glasgow,  is  of  great  value,  as  giving  some  reliaole 
data.  In  view  uf  the  introduction  of  flanged  pi  aes  in  place  of 
the  usual  method  ot  stiffening  the  bulkheads  by  angle  irons, 
Lloyd's  gave  instructions  tu  prepare  two  test  strips  ol  bulkhead, 
as  per  fig.  2,  to  Messrs.  A.  &  J.  Inglis  (to  whom  we  are  in- 
debted for  the  illustration),  which  were  each  12  ft.  long  and  30 
in.  wide,  the  one  being  of  the  usual  design,  consisting  of  a 
pUte  o  4  in.  thick,  stiffened  by  an  angle  iron  6  in.  X  3>2  in.  X 
y^  in.  riveted  on  by  riveis  i^  in.  in  diameter  and  5X  in.  apart  ; 
tne  other  was  ot  the  flanged  plate  design,  and  consisted  ot  two 
plates  0.4  in.  thick,  the  edge  of  the  one  being  flanged  out  8  in. 
and  the  two  plates  riveted  together  with  rivets  %  in.  in  diame- 
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ter  and  3  in.  apart.  The  two  strips  were  rigidly  connected  at 
the  ends  and  were  forced  apart  with  a  screw-jack  placed  be- 
tween them  in  the  center.  It  was  found  that  the  strip  of  bulk- 
head stiffened  by  the  angle  Iron  gave  wiy,  as  shown  by  the 
dotted  lines  in  fig.  i,  while  that  stiffened  by  the  flanged  plate 
bad  practically  retained  Its  position,  the  defection  being  very 
slight.  This  power  of  resistance  is  of  most  vital  importance, 
as  even  the  straining  of  the  bulkheads  by  the  weighl  of  the 
cargo  resting  against  them  when  the  opposite  side  is  n.t  simi- 
larly supported,  too  often  renders  them  useless  as  a  water-tight 
bulkhead,  and  they  become  simply  partitions  for  cargo  pur- 
poses.— Shipping  World. 
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